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MSFC - Form 3461-2 (Rev August 1970)
1.0
INTRODUCTION
1.1
Scope:  Subject to the Rights in Data clause, this Data Procurement Document (DPD) sets forth the data requirements in each Data Requirements Description (DRD) and shall govern that data required by the DPD for the contract.  The contractor shall furnish data defined by the DRD's listed on the Data Requirements List (DRL) by category of data, attached hereto, and made a part of this DPD.  Such data shall be prepared, maintained, and delivered to NASA in accordance with the requirements set forth within this DPD.  In cases where data requirements are covered by a Federal Acquisition Regulation (FAR) or NASA FAR Supplement (NFS) regulation or clause, the regulation will take precedence over the DPD, per FAR 52.215-8.
1.2
DPD Description:  This DPD consists of a Document Change Log, a Page Revision Log, a Table of Contents, an Introduction, a Statement of General Requirements, DPD maintenance procedures, a DRL, and the DRD's.

1.2.1
General Requirements:  The general requirements, as specified in paragraph 2.0 of this DPD, prescribe those requirements applicable to the preparation, maintenance, and delivery of data that are better defined in aggregate than in the individual DRD's.

1.2.2
Data Requirements List (DRL):  Throughout the performance of the contract, the DRL provides a listing by data category of the data requirements of the DPD.

1.2.3
Data Requirements Descriptions (DRD's)
1.2.3.1
Each data requirement listed on the DRL is given complete definition by a DRD. The DRD prescribes content, format, maintenance instructions, and submittal requirements.

1.2.3.2
For the purpose of classification and control, DRD's of this DPD are grouped into the following broad functional data categories:


CATEGORY SYMBOL
DESCRIPTION

CD
Contractual Data


CM
Configuration Management


DE
Design and Development Engineering


HE
Human Engineering


LS
Logistics/Support


MA
Management


MP
Materials and Processes


OP
Mission Operations


OS
Orbital Servicing


QE
Quality Engineering


RM
Reliability and Maintainability


SA
Safety


SE
Systems Engineering


SW
Software


VR
Verification

1.2.3.3
The symbols representing these data categories form part of the prefix of the DRD identification number.  The first numerical characters reflect the DPD number.

1.2.3.4
To facilitate the usage and maintenance of the DPD, the DRD's have been sectionalized in accordance with the above data categories.

1.2.3.5
The DRD's are filed by data category and are in alpha-numeric sequence as listed on the DRL page (or pages) that precedes the DRD's.

1.2.4
Document Change Log (DCL) and Page Revision Log (PRL):  The Document Change Log chronologically records all revision actions that pertain to the DPD.  The Page Revision Log describes the current revision status of each page of the DPD and thus, at all times, provides its exact configuration.

1.2.5
DPD Maintenance Procedures:  Maintenance procedures define the detailed methods to be employed in maintaining the DPD.  Detailed maintenance procedures are specified in paragraph 3.0 of this DPD.

1.3
Data Types for Contractual Efforts:  The types of data and their contractually applicable requirements for approval and delivery are:


TYPE
DESCRIPTION

1
All issues and interim changes to those issues require written approval from the requiring organization before formal release for use or implementation.


2
NASA reserves a time-limited right to disapprove in writing any issues and interim changes to those  issues.  Data shall be submitted to the procuring activity for review not less than 45 calendar days prior to its release for use or implementation.  The contractor shall clearly identify the release target date in the “submitted for review” transmittal.  If the contractor has not been notified of any disapproval prior to the release target date, the data shall be considered approved.  To be an acceptable delivery, disapproved data shall be revised to remove causes for the disapproval before its release.


3
These data shall be delivered by the contractor as required by the contract and do not require NASA approval.  However, to be a satisfactory delivery, the data must satisfy all applicable contractual requirements.


4
These data are produced or used during performance of the contract and are retained by the contractor.  They shall be delivered when NASA requests it according to instructions in the request.  The contractor shall maintain a list of these data and shall furnish copies of the list to NASA when requested to do so.


5
These data are incidental to contract performance and are retained by the contractor in those cases where contracting parties have agreed that formal delivery is not required.  However, the Contracting Officer or the Contracting Officer’s Representative shall have access to and can inspect this data at its location in the contractor’s or subcontractor’s facilities, or in an electronic database accessible to the Government.

2.0
STATEMENT OF GENERAL REQUIREMENTS
2.1
Applicable/Reference Documents:  Documents included as applicable documents in this DPD are the issue specified in the Statement of Work, and form a part of the DPD to the extent specified herein.  Applicable documents listed in Item 15.2 of a DRD are applicable only to the preparation of the deliverable documentation described by that DRD.

References to documents other than applicable documents in the data requirements of this DPD may sometimes be utilized, and shall be indicated in 13. Remarks of the DRD.  These do not constitute a contractual obligation on the contractor.  They are to be used only as a possible example or to provide related information to assist the contractor in developing a response to that particular data requirement.

2.2
Subcontractor Data Requirements
2.2.1
The contractor shall specify to subcontractors and vendors, if any, the availability source of all data required for the satisfactory accomplishment of their contracts.  The contractor shall validate these requirements for documents when appropriate; where the requirement concerns other contractor data, the contractor shall provide his subcontractor or vendor with the necessary documents.  All such requests shall be accomplished under the auspices of the contractor.

2.2.2
Reference to subcontractor data in the contractor’s responses is permissible, providing the references are adequate and include such identification elements as title, number, revision, etc., and a copy of the referenced data is supplied with the response document at time of delivery to NASA.

2.3
Data Distribution, Format and Transmittal
2.3.1
Distribution:  Distribution of required documentation shall be in quantities determined by the Contracting Officer.  Recipient names and email (if applicable) addresses shall be noted on a separate distribution list to be furnished by the Contracting Officer.  The Contracting Officer’s letter may include other information pertinent to delivery of data, as required.

2.3.2
Format
2.3.2.1
Electronic Format:  Electronic submission of data deliverables is preferred/required. Electronic deliverables shall be printable.  Data deliverables shall be delivered to NASA in the format specified below unless a specific format is required by a DRD.   Data submittals shall consist of a single Adobe Acrobat PDF file and the native format electronic file(s).  The preferred native formats include Microsoft Word, Excel, or PowerPoint, as appropriate.  Where a single native format file is not possible, multiple files may be integrated into a single ZIP file for submission.  The organization of the contents of the integrated ZIP file must be made readily apparent to the reader, and each file within the integrated product shall be clearly identifiable and traceable within the organization of the integrated product.  The software versions shall be confirmed prior to submittals.  

2.3.2.2
Hardcopy Format:  In addition to the electronic submittal, one hardcopy package of specific data deliverables shall be delivered to the NASA Contracting Officer for the Government contract file.  DRD’s which require hardcopy submittals will indicate this in Item 15.4, Format.  The hardcopy package shall consist of the contractor’s Transmittal Memo and one copy of the data deliverable.  

2.3.3
Transmittal
2.3.3.1
Data shall be transmitted to NASA by entry into [SPECIFY ELECTRONIC SYSTEM (E.G., MSFC REPOSITORY, PROJECTLINK)], email, CD or DVD, hardcopy, or other mechanism agreed to by the Contracting Officer, COTR, and Project representatives who are responsible to receive, index, and store the data deliverables.

2.3.3.2
If email is used to transmit data deliverables, the email size shall be 10 Megabytes or less to ensure receipt by the NASA email servers.  Encrypted email format shall be used to transmit data which has been judged sensitive by the contractor (e.g., export sensitive, proprietary, company sensitive, etc.).

2.3.3.3
Data Transmittal Package:  Each data transmittal package shall include:

a.
Transmittal memorandum that specifies the meta-data below for each data transmittal:

1.
Contract number.

2.
Data Requirements Description (DRD) number.

3.
DRD data type (specified in Item 3 on the DRD).

4.
Submission date or milestone being satisfied.

5.
Document number and revision.

6.
Document title.

7.
File names of all files being delivered; multiple files per document must be clearly related to the document.

8.
Distribution (as defined by the Contracting Officer’s letter).

9.
Requested response date.

b.
Printable electronic files or hardcopy data.

2.3.4
Use of the MSFC Documentation Repository:  [IF PROGRAM/PROJECT REQUIRES THE CONTRACTOR TO TRANSMIT DATA DIRECTLY TO THE REPOSITORY] Marshall Policy Directive (MPD) 2210.1 specifies the requirements for utilizing the Documentation Repository.  Electronic data submittals to the Repository shall be coordinated with the Repository.  MSFC has the capability of receiving electronic data files for importing into the MSFC Documentation Repository system.  Computer-Aided Design (CAD) drawings shall be submitted in the original native vector, Hewlett-Packard Graphic Language (HPGL) and raster image formats.

2.4
Printing:  All printing, duplicating, or binding shall be in accordance with NFS 1852.208-81, Restrictions on Printing and Duplicating.  Printing of formal reports and Type 1 and 2 data in book format shall be in accordance with the following general specifications:


a.
Method of reproduction – offset/xerography.


b.
Finished size – 8 1/2” X 11”.


c.
Paper – 20-pound opaque bond.


d.
Cover – Litho cover stock.


e.
Pages will be printed on both sides; blank pages will be avoided when possible.


f.
Oversize pages will be avoided when possible, but if necessary will be folded to 8 1/2” X 11”.


g.
Binding shall be the most economical method commensurate with the size of the report and its intended use.

2.5
Microfilm:  When microfilm of drawings, specifications, and associated lists is required, it shall be 35mm silver halide negative, first generation (Type 1, Class 1) in accordance with ANSI/AIIM MS32-1987 (Microrecording of Engineering Source Documents on 35mm Microfilm). Input Form DD Form 1562, Dual Purpose Engineering Document Card, shall be used for microfilm purposes.  The microfilm shall be submitted in the form of roll microfilm or master microfilm aperture cards.  If microfilm rolls are used, they shall not exceed 100 feet in length.  Deviations from these requirement shall be approved by the Contracting Officer.  All deviations shall be coordinated with the MSFC Micrographics Manager, located in the Documentation Repository.

2.6
Contractor’s Internal Documents:  The contractor’s internal documents shall be used to meet the data requirements of this DPD unless a specific format is required by the applicable DRD.

2.7
Document Identification:  Type 1 and 2 documents published by the contractor and submitted in response to the data requirements of this DPD shall be identified within an organized identification numbering system prescribed to NASA by the contractor and, if applicable, as approved by NASA.  This number, change legend, date, and title constitute the minimum identification of the specific document and shall appear on the cover and title page.  The contract number shall also appear on the cover and title page as separate markings.  The originator and organization shall be included on the title page.  The document number, change legend, and date shall appear on each page of the document.  In the front matter of each document, identify the DPD number and applicable DRD number(s) required for document preparation.  Successive issues or revisions of documents shall be identified in the same manner as the basic issue and shall have appropriate change identification.  Drawings and ECP's are excluded from the marking provisions of this paragraph.  All Type 1 documentation, excluding configuration management requirements, will be marked “PRELIMINARY PENDING NASA APPROVAL,” and once approved shall be reissued with “APPROVED BY NASA” and the date and approval authority annotated on the cover.

2.8
Reference to Other Documents and Data Deliverables in Data Submittals:  All referenced documents shall be made readily available to the cognizant NASA organization upon request.  The contractor should make sure that the references are available to NASA in a manner which does not incur delays in the use of the response document.  Reference may be made, within one data submittal, to other data submittals delivered in response to this DPD in those cases where the data required by one DRD may have been delivered by the contractor in response to another DRD.  The reference to previously-submitted data shall include the applicable DRD number, data submittal version date, and location within the referenced document.

2.9
Maintenance of Type 1 Document Submittals
2.9.1
Revisions of Type 1 documentation may be accomplished either by individual page revision or by a complete reissue of the document identified in accordance with requirements of 2.7 above, with the exception of drawings (which shall be revised in accordance with contract configuration management requirements).

2.9.2
Individual page revisions shall be made as deemed necessary by the contractor or as directed by the Contracting Officer.

2.9.3
A Type 1 document shall be completely reissued when, in the opinion of the contractor and/or NASA, the document has been revised to the extent that it is unusable in its present state, or when directed by the Contracting Officer.  When complete reissues are made, the entire contents of the document shall be brought up to date and shall incorporate revised pages.  All revisions shall be recorded.  A revision log shall identify complete reissues except for periodic reports and documents which are complete within themselves as final.

2.9.4
Changes of a minor nature to correct obvious typing errors, misspelled words, etc., shall only be made when a technical change is made, unless the accuracy of the document is affected.

2.9.5
All revised pages shall be identified by a revision symbol and a new date.  Each document shall contain a log of revised pages that will identify the revision status of each page with the revision symbol.  This list shall follow the table of contents in each document.  The line or lines revised on a given page shall be designated by the use of vertical line in the margin of the page, and the change authority shall be indicated adjacent to the change.

2.9.6
Contractor Type 1 documents shall not be submitted containing pen and ink markups which correct, add to, or change the text, unless schedule problems exist and approval is obtained in writing from the Contracting Officer.  Such markups, however, shall not exceed 20 percent of the page content and shall be acceptable provided that the reproduced copies are legible.  In addition, hand-drawn schematics, block diagrams, data curves, and similar charts may be used in original reports in lieu of formally prepared art work, as long as legibility of copies is not impaired.  Acceptability will be determined by the Contracting Officer.

3.0
DPD MAINTENANCE PROCEDURES
3.1
NASA-Initiated Change:  New and/or revised data requirements will be incorporated by contract modification to which the new or revised portion of the DPD will be appended.  The contractor shall notify the Contracting Officer in the event a deliverable data requirement is imposed and is not covered by a DRD, or when a DRD is changed by a contract modification and for which no revision to DPD is appended.  In such cases, the contractor shall submit the requested changes to NASA for approval.  See paragraph 3.3.1 for change procedures.

3.2
Contractor-Initiated Change:  Contractor-proposed data requirements, or proposed changes to existing requirements shall be submitted to NASA for approval.

3.3
DPD  Change Procedures
3.3.1
Changes to a contractual issue of this DPD will be identified by NASA on the Document Change Log and Page Revision Log.  The actual revised material on the DPD page will be identified by placing a heavy vertical line in the right-hand margin extending the entire length of the change.  In addition, the numerical control number of the contractual direction authorizing the change shall be placed adjacent to the vertical revision line.  These revision identifiers shall be used to reflect the current revision only; any previous symbols on a page will be deleted by the current revision.

3.3.2
The date of the contractual direction paper, e.g., Change Order, Supplemental Agreement, or Contracting Officer’s letter shall be entered under the “Status “ column of the Page Revision Log adjacent to the affected page or DRD number, and in the “as of” block.  The date that was in the “as of” block will be entered in the “Superseding” block.

3.3.3
The Document Change Log entitled “Incorporated Revisions” will be changed to indicate the number, portions affected, and associated Supplemental Agreement number, if applicable.

3.3.4
The Document Change Log entitled “Outstanding Revisions” is changed periodically to indicate outstanding Change Orders and Contracting Officer notification letters.

3.4
DPD Reissues
3.4.1
When conditions warrant, the DPD will be reissued by NASA and will supersede the existing DPD in its entirety.  Reissues will be issued by contractual direction.

3.4.2
All revision symbols (vertical lines and contractual direction control numbers) will be removed from all pages; revision dates shall remain in the Date Revised block on DRD's that have been revised. The issue symbol, which will commence with "A" and progress through "Z," will be entered in the DPD identification block of each DRD page of the DPD.
	DRD 

Number
	Title
	Data Type
	OPR
	Proposal
	ATP + 30
	ATP + 60
	ATP + 90
	ATP + 120
	Appropriate subsystem PDRs
	Appropriate subsystem CDRs
	CDR
	DCR
	AR
	FRR
	Other

	1032CD-001****
	Technology Reports
	3
	CD30
	
	
	
	
	
	
	
	
	
	
	
	This DRD consists of multiple deliverable documents.  See below for submission requirements for each document.

	
	Technology Reporting Plan
	3
	CD30
	
	
	
	
	
	
	
	
	
	
	
	Upon Contracting Officer’s request

	
	Disclosure of Invention and New Technology (NASA Form 1679)
	3
	CD30
	
	
	
	
	
	
	
	
	
	
	
	Within 2 months of identification of reportable item (For each reportable item)

	
	Interim NASA-MSFC Technology Report (NASA Form c3041 or c3042)
	3
	CD30
	
	
	
	
	
	
	
	
	
	
	
	12 months from the date of the contract; every 12 months thereafter

	
	Final NASA-MSFC Technology Report (NASA Form c3041 or c3042)
	3
	CD30
	
	
	
	
	
	
	
	
	
	
	
	Three months after completion of contracted work

	1032CD-002***
	Information Technology Security Plan(s)
	2
	AD34
	
	
	
	
	
	
	
	
	
	
	
	45 days after contract award. Revise as required per NPG 2810.1.

	1032CM-001***
	Deviation/Waiver Approval Request
	1
	ED43
	
	
	
	
	
	
	
	
	
	
	
	As required as defined in those instances in the contractor’s CMP

	1032CM-002***
	Engineering Change Proposals and Associated Documentation
	1
	ED43
	
	
	
	
	
	
	
	
	
	
	
	As required by contractors’ CMP and when directed by the Contracting Officer.

	1032CM-010***
	Configuration Management Plan
	1
	ED43
	
	X
	
	
	
	
	
	
	
	
	
	Update as required to maintain current with program changes 

	1032CM-013***
	Specification and Drawing Trees
	2
	ED43
	
	
	
	
	
	X
	X
	X
	X
	
	
	

	1032CM-015***
	Configuration Accounting and Status Reports
	3
	ED43
	
	X
	
	
	
	
	
	
	
	
	
	Monthly; At the end of each month.

	1032CM-016***
	Product Definition Data and Associated Lists
	3
	ED43
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	

	1032CM-017
	Acceptance Data Package
	1
	ED43
	
	
	
	
	
	
	
	
	
	X
	
	

	1032CM-018
	Configuration Management Audits Documentation
	2/3
	ED43
	
	
	
	
	
	
	
	
	
	
	
	Per CM system audit.  See DRD for specific submittal requirements.

	1032CM-019
	Modification Kit Instructions (MI’s)) and Installation Notice Cards (INC’s)
	3
	ED43
	
	
	
	
	
	
	
	
	
	
	
	As required.  The documentation shall be submitted via Engineering Change Proposal (ECP).

	1032DE-023***
	Electrical, Electronic, and Electromechanical Nonstandard Parts Approval Request
	1
	ED16
	
	
	
	
	
	
	X*
	X**
	
	
	
	*Part 1 & 2:  When need first identified but no later than 30 days prior to subsystem CDRs

**Part 3

As required

	1032DE-024***
	Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan
	2
	ED16
	
	
	
	
	
	
	
	F
	
	
	
	Update as required

	1032DE-025***
	Communications and Tracking Analyses and Measurements Documentation
	3
	ED18
	
	
	
	
	
	
	
	X
	U*
	U*
	U*
	*Update if required

	1032DE-026***
	Structural Assessment Plan
	2
	ED22
	
	
	
	
	
	
	
	F
	X
	
	X
	Update as required

	1032DE-027***
	Structural Dynamics Analyses, Loads, and Models Documentation
	2
	ED21
	
	
	
	
	
	X*
	
	U
	
	
	
	*segment and subsystem

	1032DE-029***
	Structural Integrity and Fatigue Analysis Reports


	2
	ED22
	
	
	
	
	
	X*
	X*
	
	X
	
	X
	*segment and subsystem

	1032DE-030***
	Thermal Design Databook
	3
	ED25
	
	
	
	X*
	
	X*
	
	X**
	
	
	
	*As part of applicable subsystem PDR or 90 days after ATP, whichever occurs first

**30 days prior

Update as required

	1032DE-031***
	Fracture Control Plan
	2
	ED22
	
	
	
	
	
	
	
	X
	
	
	
	Update as required

	1032DE-032***
	Fracture Control Reports
	2
	ED22
	
	
	
	
	
	X*
	X*
	
	X
	
	X
	*segment and subsystem

	1032DE-035***
	As-Designed EEE Parts List
	2
	ED16
	
	
	
	
	
	
	
	X*
	
	
	
	*30 days prior

Update as required

	1032DE-036***
	Crew Survival Design Engineering Data
	2
	OSP
	
	
	
	
	
	X
	X
	X
	
	
	
	

	1032DE-037***
	Flight Design Handbook
	2
	OSP/JSC
	
	
	
	
	
	
	
	F
	
	
	
	Update as required

	1032DE-038***
	Aerodynamic and Aerothermal Environment Databook
	3
	OSP
	
	X
	
	
	
	
	
	
	
	
	
	Update as required

	1032DE-039***
	Mechanisms Analysis Data
	2
	OSP/JSC-ES5
	
	
	
	
	
	X*
	X*
	X
	X
	
	X
	*For which mechanisms apply

	1032DE-040***
	Mechanism Performance Assessment Plan
	2
	OSP/JSC-ES5
	
	
	
	
	
	
	
	X
	X
	
	X
	Update as required

	1032DE-045***
	Propulsion System Analyses, Models, and Reports
	3
	TD52
	
	
	
	X*
	
	X*
	U**
	U
	
	
	
	*As part of subsystem PDR or 90 days after ATP, whichever occurs first.

**propulsion subsystem CDR.

Update periodically thereafter as significant changes occur.

	1032DE-046
	As-Built EEE Parts List
	3
	ED16
	
	
	
	
	
	
	
	
	X
	
	
	At configuration inspection; update as required

	1032DE-047
	Crew Systems Management Plan
	2
	OSP/JSC
	
	
	
	
	
	
	
	X*
	
	
	
	*30 days prior

Updated one year prior to first CRV and CTV flight.  Update as required thereafter.

	1032DE-048
	Environmental Control and Life Support  (ECLS) Design Document
	2
	OSP/JSC
	
	
	
	
	
	X
	X
	X
	
	
	
	Final one month prior to FRR

	1032DE-049
	Electrical, Electronic, and Electromechanical Parts Application Analysis
	3
	OSP/ED16
	
	
	
	
	
	
	X*
	
	
	
	
	*30 days prior

Update as required

	1032DE-050
	Flight Crew Equipment (FCE) Management Plan
	2
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	One year prior to first CTV flight.  One time; update as required

	1032DE-051
	Subsystem Data Book
	2
	OSP
	
	X
	
	
	
	
	
	X
	
	
	
	Update as required

	1032HE-001***
	Human Engineering Plan
	1
	OSP/JSC
	
	
	U
	
	
	
	
	
	
	
	
	Update as required

	1032HE-002***
	Human Engineering Design Approach – Maintainer (Ground and On-Orbit)
	2
	OSP/JSC
	
	
	
	U
	
	
	
	F*
	
	
	
	*30 days prior

	1032HE-003***
	Human Engineering Design Approach - Operator
	2
	OSP/JSC
	
	
	
	X
	
	
	
	F*
	
	
	
	*30 days prior

	1032HE-004***
	Human Engineering System Analysis Report
	2
	OSP/JSC
	
	
	
	U
	
	
	
	
	
	
	
	Update as required

	1032HE-005***
	Human Engineering Task Analysis 
	2
	OSP/JSC
	
	
	
	
	
	
	
	F*
	
	
	
	Update 90 days after Preliminary Design Review (PDR).  

*30 days prior 

	1032LS-011***
	Government Property Management Plan
	2
	AD41
	
	X
	
	
	
	
	
	X
	
	
	
	Update as required

	1032LS-012***
	Integrated Logistics Support Plan (ILSP)
	2
	ED42
	
	
	X
	
	
	
	
	U
	
	
	
	Update as required

	1032LS-014***
	Logistics Support Analysis
	2
	ED42
	
	
	X
	
	
	
	
	X
	X
	X
	X
	Update semi-annually; deliveries at formal reviews each take the place of one semi-annual delivery.

Final Delivery 30 days prior to final hardware delivery.

	1032LS-015***
	Facilities Construction Planning and Reporting
	1/3
	OSP/KSC
	
	
	
	F
	
	
	
	
	
	
	
	Plan:  Update annually and as required.

Report:  First report 30 days after plan submittal; monthly thereafter.

	1032LS-016***
	Recommended Spare Parts List
	2
	OSP
	
	
	
	
	
	
	
	X*
	U
	U
	U
	*30 days prior

30 days prior to Provisioning Conferences.

Update for major reviews and as required by the OSP Program Office.  

Final delivery 90 days prior to hardware delivery.

	1032LS-017
	KSC OSP Propellants, Fluids, and Gases Forecast
	3
	OSP/KSC
	
	
	
	
	
	
	
	
	
	
	
	Three years prior to first launch at KSC.  Update annually (April 15).

	1032MA-001***
	Earned Value Management System Description (Criteria)
	1
	RS40
	
	
	
	
	
	
	
	
	
	
	
	After notification of selection, but prior to contract award per NFS 1852.242-74.  Per direction of the cognizant Government Contracting Officer; update as required.

	1032MA-002***
	Project Management Plan
	1
	VS10
	
	
	
	
	
	
	
	
	
	
	
	Update as required

	1032MA-003***
	OSP Program Integrated Master Schedule
	2/3
	RS40
	
	
	
	
	
	
	
	
	
	
	
	Initial - first calendar month following the end of the first full month after Authority to Proceed (ATP).  Monthly, no later than the 10th working day of the calendar month following the end of the contractor’s accounting month.

	1032MA-004***
	Risk Management Plan and Risk Management Reports
	2/3
	OSP
	
	
	
	
	
	
	
	
	
	
	
	This DRD consists of multiple deliverable documents.  See below for submission requirements for each document.

	
	Risk Management Plan
	2
	OSP
	
	X
	
	
	
	
	
	
	
	
	
	Update as required

	
	Risk Management Analysis and Tracking Reports
	3
	OSP
	
	X
	
	
	
	
	
	X
	
	X
	
	Monthly; as required

	
	Risk Management Database
	3
	OSP
	
	X
	
	
	
	
	
	
	
	
	
	Update as required to reflect current status and make accessible to the Government

	1032MA-005***
	Work Breakdown Structure (WBS) and WBS Dictionary
	2
	RS40/VS10
	X
	X
	
	
	
	
	
	
	
	
	
	Update as required.  Revised pages shall be submitted 10 calendar days after contract WBS changes (following Government approval).

	1032MA-008***
	Cost Performance Report
	3
	RS40
	
	
	X
	
	
	
	
	
	
	
	
	Monthly; by the 10th working day following the close of the prior month accounting period.  

Format 5:  Initial Cost Performance Report (CPR) shall contain rankings of cost and schedule drivers.  Updated list of the rankings every six months, based on performance to date.

	1032MA-010***
	Financial Management Report (533M and 533Q)
	3
	RS40
	
	
	
	
	
	
	
	
	
	
	
	This DRD consists of multiple deliverable documents.  See below for submission requirements for each document.

	
	Financial Management Report (533Q)
	3
	RS40
	
	
	
	
	
	
	
	
	
	
	
	An initial report in the 533Q format is required no later than 30 working days after the incurrence of cost.. 533Q: Quarterly; no later than 10 working days following the close of the contractor’s accounting month preceding the quarter being reported in columns 8a, 8b, and 8c.  

	
	Financial Management Report (533M)
	3
	RS40
	
	
	
	
	
	
	
	
	
	
	
	Initial 533M reporting shall begin no later than 30 days after the incurrence of cost.  533M: Monthly; no later than 10 working days following the close of the contractor’s accounting month.

	1032MA-014***
	Major Review Documentation
	2/3
	ED43
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	Per technical review.  See DRD for specific submittal requirements.

	1032MA-020***
	Data Accession List
	3
	OSP
	
	
	
	X
	
	
	
	
	
	
	
	Initial submittal due at first regular quarterly submittal after ATP; quarterly thereafter. Any data requested by the Contracting Officer from the Data Accession List must be delivered within 5 working days of the written request

	1032MA-023***
	Life Cycle Cost Estimates
	2
	OSP
	
	
	
	X
	
	
	
	
	
	
	
	Quarterly; concurrent with 533Q delivery (DRD 1032MA-010)

	1032MA-024***
	Cost Analysis Requirements Description (CARD)
	2
	OSP
	
	
	
	X
	
	
	
	
	
	
	
	Quarterly thereafter; concurrent with 533Q delivery

	1032MA-025***
	Data Management Plan
	2
	ED43
	
	
	X
	
	
	
	
	
	
	
	
	Revise as required

	1032MA-026***
	Offsite Still Photographs, Video, and Motion Pictures
	3
	AD32
	
	
	
	
	
	
	
	
	
	
	
	Document events as required

	1032MA-028***
	Certificate of Flight Readiness (CoFR) Plan
	1
	OSP
	
	
	
	
	
	
	
	X*
	X
	X
	X
	*30 days prior 

	1032MA-029
	OSP Imagery Plan
	2
	OSP
	
	
	
	
	
	
	
	D
	
	
	
	Final 90 days after CDR.  Update as required.

	1032MA-030
	Physical Security Plan
	2
	OSP
	
	X
	
	
	
	
	
	
	
	
	
	Further submission upon request of the security office at the NASA Center where the physical work is being performed.

	1032MA-031
	Plan for Transition of OSP System to Operations
	2
	OSP
	
	
	
	
	
	
	
	P
	
	
	
	Updated every six months thereafter.  Final submission six months prior to end of base contract.

	1032MA-032***
	Final Report
	3
	RS40
	
	
	
	
	
	
	
	
	
	
	
	30 days after completion of contract

	1032MP-008***
	Contamination Control and Implementation Plan (CCIP)
	1
	ED30
	
	
	
	
	
	
	
	X
	X
	X
	X
	Update as required

	1032MP-009***
	Materials and Processes Selection, Implementation, and Control Plan
	1
	ED30
	
	X
	
	
	
	
	
	X
	
	
	
	Update as required

	1032MP-010***
	Material Usage Agreements (MUAs)
	1
	ED30
	
	
	
	
	
	
	
	X*
	
	
	
	*30 days prior (Class I).  

Class I, as identified in design and one month prior to milestone reviews; Class II upon request.

	1032MP-011***
	Materials and Processes Identification and Usage List (MIUL)
	2
	ED30
	
	
	
	
	
	
	
	X*
	
	
	
	*30 days prior 

Update as required to reflect changes in the as-designed versus as-built configuration.

	1032MP-012***
	Manufacturing and Assembly Plan
	2
	ED30
	
	
	
	
	
	
	
	X
	X
	X
	X
	Update as required

	1032MP-013***
	Nondestructive Test (NDT) Plan
	1
	ED30
	
	
	
	
	
	
	
	X
	X
	X
	X
	Revise as required.

	1032OP-013***
	Operations Data Book
	2
	OSP
	
	
	
	
	
	
	
	D
	
	
	
	Final:  Six months prior to Vehicle Atmospheric Test.  Update as required.

	1032OP-016***
	Crew Survival Operations Document
	2
	OSP
	
	
	
	
	
	
	
	
	
	
	
	Update as required

	1032OP-017***
	OSP Mission Operations Training Development and Support Plan
	2
	OSP/JSC
	
	
	
	
	
	
	
	F
	
	
	
	Update as required

	1032OP-019***
	Flight Operations Management and Integration Plan
	1
	OSP/JSC
	
	
	
	
	
	
	
	F
	
	
	
	Updated annually and as required

	1032OP-021***
	OSP Crew Training Catalog Inputs
	2
	OSP/JSC
	
	
	
	
	
	
	
	F
	
	
	
	Update as required

	1032OP-024***
	Ground Processing Maintenance Plan and Report 
	2/3
	OSP/KSC
	
	
	
	X*
	
	
	
	U*
	
	
	
	*Plan:  Update plan prior to commencement of maintenance on ground systems hardware and as required.  

Report:  Commence annual report one year following the commencement of operational maintenance.  Update the report annually.

	1032OP-025***
	Flight Hardware and Ground Systems Computer Models and Simulations 
	2
	OSP/KSC
	
	
	
	X
	
	
	
	U
	
	
	
	Update as required

	1032OP-027***
	Ground Processing Systems Plan 
	1
	OSP/KSC
	
	
	
	F
	
	
	
	U
	
	
	
	Update as required

	1032OP-030***
	Support Equipment Utilization List
	3
	OSP/KSC
	
	
	
	
	
	
	
	U
	
	
	
	Update nine months following ATP. Update as required.

	1032OP-031***
	Ground Operations Training Plan 
	2
	OSP/KSC
	
	
	
	
	
	
	
	U
	
	
	
	Update as required

	1032OP-032***
	Ground Turnaround Assessment Plan 
	1
	OSP/KSC
	
	
	
	F
	
	
	
	U
	
	
	
	Updated annually and as required

	1032OP-034***
	Ground Operations Management and Integration Plan
	2
	OSP/JSC
	
	
	
	D
	
	
	
	F
	
	
	
	Update annually and as required

	1032OP-035
	OSP Flight Operations Curriculum, Lesson, and Instructor Feedback
	5
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	

	1032OP-036
	OSP Console Operations Documentation Product Handbook
	2
	OSP/JSC
	
	
	X
	
	
	
	
	
	
	
	
	Updated annually and as required

	1032OP-037
	Crew Training Materials
	2
	OSP/JSC
	
	
	
	
	
	
	
	D*
	
	
	
	*Draft lesson plans for all classroom, Computer-based training or part-task trainer lessons, Draft examples for standalone and integrated simulation training scripts.

As prescribed in the OSP Mission Operations Training Development and Support Plan/1032OP-017; update as required.

	1032OP-038
	Data Reconfiguration Deliverables
	2
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	At start of first software delivery test.  With every integrated flight load software delivery.

	1032OP-039
	OSP Flight Controller Training Materials
	2
	OSP/JSC
	
	
	
	
	
	
	
	D*
	
	
	
	*Draft lesson plans for all classroom, Computer-based training or part-task trainer lessons, Draft examples for Mission Control Center integrated simulation training scripts.

As prescribed in the OSP Mission Operations Training Development and Support Plan/1032OP-17; update as required.

	1032OP-040
	Flight Design Standard Groundrules and Constraints Document
	1
	OSP/JSC
	
	
	
	
	
	
	
	X
	
	
	
	Updated annually and as required

	1032OP-041
	Flight Operations Process Integrity Metrics
	3
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	Two years prior to atmospheric tests; update monthly thereafter.

	1032OP-042
	Flight Planning Product Handbook
	2
	OSP/JSC
	
	
	
	X
	
	
	
	
	
	
	
	Updated annually and as required

	1032OP-043
	Flight-Specific Requirements Document
	3
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	6 months prior to first flight; update as required

	1032OP-044
	Ground Facilities and Equipment Utilization Plan and Report
	1/3
	OSP/KSC
	
	
	
	
	
	
	
	
	
	
	
	Plan required 3 months prior to first ground processing facility operational readiness date; update as required.

Report required 1 month prior to operational readiness date; provide report quarterly thereafter.

	1032OP-045
	Ground Systems Handover to Operations and Maintenance Packages
	4
	OSP/KSC
	
	
	
	
	
	
	
	
	
	
	
	Transition Packages:  When the first ground systems or equipment item has completed its design, build and activation testing and is ready to support ground operations.  As ground systems and equipment items are turned over to operations.

	1032OP-046
	Ground Systems Requirements Document, Implementation Plan and Report
	1/2/3
	OSP/KSC
	
	
	
	F*

X**
	
	
	
	U*

U**
	
	
	
	Requirements Document:  *Final requirements document at ATP plus 90 days.  *Update at CDR and as required.

Implementation Plan: **Deliver implementation plan for NASA concurrence at ATP plus 90 days.  **Update at CDR and as required.

Reports: Deliver first report 30 days after plan submittal.  Provide monthly reports until all facility and equipment items have been activated and certified for use.

	1032OP-048*
	Life Cycle Operations Concepts Document
	2
	OSP
	X
	
	
	
	
	
	
	F
	
	
	
	

	1032OP-049
	OSP Mission Control Center (MCC) to Expendable Launch Vehicle (ELV) Control Center Interface Control Document (ICD)
	1
	OSP/JSC
	
	X
	
	
	
	
	
	
	
	
	
	Update as required

	1032OP-050
	OSP Mission Operations Training Records
	5
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	

	1032OP-052***
	OSP Certification Guides
	2
	OSP/JSC
	
	
	
	
	
	
	
	F
	
	
	
	Update on a flight-specific basis and as required

	1032OP-053
	Onboard Displays and Crew Interface Design
	1
	
	
	X
	
	
	
	
	
	F
	
	
	
	Update as required

	1032OP-054***
	Orbital Space Plane (OSP) Operations Data File (ODF) Management Plan
	2
	OSP/JSC
	
	D
	
	
	
	
	
	
	
	
	
	Updated annually and as required to maintain documentation consistency with procedures, products, and delivery requirements.

	1032OP-055
	Operations and Maintenance Documentation Plan
	1
	OSP/KSC
	
	
	
	
	
	
	
	F
	
	
	
	120 days prior to CDR.

Update as required after CDR.

	1032OP-056
	Post Flight Reports and Data
	3
	OSP
	
	
	
	
	
	
	
	
	
	
	
	Preliminary report 10 days after each landing.  Final report 90 days after each landing.

	1032OP-057
	Plan for Transfer of Training Functions
	2
	OSP
	
	
	
	
	
	
	
	
	
	
	
	Draft one year before transition of training responsibilities.  Final nine months prior to transaction.

	1032OP-058
	Systems Consumables Product Handbook
	2
	OSP/JSC
	
	
	
	
	
	
	
	D
	
	
	
	Final one year before atmospheric flight test

	1032OP-059*
	System Data Management Plan
	2
	FD04
	
	D
	
	
	
	
	
	
	
	
	
	Update as required

	1032OP-060
	Standard Flight Design Documents and Products
	1
	OSP/JSC
	
	
	
	
	
	
	
	X
	
	
	
	Update annually and as required for specific mission support

	1032OP-061
	Systems Operations Handbook (SOH)
	1
	OSP/JSC
	
	
	
	
	
	D
	F
	
	
	
	
	Update as required when hardware or software characteristics change

	1032OP-062
	Stowage Products and Services Handbook
	2
	OSP/JSC
	
	
	D
	
	
	
	
	
	
	
	
	Updated annually (flight-specific) and as required

	1032OP-063
	Support Requirements Documentation
	3
	OSP/KSC
	
	
	
	
	
	
	
	
	
	
	
	120 days prior to hardware arrival at KSC.  Final 60 days prior to hardware arrival at KSC. Updates needed to ensure proper requirement support

	1032OP-064
	OSP Training Capability Plan
	1
	OSP/JSC
	
	
	X
	
	
	X
	X
	X
	
	
	
	Update as required.

	1032OP-065
	Integrated Flight Loads (IFLs) and Software Packages
	2
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	At start of first software delivery test.  As required for software change.

	1032QE-005
	Critical Processes
	1
	QS40/QS10
	
	
	
	
	
	
	
	F
	
	
	
	Update as required

	1032QE-006
	Equipment Log Book
	3
	QS40/QS10
	
	
	
	
	
	
	
	
	
	X
	
	

	1032QE-007
	Software Quality Assurance (SQA) Audit Report
	3
	QS40
	
	
	
	
	
	
	
	
	
	
	
	10 working days following first Software Quality Assurance (SQA) audit.  One report for each SQA audit.

	1032QE-008
	Workmanship Standards
	2
	QS4QS10
	
	
	
	
	
	
	
	
	
	
	
	30 days prior to initiation of manufacturing of the development, test, verification, and production units.  Update as required.

	1032RM-013***
	Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report
	2
	VS30
	
	
	X
	
	
	
	
	X*
	X*
	X*
	
	*30 days prior

	1032RM-014***
	Problem Reporting and Corrective Action (PRACA) System and Trending
	1/2/3
	QS40/QS10
	
	
	
	
	
	
	
	
	
	
	
	Lesser of 48-hours from isolation of reportable problem to line replaceable unit or 10 days from occurrence of each reportable problem.  For each occurrence, initial notification; then, interim/full resolution submittals as they are developed.  Status reports/updates are required as they occur until satisfactory closeout or explanation is provided.  For all reportable hardware/software problems, interim closure submittal is required prior to the mission.  The interim closure submittal shall include the mission rationale and a plan of action schedule for developing full closure rationale.  Trending report - submit quarterly by the 15th of the month following the end of a reporting period.

	1032RM-015***
	Failure Modes and Effects Analysis and Critical Items List
	1/2
	QS10/QS40
	
	
	
	
	
	
	
	X*
	
	
	
	*30 days prior

Update as required as design matures while meeting the flight readiness and certification requirements.

	1032RM-016***
	Limited Life Items List
	2
	QS40/QS10
	
	
	
	
	
	
	
	X*
	
	F
	
	*30 days prior

Update as required

	1032RM-017***
	Reliability Allocation, Predictions, and Analysis Report
	2
	QS40/QS10
	
	
	
	
	
	
	
	X
	X*
	X*
	X*
	*30 days prior

Update as required

	1032RM-018***
	Maintainability Allocation/Prediction and Analysis Report
	2
	QS40/QS10
	
	
	
	
	
	
	
	X*
	X**
	X**
	
	*60 days prior

**30 days prior

Update as required

	1032RM-019***
	Government-Industry Data Exchange Program and NASA Advisories/ALERTS
	3
	QS40/QS10
	
	X*
	
	
	
	
	
	
	
	
	
	*Provide details about contractor’s ALERT coordinator 

OSP Program disseminated ALERTs: Initial response due to MSFC within 21 working days except during the launch imminent mode, when investigation and disposition of the potential problem shall be performed expeditiously to preclude constraint of flight. Contractor initiated ALERTs: Due to OSP Program within ten working days of identification of reportable problem, for review and approval.

	1032RM-020***
	Nonconformance Records/System
	3/5
	QS10/QS40
	
	
	
	
	
	
	
	
	
	
	
	Nonconformance records shall be kept at the contractor facility and shall be made available for NASA review for the life of the Program.  Provide quarterly Non-Conformance trend report (using cumulative and running average data) for critical LRUs and other statistical reports like CPk, Pareto charts etc.,as appropriate, to ensure that critical processes have high fidelity to process flight hardware.

	1032RM-021
	OSP Availability Analysis – Crew Rescue Vehicle (CRV)
	1
	QS40/QS10
	
	
	
	
	
	
	
	U*
	U*
	U*
	U*
	*30 days prior

Update as required

	1032RM-022
	OSP Launch Probability Analysis
	1
	QS40/QS10
	
	
	
	
	
	
	
	U*
	U*
	U*
	U*
	*30 days prior

Update as required

	1032RM-023
	Product Assurance Plan
	1
	QS40/QS10
	X
	
	
	D
	
	U
	U
	U
	U
	F
	U
	Update as required

	1032RM-024***
	Probabilistic Risk Assessment Plan
	1
	QS40/QS10
	
	
	
	D
	
	
	
	X
	
	F
	X
	Update as required

	1032RM-025***
	Probabilistic Risk Assessment Report
	2
	OSP/QS40
	
	
	X
	
	
	X*
	X*
	X*
	X*
	X*
	X*
	*30 days prior

	1032SA-005***
	Contractor Safety Program Plan
	1
	OSP/QS50
	P
	
	
	
	
	
	
	
	
	F
	
	Update as required

	1032SA-006***
	Mishap and Safety Statistics Reports
	3
	QS50
	
	
	
	
	
	
	
	
	
	
	
	This DRD consists of multiple deliverable documents.  See below for submission requirements for each document.

	
	Type A or B mishaps only
	3
	QS50
	
	
	
	
	
	
	
	
	
	
	
	Immediate telephone notification (256-544-0046) for each occurrence of a mishap.

	
	Type A, B and C mishaps (applicable to onsite contractors only)
	3
	QS50
	
	
	
	
	
	
	
	
	
	
	
	Flash Report within 4 hours of knowledge on MSFC Form 4370, submitted either electronically at (https://msfcsma3.msfc.nasa.gov/s&ma_01/mishap/index.htm)or by telephone [Call 256-544-4357 (4-HELP); ask operator to fill out MSFC Form 4370 or Flash Report].

	
	All Mishaps (Type A, B, C, Incidents and Close Calls) - Mishap Report NASA Form 1627
	3
	QS50
	
	
	
	
	
	
	
	
	
	
	
	Submit NASA Form 1627 within 6 calendar days of Mishap for each occurrence of a mishap.

	
	All Mishaps - Follow-up Corrective Action Plan/Status
	3
	QS50
	
	
	
	
	
	
	
	
	
	
	
	Monthly Follow-up Corrective Action Plan/Status as required until closed.  Corrective action status reports are due every 30 days until the final report is submitted.

	
	Type A, B, and Close Calls with high Type A or B potential - Mishap Board Report
	3
	QS50
	
	
	
	
	
	
	
	
	
	
	
	Mishap Board Report after completion of investigation.  Mishap Board Reports required for each occurrence of a Type A or B mishap, or as directed by Center management.

	
	Safety Statistics (e.g., contract number, subcontractors, SIC/NAIC codes, number of employees, number of supervisors, etc.)
	3
	QS50
	
	
	
	
	
	
	
	
	
	
	
	Submitted on MSFC Form 4371 by the 10th of each month following contract award.  

	1032SA-011***
	Fault Tree Analysis
	1
	QS40/QS10
	
	
	
	D*
	
	
	
	U**
	
	F
	U**
	*Shall include Loss of Crew (LOC) as the highest undesirable event (failure) and should flow down to sufficient level of details using fault tree standard tools/symbols/logic to show that the contractor’s proposed design is complying with safety requirements per Level II requirements stated in Systems Requirement Document.

**45 days prior

Update as required.

	1032SA-012***
	System Safety/Hazard Analysis
	1
	QS40/QS10
	
	
	
	
	
	
	
	X*
	X*
	X*
	X*
	*45 days prior

Update as required

	1032SA-014***
	System Safety Software Hazard Analysis
	1
	QS40/QS10
	
	
	
	P
	
	
	
	U
	
	F
	U
	Update as required

	1032SA-015***
	Mission Safety Assessment (MSA)
	1
	QS40/QS10
	
	
	
	
	
	
	
	
	
	
	X*
	*60 days prior

Update as required

	1032SA-018***
	Orbital Debris Mitigation Plan and Report
	2
	QS10/

ED23/

ED44
	
	
	
	
	
	
	
	
	
	X
	
	Submit final report 90 days prior to CDR.  Update as required after AR.

Update Plan as required.

	1032SE-021***
	Interface Control Documents
	1
	OSP/VS10
	
	
	
	
	
	X*
	
	X*
	
	
	
	*Final External (ISS/OSP ICD and ELV/OSP ICD) and remaining Draft external and Draft internal ICDs due at spacecraft PDR.  

*Remaining external and internal ICDs due 30 days prior to CDR. 

 Update as required.

	1032SE-022***
	Interface Requirements Document (IRD)
	1
	OSP
	
	
	
	
	
	X
	
	
	
	
	
	Update as required

	1032SE-025***
	Requirements Traceability Matrix
	2
	OSP
	
	
	
	
	
	
	
	
	
	
	
	Update as required

	1032SE-026***
	Systems Engineering Management Plan
	2
	OSP
	
	
	
	
	
	
	
	
	
	
	
	Update as required

	1032SE-031***
	Trade Studies and Special Studies Report
	3
	OSP
	
	
	
	
	
	
	
	
	
	
	
	Update as required

	1032SE-038***
	Electrical Power and Energy Management Report
	3
	ED42/ JSC-EP5
	
	
	
	
	
	X
	
	X*
	
	
	
	Quarterly

*30 days prior

	1032SE-039***
	Electrical System Analyses Report
	3
	ED42/JSC-EP5
	
	
	
	
	
	X
	
	
	
	
	
	Update quarterly and as required

	1032SE-040***
	Data Handling and Software Systems Analysis Report
	3
	ED42
	
	
	
	
	
	X
	
	
	
	
	
	Quarterly

	1032SE-041***
	Electromagnetic Effects System Control Plan
	2
	ED44/JSC-EV4
	
	
	
	X
	
	
	
	U
	U
	
	
	Update quarterly until CDR.

Update as required thereafter.

	1032SE-042***
	Margins Management Plan
	2/3
	UP10
	
	
	
	
	
	
	
	X*
	
	
	X*
	Plan:  update as required.

*Reports (resource, properties/status reports)

	1032SE-043***
	Guidance, Navigation, and Control System Design Document
	2
	TD54
	X
	
	
	
	
	X*
	X*
	X
	
	
	F**
	*at which Guidance, Navigation and Control are discussed.

Update as required

**30 days prior

	1032SE-045***
	Radio Frequency Communication System Analysis and Studies
	3
	ED42
	
	
	
	
	
	X*
	
	
	
	
	
	*at which Radio Frequency is discussed.

Quarterly until the RF transmission license request.

	1032SE-046***
	Instrumentation Program and Command List Specification
	1
	ED42
	
	X
	
	
	
	
	
	X
	
	
	
	Update as required

	1032SE-048***
	Mass Properties Report
	3
	ED42
	
	
	
	X
	
	X
	X
	X
	X
	X
	X
	Quarterly and with any major review package.

	1032SE-049***
	Range Safety Trajectory Analysis Report
	2
	TD54
	
	
	
	
	
	
	
	X
	
	
	
	Preliminary flight plan approval at L-2 years and final flight plan approval at L-6 months.

	1032SE-050***
	System Error Budget
	3
	ED42
	
	
	
	
	
	
	
	
	
	
	
	Update as required

	1032SE-051***
	Mass Properties Control Plan
	2
	ED42
	
	
	
	
	
	
	
	
	
	
	
	Update as required

	1032SE-052***
	JSC Design & Procedural Standards Manual (JPG 8080.5) Document Tailoring
	1
	OSP
	
	
	
	
	
	
	
	
	
	
	
	Update as required

	1032SE-053***
	Human Ratings Definition Document (HRDD)
	2
	UP40
	
	X
	
	
	
	
	
	X*
	
	
	
	*30 days prior

	1032SE-054***
	Ionizing Radiation Control Plan


	2
	ED44
	
	
	
	
	
	X
	
	
	
	
	
	Update as required

	1032SE-056***
	Natural Environment Data Book
	2
	ED44
	
	
	
	X
	
	
	
	X
	F
	
	
	Quarterly until CDR. Update as required thereafter.

	1032SE-057***
	Avionics Systems Functional Decomposition
	2
	ED42
	
	
	
	
	
	X*
	X*
	X
	
	
	
	*avionics subsystem

Update as required

	1032SE-060***
	Design Reference Mission Analysis Document
	2
	TD54
	X
	
	
	
	
	X*
	X*
	X
	
	
	F**
	*at which Guidance, Navigation and Control are discussed.

Update as required

**30 days prior

	1032SE-061***
	OSP to Mission Control Center Interface Control Document (ICD)
	1
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	As required

	1032SE-063***
	Sustaining Engineering Plan and Reports
	1/3
	OSP
	
	
	
	X
	
	
	
	
	
	
	
	Update annually and as required.  Report monthly as required in contents.

	1032SE-064*
	ISS Integrated Functional Models and Data 
	3
	OSP
	
	
	
	
	
	X
	
	
	
	
	
	Update as required.

	1032SE-065***
	System Integrated Performance Analysis
	3
	OSP
	
	
	X
	
	
	
	
	X
	X
	
	X
	At the end of each subsequent contractor design analysis cycle or equivalent.  Update as required.

	1032SE-066***
	Integrated Spacecraft Performance Analysis
	3
	OSP
	
	
	
	
	
	X*
	
	X
	
	
	
	*spacecraft PDR

At the end of each subsequent contractor design analysis cycle or equivalent.  Update as required.

	1032SE-070***
	Requirements Analysis Documentation
	2
	OSP
	
	
	
	
	
	X
	X
	X
	
	
	
	

	1032SE-071
	OSP Crew Compartment Configuration Drawing
	2
	OSP/JSC
	
	
	
	
	
	
	
	
	
	
	
	Draft released at 42 weeks with submittals due at L-11 months.   Baseline L-9 months.   Update as required up to the CCCR (freeze point at L-3 months).  Updates to the CCCD after CCCR must be approved by the PRCB.   Updates as required up to L-1 day before flight (due L-2, L-1 middeck installations).   

	1032SE-072
	System Connectivity Diagrams and End-to-End Functional Schematics
	3
	ED42
	
	
	
	
	
	X
	
	
	
	
	
	Quarterly

	1032SE-073
	NASA OSP Program Approved Cable/Wire Design and Control Requirements Document for Electromagnetic Compatibility (EMC)
	2
	OSP/JSC-EV4
	
	X
	
	
	
	F*
	
	
	
	
	
	*Final prior to subsystem PDRs

	1032SE-075
	Electromagnetic Effects Design Analysis Report
	3
	OSP/JSC-EV4
	
	
	
	
	
	
	
	X*
	X*
	
	X*
	*30 days prior

	1032SE-076
	MIL-STD-461E (Tailored Version):  Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment Intended for Use by the OSP Program
	2
	OSP/JSC-EV4
	
	X
	
	
	
	F*
	
	
	
	
	
	*Final prior to subsystem PDRs

	1032SE-077
	Electrostatic Discharge (ESD) Control Plan
	2
	OSP/JSC-EV4
	
	
	
	X
	
	
	
	X*
	X*
	
	
	*30 days prior

Final after CDR

Update as required to maintain an acceptable level of protection as the design matures.

	1032SE-078***
	Interface Control Plan
	2
	UP40
	
	X
	
	
	
	
	
	
	
	
	
	Update as required

	1032SE-079
	Integrated Health Management (IHM) Design Analysis and Report
	2
	OSP/ARC
	
	
	
	
	
	
	
	X*
	
	
	
	*30 days prior.

Update as required.

	1032SE-080***
	Integrated Health Management (IHM) Development Plan
	2
	OSP/ARC
	
	
	
	X
	
	
	
	U
	
	
	
	Update as required.

	1032SE-081
	Integrated Health Management (IHM) Analysis and Report
	2
	OSP/ARC
	
	
	
	
	
	
	
	U
	
	
	
	Six months after ATP.  Update as required.

	1032SE-082
	Ionizing Radiation Analysis Report
	2
	ED44
	
	
	
	X
	
	
	
	X
	F
	
	
	Quarterly

	1032SE-084
	OSP Program Lightning Protection Plan (LPP)


	2
	OSP/JSC-EV4
	
	
	
	X
	
	
	
	X*
	X*
	
	
	*30 days prior

Final after CDR

Update as required to maintain an acceptable level of protection as the design matures.

	1032SE-086***
	System and Segment Design Definition Document
	1
	OSP/VS10
	
	
	
	
	
	X
	X
	X
	
	
	
	Update as required

	1032SE-087***
	OSP Nomenclature Plan and List
	1
	OSP/JSC
	D*
	
	X**
	
	
	F*
	
	
	
	
	
	*Plan: Draft with proposal. Final at subsystem PDR.

**List: ATP + 60 days; update as required to support hardware and software development; deliver 30 days following subsystem PDR.

	1032SE-088
	OSP Program Specifications
	1/2
	OSP/ED43
	
	
	
	
	
	X*
	
	
	
	
	
	At SDR: System Spec (Level III) Baseline; Drafts of Segment/Element Specs (Level IV). At System PDR: Update by Revision System Spec (Level III), Baseline Segment/Element Specs (Level V); Drafts of Subsystem specs (Level V).  At subsystem PDRs: Baseline Subsystem Specs.  All other lower level specs deliver upon completion.

	1032SE-089***
	Meteoroid and Orbital Debris System Design Risks
	2
	ED23/

ED44/

QS10
	
	
	
	
	
	
	
	X
	
	
	
	Update as required.

	1032SE-090
	Tailored Eastern/Western Range Safety Requirements (EWR 127-1) Documents
	1
	OSP/KSC
	
	
	
	
	
	
	
	
	
	
	
	

	1032SE-091
	Fluid-Filled Tank Description
	3
	OSP/LSP
	
	
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews; and as analysis are revised within 10 days of analysis completion.

	1032SE-092
	Orbital Space Plane (OSP) Spacecraft Electrical Interface Simulator
	3
	OSP/LSP
	
	
	
	
	
	
	
	
	
	
	
	This DRD consists of multiple deliverable documents.  See below for submission requirements for each document.

	
	SEIS Hardware and Software Requirements Definition Document(s)
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility.

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility. 

	
	SEIS Hardware & Software Design Document(s)
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Risk Management Plan
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR

	
	SEIS Configuration Management Plan
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS CAD Drawings
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Hardware Test Plan
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Listing of Uncompiled Software Source Code
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Detailed Software Description Document
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Software Test Plan
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Integrated Test Plan
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Test Data Recording, Archival, Recovery, and Data Mining Description
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Users Guide (Procedures for use)
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Sustaining & Maintenance Plan
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Development, Test, & Validation Schedule with major milestones defined
	3
	OSP/LSP
	
	
	
	
	
	
	
	X*
	U*
	
	
	*30 days prior to CDR; 30 days prior to DCR

	
	SEIS Bill of Materials (As-Designed, As-Built, As-Maintained)
	3
	OSP/LSP
	
	
	
	
	
	
	
	
	X*
	
	
	*30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	
	SEIS Training Material
	3
	OSP/LSP
	
	
	
	
	
	
	
	
	X*
	
	
	*30 days prior to DCR 

For each mission flown on Atlas V, deliver updated document to NASA and LMA Atlas V team 60 days prior to spacecraft delivery at the Atlas V Integration facility. 

For each mission flown on Delta IV, deliver updated document to NASA and Boeing Delta IV team 60 days prior to spacecraft delivery at the Delta IV Integration facility.

	1032SE-093
	Orbital Space Plane (OSP) Spacecraft Mechanical Interface Simulator (Interface Test Equipment)
	3
	OSP/LSP
	
	
	
	
	
	
	
	
	
	
	
	This DRD consists of multiple deliverable documents.  See below for submission requirements for each document.

	
	SMIS Hardware Requirements Definition Document(s)
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Hardware Design Document(s)
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Configuration Management Plan
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS CAD Drawings
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Hardware Test Plan
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Hardware Test Procedure
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Test Data Recording, Archival, Recovery
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Users Guide (Procedures for use)
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Sustaining & Maintenance Plan
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Development, Test, & Validation Schedule with major milestones defined
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMIS Training
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	1032SE-094
	Orbital Space Plane (OSP) Spacecraft Mounting Ring Simulator (Interface Test Equipment)
	3
	OSP/LSP
	
	
	
	
	
	
	
	
	
	
	
	This DRD consists of multiple deliverable documents.  See below for submission requirements for each document.

	
	SMRS Hardware Requirements Definition Document(s)
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Hardware Design Document(s)
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Configuration Management Plan
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS CAD Drawings
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Hardware Test Plan
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Hardware Test Procedure
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Test Data Recording, Archival, Recovery
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Users Guide (Procedures for use)
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Sustaining & Maintenance Plan
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Development, Test, & Validation Schedule with major milestones defined
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	
	SMRS Training
	3
	OSP/LSP
	
	X
	
	
	
	
	
	X
	X
	
	
	At scheduled design reviews and when future changes occur.  As documents are revised

	1032SE-095
	Spacecraft Ventable/  Non-Ventable Volumes
	3
	OSP/LSP
	
	
	
	
	
	
	
	X
	X
	
	
	

	1032SE-096
	Launch Commit Criteria (LCC) Plan and Documentation
	1
	OSP
	
	
	D
	
	
	
	
	F
	
	
	D*
F*
	*Documentation 120 days prior
*Update as required 

	1032SW-002***
	Software Development Plan
	2
	OSP/ED14
	X
	
	
	X
	
	
	
	U
	
	
	
	Update as required

	1032SW-009***
	Software Configuration Management Plan
	2
	OSP/ED14
	
	
	
	X
	
	
	
	U
	
	
	
	Update as required

	1032SW-010***
	Software Data Dictionary
	1
	OSP/ED14
	
	
	
	
	
	X*
	X*
	X*
	
	
	
	* As-built data dictionary 30 days prior to Software Acceptance.  Update as required.

	1032SW-011***
	Software Design Description
	2
	OSP/ED14
	
	
	
	
	
	X*
	X*
	X*
	
	
	
	*One document for each software configuration end item, as-built design 30 days prior to Software Acceptance.  Update as required.

	1032SW-012***
	Software Test Plan
	2
	OSP/ED14
	
	
	
	
	
	
	
	X*
	
	
	
	*30 days prior

Update as required

	1032SW-013***
	Interface Design Description
	2
	OSP/ED14
	
	
	
	
	
	X*
	X*
	X*
	
	
	
	*One document for each software configuration end item.  Update as required.

	1032SW-014***
	Monthly Software Metrics Report
	3
	OSP/ED14
	
	
	
	X
	
	
	
	
	
	
	
	Monthly; 10 working days following the end of each month.  Final 30 days after completion of contract.

	1032SW-015***
	Software Requirements Specification
	1
	OSP/ED14
	
	
	
	X
	
	X*
	X*
	X*
	
	
	
	One document for each software configuration end item.  Update as required.

	1032SW-016***
	Interface Requirements Specification
	1
	OSP/ED14
	
	
	
	
	
	X*
	X*
	X*
	
	
	
	*One document for each software configuration end item.  Update as required.

	1032SW-018
	Software Maintenance Plan
	2
	OSP/ED14
	
	
	
	
	
	
	
	X
	
	
	
	Update annually and as required

	1032SW-019
	Software Test Description
	2
	OSP/ED14
	
	
	
	
	
	
	
	X*
	
	
	
	*30 days prior

One issue per computer software configuration item.  Update as required.

	1032SW-020
	Software User Manual
	2
	OSP/ED14
	
	
	
	
	
	
	
	
	
	
	
	30 days prior to first software release to OSP Program.  Update as required for subsequent software releases.

	1032SW-021
	Software Version Description
	2
	OSP/ED14
	
	
	
	
	
	
	
	
	
	
	
	30 days prior to first software release to OSP Program.  Update as required.

	1032SW-022
	Software Test Report
	3
	OSP/ED14
	
	
	
	
	
	
	
	
	
	
	
	Three weeks after the first software qualification test.  Upon completion of qualification test for each computer software configuration item.  30 days prior to Software Acceptance.

	1032SW-023
	Software Inspection/Peer Review Report
	5
	OSP
	
	
	
	
	
	
	
	
	
	
	
	10 working days following first software inspection/peer review.  One report 10 working days following for each software inspection/peer review.  

	1032SW-024***
	Software Utilization List
	5
	OSP/KSC
	
	
	
	
	
	
	
	
	
	
	
	ATP plus nine months.  Update annually and as required.

	1032VR-008***
	Certification Plan
	1
	VS10
	
	
	
	
	
	
	
	F
	
	
	
	Update as required.

	1032VR-010***
	Flight Test and Evaluation Plan
	1
	OSP
	
	
	
	
	
	
	
	
	
	
	
	90 days prior to each flight test activity.  Update as required.

	1032VR-011***
	Verification Requirements and Specification Document (VRSD)
	1
	VS10
	
	X
	
	
	
	
	
	
	
	
	
	Update as required.

	1032VR-012
	Certification Approval Request
	1
	VS10
	
	
	
	
	
	
	
	
	
	
	
	20 days after successful completion of certification activity.  Once per certification activity, or may be incremental if operations requirements can be satisfied through incremental certification (i.e., certifying x flights at a time) as long as current operations have approved certification.

	1032VR-013
	Test Plans
	2
	ED22
	
	X*
	
	
	
	
	
	F
	
	
	
	*Preliminary test plans due 30 days after ATP for each planned test.  Update as required for each planned test.

	1032VR-014***
	Master Verification Plan (MVP)
	2
	VS10
	
	
	
	
	
	
	
	F
	
	
	
	Update as required.  Verification Activity Plans and Procedures due prior to each planned verification activity.

	1032VR-015***
	Verification Reports
	2
	VS10
	
	
	
	
	
	
	
	
	
	
	
	20 days after completion of each verification activity.  Once per verification activity.

	1032VR-016***
	Verification Requirements Compliance Document (VRCD)
	3
	VS10
	
	
	
	
	
	
	
	
	
	
	
	As the first verification/validation report is approved.  Update and maintain throughout project.  Supply status as required.

	1032VR-017***
	Test Procedures
	3
	ED22
	
	
	
	
	
	
	
	
	
	
	
	30 days prior to tests.  One time; update as required.


Legend:  B = Baseline.  D = Draft.  F = Final.  P = Preliminary.  U = Update.  X = Submittal.

***Denotes inclusion of DRDs in contract NAS8-XXX.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft 
2.
DRD NO.:  1032CD-001
 3.
DATA TYPE:  3
4.
DATE REVISED:  



5.
PAGE:  1/3

 6.
TITLE: Technology Reports 

 7.
DESCRIPTION/USE:  Provides NASA with technical information concerning any invention, discovery, improvement, or innovation made by a contractor in the performance of work under this contract for the purpose of disseminating this information to obtain increased use.  Also, to provide NASA with data to review for possible patentable items.

 8.
OPR:  CD30
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  Copies of NASA Forms 1679, c3041 and c3042 may be obtained at:  http://technology.grc.nasa.gov/forms/msfc/msfc.htm.  These forms may also be obtained from the New Technology Representative (mailto:Susan.L.Whitfield@nasa.gov).  NASA Form 1679 may be filled out electronically at:  http://invention.nasa.gov/. 

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Technology Reports include technical detail as is necessary to identify and fully describe a "Reportable Item".  Per NFS 1852.227-70, "Reportable Item" means any invention, discovery, improvement, or innovation of the contractor, whether or not the same is or may be patentable or otherwise protectable under Title 35 of the United States Code, conceived or first actually reduced to practice in the performance of any work under this contract or in the performance of any work that is reimbursable under any clause in this contract providing for reimbursement of costs incurred prior to the effective date of this contract.

15.2
APPLICABLE DOCUMENTS

NFS 1852.227-70
New Technology Clause

DRD Continuation Sheet

TITLE: Technology Reports
DRD NO.:  1032CD-001
DATA TYPE:  3
PAGE:  2/3

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Technology Reports consist of:


a.
Disclosure of Invention and New Technology (Including Software): In accordance with NFS 1852.227-70 (e)(2), the disclosure to the agency shall be in the form of a written report and shall identify the contract under which the reportable item was made and the inventor(s) or innovator(s).  It shall be sufficiently complete in technical detail to convey a clear understanding, to the extent known at the time of the disclosure, of the nature, purpose, operation, and physical, chemical, biological, or electrical characteristics of the reportable item.  The disclosure shall also identify any publication, on sale, or public use of any subject invention and whether a manuscript describing such invention has been submitted for publication and, if so, whether it has been accepted for publication at the



time of disclosure.  In addition, after disclosure to the agency, the Contractor shall promptly notify the agency of the acceptance of any manuscript describing a subject invention for publication or of any on sale or public use planned by the Contractor for such invention.  This reporting requirement may be met by completing NASA Form 1679 (July 2000) in hardcopy or online at: http://invention.nasa.gov/.  Use of this form or the online system is preferred; however, if the form is not used the following information should be provided in order to meet the reporting requirement: 



1.
Descriptive title. 



2.
Innovator(s) name(s), title(s), phone number(s), and home address(es). 



3.
Employer when innovation made (name and division). 



4.
Address (place of performance). 



5.
Employer status (e.g., Government, college or university, non-profit organization, small business firm, large entity). 



6.
Origin (e.g., NASA grant number, NASA prime contract number, subcontractor, joint effort, multiple contractor contribution, other). 



7.
NASA Contracting Officer’s Technical Representative (COTR).



8.
Contractor/grantee New Technology Representative.



9.
Brief abstract providing a general description of the innovation:




(a)
Description of the problem or objective that motivated the innovation’s development.




(b)
Technically complete and easily understandable description of innovation developed to solve or meet the objective.




(c)
Unique or novel features of the innovation and the results or benefits of its application.




(d)
Speculation regarding potential commercial applications and points of contact (including names of companies producing or using similar products).



10.
Additional documentation.



11.
Degree of technological significance (e.g., modification of existing technology, substantial advancement in the art, major breakthrough).



12.
State of development (e.g., concept only, design, prototype, modification, production model, used in current work).



13.
Patent status.



14.
Dates or approximate time period during which this innovation was developed.



15.
Previous or contemplated publication or public disclosure including dates.



16.
Answers to the following questions (for software only):




(a)
Using outsiders to beta-test code?  If yes, done under beta-test agreement?




(b)
Modifications to this software continue by civil servant and/or contractual agreement?

DRD Continuation Sheet

TITLE: Technology Reports 
DRD NO.:  1032CD-001
DATA TYPE:  3
PAGE:  3/3

15.
DATA PREPARATION INFORMATION (CONTINUED):



(c)
Previously copyrighted (if so, by whom?)?




(d)
Were prior versions distributed (if yes, supply NASA or Contractor contract)?




(e)
Contains or is based on code owned by a non-federal entity (if yes, has a license for use been obtained?)?




(f)
Has the latest version been distributed without restrictions as to use or disclosure for more than one year (if yes, supply date of disclosure)?



17.
Name(s) and signature(s) of innovator(s).


b.
Interim NASA-MSFC Technology Report: This report shall consist of a listing of reportable items for the reporting period or certification that there are none. This report shall also contain a list of subcontracts containing a patent rights clause or certification that there were no such subcontracts. Completion of NASA Form c3041 or c3042 (whichever is applicable) will satisfy this reporting requirement.  Use of the form is preferred; however an alternate format is acceptable provided all required information is provided.


c.
Final NASA-MSFC Technology Report: This report shall consist of a comprehensive list of all reportable items for the contract duration or certification that there are none.  This report shall also contain a list of subcontracts containing a patent rights clause or certification that there were no such subcontracts. Completion of NASA Form c3041 or c3042 (whichever is applicable) will satisfy this reporting requirement.  Use of the form is preferred; however an alternate format is acceptable provided all required information is provided.


d.
Subcontracts:  The contractor shall provide copies of subcontracts containing a patent rights clause upon Contracting Officer’s request.

15.4
FORMAT:  


The Disclosure of Invention and New Technology (Including Software) report may use NASA Form 1679 (July 2000) or the online system at: http://invention.nasa.gov/, or provide sufficient information to meet the reporting requirement.  


The interim and final NASA-MSFC Technology Reports may use NASA Form c3041 or c3042 (whichever is applicable) or provide sufficient information to meet the reporting requirement.  


The report shall be provided in both hardcopy and electronic versions.  
15.5
MAINTENANCE:  None required

DATA REQUIREMENTS DESCRIPTION (DRD)
 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032CD-002
 3.
DATA TYPE:  2
4.
DATE REVISED:  



5.
PAGE:  1/1
 6.
TITLE: Information Technology Security Plan(s) 
 7.
DESCRIPTION/USE:  To document information technology security risk management and safeguards for protection of unclassified NASA electronic information and data processed by Federal general support computer systems and major software applications.

 8.
OPR:  AD34
9.  DM:  OSP
10.
DISTRIBUTION:  Per Contracting Officer's letter
11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 
12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
13.
REMARKS:  The information technology security plan(s) must be consistent with and further detail the approach contained in the offeror’s proposal or sealed bid that resulted in the award of this contract and in compliance with the requirements stated in NFS 1852.204-76.

14.
INTERRELATIONSHIP:
15.
DATA PREPARATION INFORMATION:
15.1
SCOPE:  Information Technology Security Plan(s) shall document the safeguards necessary to ensure sufficient availability, integrity, and confidentiality of that information accessed or managed within the systems and/or applications, based on the contractor’s assessment of risks. 
15.2
APPLICABLE DOCUMENTS:

NPG 2810.1
Security of Information Technology

NFS 1804.470-3
Security Plan for unclassified Federal Information Technology systems

NFS 1852.204-76
Security Requirements for Unclassified Information Technology Resources
15.3
CONTENTS:  The Information Technology Security Plan shall meet the requirements of the applicable documents in 15.2 and document how the contractor and subcontractor personnel will utilize, in a secure manner commensurate with the sensitivity of the information involved, those Federal computer systems and software applications managed by others.  The plan shall describe the contractor’s processes for implementing information security including personnel background screening, personnel awareness and training, information protection, and security incident response.  

Additionally, a separate system-level Information Technology System Security Plan for each Federal general support computer system and major software application managed by the contractor and/or subcontractor personnel in the performance of this contract shall meet the requirements of the applicable documents in 15.2.  NPG 2810.1 defines “general support computer systems” and “major applications” and provides plan requirements for both.
15.4
FORMAT:  Format shall be in accordance with NPG 2810.1.  The plan shall be provided in both hardcopy and electronic versions.  
15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032

ISSUE:  Draft

2.
DRD NO.:  1032CM-001
 3.
DATA TYPE:  1




4.
DATE REVISED:  








5.
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 6.
TITLE:  Deviation/Waiver Approval Request

 7.
DESCRIPTION/USE:  Deviation:  A specific written authorization granted before the fact to depart from a particular Government-controlled requirement for a limited application.  Waiver:  A specific written authorization accepting a departure after occurrence from a Government‑controlled requirement for a limited application.

 8.
OPR:  ED43
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

13.
REMARKS: MSFC-STD-3394, Section 4, states that MSFC-STD-3394 shall be used for implementation and tailoring.  NOTE:  Copies of MSFC-STD-3394 may be obtained through accessing the MSFC MIDL at http://inside.msfc.nasa.gov/MIDL/

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Deviation/Waiver Approval Request (DAR) requests approval to depart from a Government-controlled requirement.

15.2
APPLICABLE DOCUMENTS: 

MSFC-STD-3394
Standard for Contractor Configuration Management-MSFC Programs
15.3
CONTENTS:  DARs shall be prepared in accordance with MSFC-STD-3394 MSFC Form 847, prepared in accordance with its instructions, shall be used.  

15.4
FORMAT:  MSFC Form 847, “Deviation/Waiver Approval Request (DAR)”shall be used to document deviations/waivers.  

15.5
MAINTENANCE:  All requested changes to a DAR require submittal of a DAR revision.

15.6
APPROVAL OF DEVIATIONS/WAIVERS:  Receipt of contractual approval from the procuring activity shall constitute the sole authority for the contractor to effect a DAR.  This approval will be noted by disposition notation and the authorizing signature on the MSFC Form 847, or equivalent.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032

ISSUE:  Draft

2.
DRD NO.:  1032CM-002
 3.
DATA TYPE:  1




4.
DATE REVISED:  
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 6.
TITLE:  Engineering Change Proposals and Associated Documentation

 7.
DESCRIPTION/USE:  To propose changes to Government controlled configuration documentation,  e.g., engineering changes to drawings, parts lists, specifications, software requirements documents,  and interface control documents. The ECP shall consist of two parts. Part I is the technical proposal, Part II is the cost proposal

 8.
OPR:  ED43
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  As required by contractors CMP and when directed by the Contracting Officer

12.
SUBMISSION FREQUENCY:  As required by contractors CMP and when directed by the Contracting Officer.

13.
REMARKS:  MSFC-STD-3394, Section 4, states that MSFC-STD-3394 shall be used for implementation and tailoring. Reference is made to MSFC-STD-3394, NOTE:  Copies of MSFC-STD-3394 may be obtained through accessing the MSFC MIDL at http://inside.msfc.nasa.gov/MIDL/

14.
INTERRELATIONSHIP:  NFS 1852.243-70, Engineering Change Proposals, (February 1998)

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  To describe proposed changes with supporting rationale to Government-controlled configuration documentation.

15.2
APPLICABLE DOCUMENTS:  

MSFC-STD-3394
Standard for Contractor Configuration Management-MSFC Programs
15.3
CONTENTS:


a.
The requirements of MSFC-STD-3394 shall be used in the preparation of proposed changes to Government-controlled configuration documentation.  The following MSFC forms shall be prepared as required to define the specific requirements for a proposed change.


1.
Engineering Change Proposals (ECP's) - MSFC Form 2348.


2.
Specification Change Notices (SCN's) - MSFC Form 3209.


3.
Preliminary Interface revision Notices (PIRN's) - MSFC Form 4229.


b.
Changes to drawings and parts list shall be defined on a Notice of Revision (NOR) - DD Form 1695, as defined in MSFC-STD-3394, or contractor's equivalent. 


c.
Field Engineering Changes (FEC) shall be prepared and processed in accordance with the appropriate field site format and instructions.  Format and processing instructions for specific sites may be obtained from MSFC CM Office Representative.


The ECP number assigned by the contractor shall be shown on all forms and messages.

15.4
FORMAT:  The formats shall be as defined in paragraph 15.3.

DRD Continuation Sheet
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15. DATA PREPARATION INFORMATION (CONTINUED):

15.5
MAINTENANCE:  


a.
ECP maintenance shall be accomplished by replacement page(s) or complete revision.  ECP identification shall be revised in either method.


b.
SCN's shall be maintained as complete revision and reidentified for each version submitted by the contractor.


c.
PIRN's shall be a complete reissue.


d.
NOR's shall be a complete reissue.

15.6
MSFC APPROVALS:

a.
Receipt of contractual approval shall constitute the sole authority for the contractor to implement a Class I engineering change.


b.
SCN's shall be approved as a part of the ECP.


c.
PIRN's shall be approved as part of the ECP.


The contractor shall prepare and submit ECP's when requested by NASA to implement a Government-directed change.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032CM-010
 3.
DATA TYPE:  1
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DATE REVISED:
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6.
TITLE:  Configuration Management Plan

 7.
DESCRIPTION/USE:  To describe the contractor's method for accomplishing the configuration management requirements of the contract. The CMP is used as a performance standard in the contract.

 8.
OPR:  ED43

9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix     

13.
REMARKS: MSFC-STD-3394, Section 4, states that MSFC-STD-3394 shall be used for implementation and tailoring. NOTE:  Copies of MSFC-STD-3394 may be obtained through accessing the MSFC MIDL at http://inside.msfc.nasa.gov/MIDL/
14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Configuration Management Plan (CMP) provides the contractor's management approach for implementation of configuration management in accordance with the SOW and MSFC-STD-3394.

15.2
APPLICABLE DOCUMENTS: 

MSFC-STD-3394
Standard for Contractor Configuration Management-MSFC Programs
15.3
CONTENTS:  The CMP shall provide the information defined in MSFC-STD-3394, Appendix A. 

15.4
FORMAT:  Contractor format is acceptable with OSP Program approval.  
15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.  All changes (after initial NASA approval) shall be recorded in the Change Log of the document with reference to the Contracting Officer letter implementing the change.
DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE:  Draft

2.
DRD NO.: 1032CM-013
 3.
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 6.
TITLE:  Specification and Drawing Trees

 7.
DESCRIPTION/USE:  A specification tree is a generation breakdown of the specification documents with interrelationships, as applicable, to the contract configuration items.  A drawing tree is a generation breakdown of the engineering drawings that depicts the allocation of requirements of a contract configuration item specification.

 8.
OPR:  ED43

9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

13.
REMARKS:

14.
INTERRELATIONSHIP: 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  Specification and Drawing Trees depict the hardware and software configuration items in top down, or generation breakdown form.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The specification and drawing trees shall consist of an indentured or generation breakdown listing of all specification documents or drawings applicable to a configuration item.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE:  Draft

2.
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 6.
TITLE:  Configuration Accounting and Status Reports

 7.
DESCRIPTION/USE:  To provide for accurate, timely, and continuing visibility of a contract configuration item. And to provide evidence that the contractor’s CM system is meeting MSFC-STD-3394 and SOW requirements.

 8.
OPR:  ED43
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13.
REMARKS: MSFC-STD-3394, Section 4, states that MSFC-STD-3394 shall be used for implementation and tailoring. NOTE:  Copies of MSFC-STD-3394 may be obtained through accessing the MSFC MIDL at http://inside.msfc.nasa.gov/MIDL/

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Configuration Accounting and Status Reports describe the configuration of the hardware, software, and associated support equipment and the status of changes thereto.

15.2
APPLICABLE DOCUMENTS
MSFC-STD-3394
Standard for Contractor Configuration Management-MSFC Programs
15.3
CONTENTS:  MSFC-STD-3394 provides guidance for the information necessary for the configuration status accounting system to be maintained by the contractor.  The following reports shall be provided as specified within MSFC-STD-3394:  


a.
Dispositioned Change Class I Activity Report.  


b.
Pending Class I Change Activity Report.


c.
Configuration Identification Report.


d.
Change Incorporation Status Report.

15.4
FORMAT:  Contractor format is acceptable provided the minimum requirements of MSFC-STD-3394 are addressed in each report.

15.5
MAINTENANCE:  None required
DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Product Definition Data and Associated Lists

7.
DESCRIPTION/USE:  To provide engineering data to define the design to the extent required to support manufacturing, test, and logistics support of the vehicle and payload accommodations systems and required spare and repair parts.  Product Definition Data Sets (including CAD models, engineering drawings, and lists) shall be sufficient to depict the detailed configuration definition of all system, subsystem, and component level items to include avionics, pneumatic, fluid, and interfaces to GSE and ASE equipment.  

The Contractor shall submit, via CD, DVD or direct electronic database connection, a copy of all product definition data sets and/or procedures.  Access methods through the use of other tools, such as Product Lifecycle Management tools, may be acceptable with approval.

 8.
OPR:  ED43
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  Engineering product data definition shall be disclosed (directly or by reference) in the following media: graphics, 3D models, textual presentation, or a combination thereof, that satisfies the physical and functional requirements of the product.

15.2
APPLICABLE DOCUMENTS:

MIL-DTL-31000

General Specifications for Technical Data Package
ASME Y14.100
Engineering Drawing Practices (must be used in conjunction with ASME Y14.24, ASME Y34M, and ASME Y14.35M)

MIL-STD-961

Department of Defense Standard Practices, Defense Specifications

ASME Y14.41

Digital Product Definition Data Practices
ASME Y14.5

Dimensioning and Tolerancing 

15.3
CONTENTS:  Requirements: 


a.
Part I - Product definition data and associated lists shall meet the requirements of ASME Y14.100 and ASME Y14.41.  Product definition data of end items, elements and/or all components and assemblies shall be provided to define the details necessary for the manufacture, test, inspection, operations and logistic support of the system.  This definition shall:



                  
1.
Reflect the end-product at its current level of design maturity.



2.
Provide the engineering data for logistics support products.



3.
Provide the necessary data to permit manufacture and/or acquisition of items identical to the original item(s).

TITLE:  Product Definition Data and Associated Lists
DRD NO.: 1032CM-016
DATA TYPE:  3/4
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16. DATA PREPARATION INFORMATION (CONTINUED):


4.
Document directly or by reference the following:




(a)
Details of unique processes (i.e., not published or generally available to industry) when essential to design and manufacture.



(b)
Performance ratings.



(c)
Dimensional and tolerance data (Geometric Dimensioning and Tolerancing (GDT) shall be required between all external and major internal interfaces).  




(d)
Critical manufacturing processes, and assembly sequences, and rigging procedures.


(e)
Diagrams.


(f)
Mechanical and electrical connections


(g)
Physical characteristics, including form and finish.


(h)
Details of material identification, including heat treatment and protective coatings.


(i)
Inspection, test, and evaluation criteria.


(j)
Equipment calibration requirements.


(k)
Quality assurance requirements.


(l)
Hardware marking requirements.


(m)
Requirements for reliability, maintainability, environmental conditions, shock, and vibration testing and other operational or functional tests.



b.
Part II - Cable interconnect diagrams (CID's), electrical system schematics, and wiring lists.  Cable interconnect diagrams, electrical system schematics, wiring lists, and fluid system schematics shall be prepared in accordance with the ASME Y14.100 and ASME Y14.41.  Part I datasets shall be utilized to the maximum extent possible in providing this design definition.  The datasets shall include the following:


1.
Cable interconnect diagrams shall show graphically the arrangement of external electrical cabling which interconnects electrical assemblies and/or equipment.  The CID shall show all cable runs and terminations; each cable shall be identified by reference designation number.  The connector short sign shall be identified.


2.
Electrical system schematics shall illustrate and describe circuit items with symbols placed such that a circuit may be traced from item to item in the sequence of its function.  The placement and arrangement of these circuits shall follow a logical sequence of presentation to provide a clear description of the distribution.


3.
Component Level Documentation  - Schematics and/or wiring lists for components, including interconnecting cable harnesses, shall be provided.


4.
Overall Grounding Documentation - The grounding schematic shall show the details of all grounds and power returns from source to loads.  All connections shall be shown.  It shall also show details of all Electrical Ground Support Equipment interconnections to facility and safety grounds.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

5.
The Fluid system schematic shall illustrate and describe all components with symbols and flow designators such that the fluid system may be traced from component to component (such as pumps, valves, meters, regulators, and filters).  The schematics shall document the range requirements (flow, temperature, and pressure) for all component external interfaces and line sizes.  The placement and arrangement of these components shall follow a logical sequence of presentation to provide a clear description of the flow of fluids in the system.  The schematics shall reference engineering datasets and associated lists for configuration details.

15.4
FORMAT:  Format for product drawings shall be in accordance with ASME Y14.100.  2D product definition data shall be delivered in electronic .PDF format.   3D product data will be delivered, per ASME Y14.41, in the current version of native developed CAD, fully parametric and associative.   Acceptable formats are Catia, ProEngineer, Mentor Graphics Expedition Series, Solid Edge, Ideas, and Unigraphics.  Alternate formats may be acceptable upon negotiation.  Product definition data shall utilize contractor's CAGE number and document numbers.

15.5
MAINTENANCE:  All documents produced under this DRD must be maintained current.  Changes to and/or updating of product definition data and associated lists shall be in accordance with the contractor's approved drawing system and the provisions herein.  Changes to product definition data under the Government's Class I change control shall be submitted by Engineering Change Proposal.  Contractor shall maintain capability to restore, operate, and modify any product definition data used in the design through the project lifecycle.

DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE: Draft
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 6.
TITLE:  Acceptance Data Package

 7.
DESCRIPTION/USE:  To provide the documentation needed by NASA to establish the acceptability of equipment/software for the intended use.

 8.
OPR:  ED43
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS: Reference is made to MSFC-STD-3394, Standard for Contractor Configuration Management-MSFC Programs. NOTE:  Copies of MSFC-STD-3394 may be obtained through accessing the MSFC MIDL at http://inside.msfc.nasa.gov/MIDL/

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Acceptance Data Package (ADP) contains the elements of documentation required to establish the acceptability of equipment and software.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  


a.
An ADP for hardware contract configuration items shall contain the current log book that includes:



1.
Running/operating time and cycle for each time and cycle critical item of the Configuration Item (CI).  These logs shall identify the item(s) by nomenclature, part number, and serial number and shall state the total authorized life and the life expended.



2.
Test history log, including post manufacturing checkout and final verification tests of the CI, with the following data:




(a)
Actual measurements identified to specified tests. Reference to applicable test reports are satisfactory provided that copies of the reports are provided.




(b)
Brief test summary.




(c)
List of unaccomplished tasks and estimated man-hours to complete.




(d)
List of actual and recommended retest.




(e)
Special test instructions, investigations, warnings, and problems encountered during test.




(f)
Failure and corrective actions data for all failures during all testing.



3.
Inspection records for all inspections.

DRD Continuation Sheet
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15.
Data preparation information (CONTINUED):


4.
Transfer records providing a history of all CI and critical component movements.


5.
Alignment data for all CIs and critical items.


6.
Component logbook, including Government furnished items.


7.
Weight and balance logs covering total weight and horizontal, vertical, and lateral center(s) of gravity.


8.
Configuration Records:



(a)
Parts and drawing list identifying all parts and incorporated or pending changes to each.



(b)
Software configuration records defining the verified and validated software, version description documents, software certification, and the validated software program.


(c)
List of approved and pending deviations and waivers.


(d)
Complete list of hardware and software/firmware items shipped loose or separately.


(e)
Copy of proposed DD Form 250.

b.  
The Software Acceptance Data Package shall include:



1.
Summary and status of all accepted Change Requests (CRs) to the baselined Software Requirements Specifications (SRS(s).



2.
Summary and status of all major software capability changes since baselining of the Software Design Documents (SDD(s).



3.
Summary and status of all major software tests (including development, verification, and performance testing).



4.
Summary and status of all Discrepancy Reports (DRs) written against the software.



5.
Summary and status of all software requirements deviations and waivers.



6.
Summary and status of all software user notes.



7.
Summary and status of all quality metrics historically and for this software.



8.
Definition of open work, if any.



9.
Software configuration records defining the verified and validated software, including the final Software Version Description (SVD) for this software.



10.
Copy of proposed DD Form 250.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  The ADP shall be maintained current.  Changes and/or updating shall be in accordance with the contractor’s approved change control system.
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 6.
TITLE:  Configuration Management Audits Documentation

 7.
DESCRIPTION/USE: To support the conduct of Configuration Management (CM) system audit when required by the OSP Program Office for in-house and procured products. 

 8.
OPR:  ED43
9. DM:  OSP

10.
DISTRIBUTION:  See Attachment 1

11.
INITIAL SUBMISSION:  See Attachment 1

12.
SUBMISSION FREQUENCY:  Per audit

13.
REMARKS: MWI 8040.7, Configuration Management Audits, MSFC Programs/Projects, contains the reference instructions for preparation of the CM audit plan. A Contracting Officer’s letter will notify the contractor when an audit is planned under the SOW requirements.

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Configuration Management Audit Documentation contains the required documentation necessary to support the Government’s audit of the contractor’s CM system.

15.2
APPLICABLE DOCUMENTS:


Program/Project-specific CM Audit Plan (To be supplied by project office)
15.3
CONTENTS:  The types of data to be made available for the CM system audit are defined in the project specific CM Audit Plan and consist of the following:


a.
Configuration Management Plan.


b.
Configuration Accounting and Status Reports.


c.
Deviation and Waiver Approval Requests.


d.
Engineering Drawings and Associated Lists.


e.
Engineering/Project Change Proposals.


f.
Acceptance Data Package Documentation.


g.
Functional Configuration Audit/Physical Configuration Audit Review Findings.


h.
Agenda.


i.
Presentation Charts.


j.
Minutes.


k.
Findings (Generated at Reviews).


l.
Follow-up closure Status.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  As required to correct errors and to maintain findings closure status.
ATTACHMENT 1

Page 2/2

Distribution and Availability of Data

CM Audits

	Document
	Data Type
	Availability

	
	
	

	Agenda 
	2
	One/15 days prior to audit, Approved copies at audit

	
	
	

	Data Package
	3
	One/2 weeks prior to audit

	
	
	

	Presentation Charts
	3
	One for each attendee at audit

	
	
	

	Minutes
	2
	One at audit/ copy to each attendee within 2 weeks

	
	
	

	Findings (Generated at Reviews)
	2
	Provided as hard copy or electronic per the project-specific CM Audit Plan

	
	
	

	Follow-up closure status
	2
	As specified in the project-specific CM Audit Plan
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 6.
TITLE:  Modification Kit Instructions (MI's) and Installation Notice Cards (INC's)

 7.
DESCRIPTION/USE:  Specifies the requirements and instructions to be provided to the using site for accomplishing retrofit/modifications to any flight elements and related equipment, facility support system, and associated support equipment. Modification Instructions (MI's) are used as a checklist for modification kit completeness and instructions for accomplishing the modification.  Installation Notice Cards (INC's) are used to provide notification of modification kit installation and validation (testing) action completion.

 8.
OPR:  ED43
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

13.
REMARKS: MSFC-STD-3394, Section 4, states that MSFC-STD-3394 shall be used for implementation and tailoring. NOTE:  Copies of MSFC-STD-3394 may be obtained through accessing the MSFC MIDL at http://inside.msfc.nasa.gov/MIDL/

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  MI's and INC's describe the modifications to be performed and provide notification of modification completion, respectively.

15.2
APPLICABLE DOCUMENTS
MSFC-STD-3394
Standard for Contractor Configuration Management-MSFC Programs
15.3
CONTENTS: MI’s and INC’s shall be prepared in accordance with MSFC-STD-3394 and contain the following:


a.
MI's shall contain the following:



1.
Title.



2.
Modification Instruction number.



3.
Authorization.



4.
Date.



5.
Mod Kit proofed.



6.
Where work will be accomplished.



7.
Installation sequence.



8.
Spares affected.



9.
Manuals affected.



10.
Safety considerations.



11.
Purpose of Mod instruction.



12.
Effectivity.



13.
Parts/materials/documentation required.



14.
Instructions for accomplishing modification.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):


15.
Nameplate.



16.
Special packaging/handling instructions.



17.
Special tools, safety equipment, or test equipment.



18.
Disposition of removed parts.



19.
Estimated man-hours required.



20.
Validation requirements.



21.
Preparer.



22.
Inspector.



23.
Software requirements.


b.
INC’s shall contain the following:



1.
Kit number.



2.
ECP number.



3.
Part number of the new identifier if the mod caused a part number change.



4.
Date and location of installation.



5.
Part number of the item.



6.
Serial number of the item.



7.
Work order number if applicable.



8.
Name, address and telephone number of the person responsible for the installation.



9.
Date and location of verification.



10.
Name, address and telephone number of the person responsible for the verification.



11.
Name, address and telephone number of  the government inspector if applicable.



12.
Any additional remarks as required.

15.4
FORMAT: Contractor format for MI's is acceptable.  MSFC Form 2490, using site format, or contractor equivalent is acceptable for INC's. 

15.5
MAINTENANCE:  Complete reissue if the ECP is revised.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Electrical, Electronic, and Electromechanical Nonstandard Parts Approval Request

 7.
DESCRIPTION/USE:  To identify and provide rationale for joint Government and contractor approval of nonstandard electrical, electronic, and electromechanical (EEE) parts as defined in MSFC-STD-3012.

 8.
OPR:  ED16
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  Duplicate submittals not required

14.
INTERRELATIONSHIP:  DRD 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Electrical, Electronic, and Electromechanical Nonstandard Parts Approval Request for flight components provides the means for requesting approval to use nonstandard electrical, electronic, and electromechanical parts in the system design.

15.2
APPLICABLE DOCUMENTS

MSFC-STD-3012
EEE Parts Management and Control for MSFC Space Flight Hardware
15.3
CONTENTS:  The Electrical, Electronic, and Electromechanical Nonstandard Parts Approval Request shall use MSFC-STD-3012 and shall conform to the following:


Part 1:  Initial Nonstandard Part Usage Request


The purpose of Part 1 is to coordinate approval to use nonstandard EEE parts. The nonstandard parts usage request shall contain the following information:


a.
Unique document control number.


b.
Equipment identification including name, serial number, and part number.  The part number shall include configuration information.


c.
Equipment function and criticality.


d.
Supplier, subcontractor, and effectivity.


e.
Subassembly nomenclature, part number, and serial number, if applicable.


f.
Nonstandard EEE part number, part manufacturer and specification number, part name, part type, and common designation.


g.
Salient differences including source control documentation, traceability, quality requirements, and screening and burn-in between design baseline and nonstandard parts.


h.
Qualification status and test plan.


i.
Details of limited life item parts.


j.
Justification for use of the nonstandard part including technical inadequacies.


k.
Details of extended life item parts.


l.
Vendor approval plan.
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15.
DATA PREPARATION INFORMATION (CONTINUED):  

Part 2:  EEE Drawings and Specifications


The purpose of Part 2 is to describe performance, design, qualification, and quality assurance requirements for EEE parts specified in the end item design. The drawings and specifications shall delineate the following:


a.
Complete identification of the part including generic equivalent, physical, environmental, and performance requirements including inspections and tests for qualification, acceptance, and lot samplings where required and packaging, storage, and handling requirements.


b.
Detailed cross-reference to all other applicable specifications for those part types where a combination of specifications is used to provide all of the requirements for a single part type.


c.
Unique number to identify each EEE part drawing/specification which is subject to formal change control.


d.
Seller-originated requirements documents which are incorporated into the part specification.  (These shall be submitted along with the part specification.)


e.
Applicable military specifications and appropriate paragraphs. (These shall be available on request.)


f.
Exceptions to referenced military specifications.


Part 3:  EEE Part Qualification Test Report

To document each nonstandard part qualified by test to its specification, the EEE Part Qualification Test Report shall contain the following:


a.
Reference to related qualification test plan and description of test.


b.
Sample size, measurements taken, test procedures, sequence, equipment used, and acceptance criteria.


c.
Identification of measurements outside acceptable criteria, identification of all failures, and failure analysis.


d.
Statement as to successfulness of test, and qualification is applicable.


e.
Reference to the controlling specification to which the qualification is applicable.


f.
Comparison of worst-case application requirements to qualification requirements including the basis of parametric drift over extended life, where applicable.

15.4
FORMAT:  Use of MSFC Form 4346 or contractor format is acceptable.  Nonstandard part approval requests shall include all information specified on MSFC Form 4346.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.  Not applicable to Part 3.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-024
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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PAGE:  1/1

 6.
TITLE:  Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan

 7.
DESCRIPTION/USE:  To define the contractor's planned methods of accomplishing the tasks required to satisfy the EEE parts program requirements.

 8.
OPR:  ED16
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan describes the contractor's approach to accomplishing the electrical, electronic, and electromechanical parts control program requirements and tasks.

15.2
APPLICABLE DOCUMENTS

MSFC-STD-3012
EEE Parts Management and Control for MSFC Space Flight Hardware
15.3
CONTENTS:  The Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan shall use MSFC-STD-3012 and include the following:


a.
Description of tasks to be accomplished including programmatic tasks, special studies, and support tasks.


b.
Task matrix defining primary and support organization responsibilities.


c.
Identification of formats and ground rules to be used in analysis tasks.

d.
Methods of implementation of tasks.

e.
EEE Parts Control Process

15.4
FORMAT:  Contractor format is acceptable. 

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.: 1032
ISSUE: Draft
2. DRD NO.: 1032DE-025
2.
DATA TYPE: 3

4. DATE REVISED:

5. PAGE: 1/2

6.
TITLE: Communications and Tracking Analyses and Measurements Documentation

7.
DESCRIPTION/USE: To evaluate the design and performance of the radio frequency (RF) communications and tracking subsystems and components.

8.
OPR: ED18

9.  DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:



14. 
INTERRELATIONSHIP: DRD 1032SE-045, Radio Frequency Communication System Analysis and Studies; and 1032SE-090, Tailored Eastern/Western Range Safety Requirements
15.
DATA PREPARATION INFORMATION:
15.1
SCOPE: The Communication and Tracking Analyses and Measurements Documentation provide results of analyses and measurements on RF systems.

15.2
APPLICABLE DOCUMENTS: None
15.3 
CONTENTS: 


a.    Communications and Tracking Analyses and Measurements Documentation shall include the following:



1.
Brief description of the communication subsystem and its function



2.
Communications link margin analyses – Provide analysis or measured data detailing worst-case and nominal-case link margin performance for all vehicle-to-ground or ground-to-vehicle communication links as applicable. 



3.
Range safety compliance analysis – Provide analysis or measured data to show compliance with launch site range safety requirements.



4.
Tracking analysis – Provide analysis or measured data to show that the RF tracking systems satisfy project vehicle tracking requirements.



5.
RF radiation analysis – Provide analysis or measured data to show RF system compliance relating to RF operations and constraints with the launch site or other free flying vehicles or facilities.



6.
Corona and Multipactor Analysis: Provide analysis or measured data that identifies each RF component that may be susceptible to damage or degradation in performance due to corona or multipacting.  Identify any testing required or performed to qualify these components for operation in their intended mission environment.

TITLE: Communications and Tracking Analyses and
DRD NO.:  1032DE-025

 Measurements Documentation

DATA TYPE: 3
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):


7.
RFI analysis:  Provide analysis or measured data showing that no other Spacecraft Subsystems or components prevent the reception, transmission, or operation of RF communication subsystems and components.  Similarly, provide analysis or measured data showing that no RF communication subsystem or components interfere with the proper operation of other spacecraft subsystems or components.



8.

For GPS Subsystems, an analysis showing that the GPS Receiver(s) and Antenna(s) are capable of successful operation and navigation output over the range of environmental conditions expected, and simultaneously over the various trajectory and GPS constellation configurations expected throughout the mission.


c.
Provide measurements on all RF components where applicable:



1.
Antenna pattern plots, rectangular or polar type, every ten degrees around the antenna, including the polarization elipticity.  Antenna gain distribution pattern plots as measured on representative flight spacecraft article (or scale model) is preferred.



2.
Corona and Multipactor Measurements: Provide data on corona and multipaction tests for each susceptible element of the project RF communications system.

15.4
FORMAT:  Contractor format is acceptable. 

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-026
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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PAGE:  1/1

 6.
TITLE:  Structural Assessment Plan

 7.
DESCRIPTION/USE:  To enable the Government to ensure compliance with requirements for strength, and fatigue analyses, tests, and structural assessment.

 8.
OPR:  ED22
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The following documents may be used as reference documents:


MIL-HDBK-17
Composite Materials Handbook

NASA-STD-5005
Ground Support Equipment

OSP-Plan-23
System Verification Plan

SSP-30559
Structural Design and Verification Requirements for Space Station

14.
INTERRELATIONSHIP:  DRD 1032MA-003, OSP Program Integrated Master Schedule
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Structural Assessment Plan describes contractor compliance with requirements for strength, and fatigue analyses, tests, and structural assessment.

15.2
APPLICABLE DOCUMENTS

MSFC-HDBK-505
Structural Strength Program Requirements (Chapter 6 does not apply)

15.3
CONTENTS:  The Structural Assessment Plan shall be prepared in accordance with MSFC-HDBK-505 to describe how the contractor intends to comply with the structural integrity program requirements.  The plan shall identify the organization responsible for the structural analyses, tests, and assessment tasks; define satisfactory results; and include a schedule for completion.  The plan shall distinguish between flight and development hardware, identify components that require design verification tests and proof tests, specify appropriate test levels and environments, and state the means of correlating test data with analyses.

15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-027
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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PAGE:  1/2

 6.
TITLE:  Structural Dynamics Analyses, Loads, and Models Documentation

 7.
DESCRIPTION/USE:  To define the structural dynamics analyses, loads, and models to be used for the design of the flight or test article and its associated equipment.

 8.
OPR:  ED21
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13. REMARKS:  Duplicate submissions are not required. The following documents may be used as reference and preparation guides:


NASA-STD-5002 


Load Analysis of Spacecraft & Payloads


D684-10019-01, Sec 4.3 & Appendix B
Space Station Structural Loads Control Plan


MIL-A-8863C, 3.11, 3.13, & 4.0 

Airplane Strength and Rigidity, Ground Loads for Navy Acquired Airplanes

14.
INTERRELATIONSHIP: 
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Structural Dynamics Analyses, Loads, and Models Documentation defines the structural dynamics analyses, loads, and models to be used for the design of the flight article and its associated equipment.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Structural Dynamics Analyses, Loads, and Models Documentation shall consist of:


Structural Dynamic Analyses Reports - These reports shall describe the structural dynamic response, loads analyses, and aeroelastic analyses conducted on the flight article, its systems, subsystems, and components to calculate stresses and/or to identify operational limits and restrictions.  Assumptions, boundary conditions, applied environments for response analyses, rationale, appropriate results, Campbell or resonance diagrams for normal modes, characterized modal parameters for response analyses, plots of modes, and proper coordinate system reference of models shall be provided.  For aeroelastic analyses, both structural and aerodynamic models along with the spline connecting the models shall be provided.  Results summarizing flexible to rigid ratios and critical flutter speeds/frequencies should be provided along with the list of atmospheric conditions used in the analysis.

Environments used for loads/response analyses shall include all possible gust and unsteady loading conditions, unsteady vibration and mechanical induced environments including pressure fluctuations due to flow-induced vibrations, cross correlated pressure measurements that occur during the combustion process, and vibroacoustics phenomena.

DRD Continuation Sheet

TITLE:
Structural Dynamics Analyses, Loads, and
DRD NO.:  1032DE-027


   Models Documentation
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):  

Loads - A structural loads data book shall be generated and kept current.  All significant loads encountered for all mission phases during the service life, from manufacturing to end of service, static, dynamic, steady state, and transient loads shall be documented.  Load combinations which occur simultaneously shall be defined.


Models - The structural math models used for loads, dynamics response, and aerolastic analyses shall be documented, updated with comment log at the beginning of the model, and made available upon request.  This log shall keep track of relevant assumptions, boundary conditions, node/element numbering, and revisions to the model.  Additional model descriptions, included in the comments log, may indicate pertinent modeling parameters, model display, material properties used, and type of model.  Verification of models shall be included in the documentation.  


A list and scope of the structural math models shall be proposed by the contractor and approved by NASA. 

15.4
FORMAT:  For reports and data book, contractor format is acceptable. For models, either MSC/NASTRAN .bdf or MSC/PATRAN .db format is preferred with electronic delivery.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-029
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  Structural Integrity and Fatigue Analysis Reports

 7.
DESCRIPTION/USE:  To provide component strength, and fatigue analysis reports, analysis, and models used for development of the flight article.

 8.
OPR:  ED22
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


MIL-HDBK-17 

Composite Materials Handbook


NASA-STD-5005

Ground Support Equipment


SSP30559
Structural Design and Verification Requirements for Space Station

14.
INTERRELATIONSHIP: DRD’s 1032DE-027, Structural Dynamics Analyses, Loads, and Models Documentation; and 1032SE-042, Margins Management Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Structural Integrity and Fatigue Analysis Reports and supporting analysis and models provide a strength and fatigue analysis and a structural analyses database.  Strength and fatigue analyses are documented to demonstrate that strength, vibration, and fatigue requirements have been met.  Preliminary strength, and fatigue analyses shall ensure the structural integrity of major structural elements and the credibility of weight calculations.  Analyses provided in support of the CDR shall substantiate the structural integrity of detailed parts and provide the basis for approval of drawings. Analyses provided in support of certification shall fully substantiate the structural integrity of each detailed part in its final design configuration.  Analyses provided in support of flight hardware shall be updated for the "as-built" configuration.

15.2
APPLICABLE DOCUMENTS

MSFC-HDBK-505
Structural Strength Program Requirements (except chapter 6)

15.3
CONTENTS:  MSFC-HDBK-505 shall be used in preparing the Structural Integrity and Fatigue Analysis Reports. The report shall document strength, and fatigue analyses for structural flight components, and provide a structural analyses database for the flight hardware.  These analyses shall verify the capability of the hardware to withstand worst-case design loads.


The strength and fatigue analyses reports shall identify such items as the geometric description of each component, the drawing or part number, identification of all applied loads, the type of material and applicable strength and fatigue allowables, environments and effects, proper identification of reference inputs into the analyses, and a summary of calculated margins of safety and life predictions.  An automated procedure shall be established to calculate margins for all structures and components.  When loads from a new load cycle are provided, they shall be used to automatically determine new margins of safety.  Effects of structural design changes shall be incorporated into this procedure so that margins of safety for the "as-built" configuration may be accurately calculated.

DRD Continuation Sheet

TITLE:
Structural Integrity and Fatigue Analysis Reports
DRD NO.:  1032DE-029
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):  

When computer analyses, including finite element analyses, are used, deliverable information shall include a description of the analyses with applicable geometry, dimensions, loads, other boundary conditions, annotated input data file(s), plots of model geometry, and results. This information shall be sufficient to recreate the analysis if necessary.  Computer programs, data inputs, and data outputs utilized in these analyses must be documented and available to the Government upon request.

15.4
FORMAT:  Contractor format is acceptable.  Reports shall be available in an electronic database.  Analysis models shall be delivered in the native format of NASTRAN, PATRAN, Pro/MECHANICA, ANSYS, or FEMAP.  Alternate formats may be acceptable upon negotiation.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-030
 3.
DATA TYPE:  3
4.
DATE REVISED: 
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 6.
TITLE: Thermal Design Databook

 7.
DESCRIPTION/USE:  To provide documentation of the Active Thermal Control System (ATCS), Passive Thermal Control System (PTCS), Propulsion System, and Thermal Protection System (TPS) in the areas of design, and analysis.  

 8.
OPR:  ED25
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  Duplicate submittals are not required.

14.
INTERRELATIONSHIP:  DRD’s 1032SE-088, OSP Program Specifications; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics; 1032SE-056, Natural Environment Data Book; 1032SE-048, Mass Properties Report; 1032SE-070, Requirements Analysis Documentation; 10323SE-050, System Error Budget; 1032SE-038, Electrical Power and Energy Management Report
15.
DATA PREPARATION INFORMATION:  

15.1 
SCOPE:  The Thermal Design Databook describes the implementation of and traceability to the thermal requirements, design environments, thermal interfaces, and system architecture with respect to thermal control systems, thermal protection systems, and the propulsion system. This document shall provide information necessary to understand the analyses that were performed during design and development of these systems.

15.2
APPLICABLE DOCUMENTS: None

15.3
CONTENTS:  The Thermal Design Databook provides implementation of and traceability to the thermal requirements, system design resulting from these requirements, and thermal analysis data that supports the design of the thermal control system (active/passive), the thermal protection system, and the propulsion system. Thermal data provided includes temperature and performance predictions for major components, bondline temperature evaluations, heater power requirements, and descriptions of thermal control hardware, e.g. insulations, isolators, pumps, turbomachinary, tanks, coldplates, heaters, thermostats, heat pipes, coatings, collimators, pumped coolant loops, radiators, etc.  The Thermal Databook shall include the following information:

a.
Thermal requirements for each system (material/component limits, safety requirements, interface requirements, operating requirements, etc.).


b.
Thermal design environments and interfaces for each system along with applicable source references.


c.
Thermal design approach and hardware descriptions for each system.

DRD Continuation Sheet

TITLE:
Thermal Design Databook
DRD NO.: 1032DE-030
DATA TYPE:  3
PAGE:  2/2

15.3
DATA PREPARATION INFORMATION (CONTINUED):

d.
Thermal analyses, boundary conditions, assumptions, fluid/material properties as a function of temperature/pressure (such as thermal conductivity, specific heat, density, thermophysical properties, optical properties, etc.), along with models and model descriptions for propulsion-related analyses and thermal protection systems. The thermal control system models used to perform these analyses (component level, system level, and integrated level) are to be delivered in electronic format.


e.
The documented analyses and models shall also describe how each analytical model has been (or will be) correlated to empirical data.  

NOTE: Models that were used for propulsion thermal design/analysis and thermal protection system design/analysis shall be sufficiently described as an aid to independent thermal analysis in the future. Model descriptions should have significant information required to build a thermal model of the component and/or subsystem. 

15.4
FORMAT:  Contractor format is acceptable for the Thermal Design Databook. Thermal control system model formats shall be compatible with either SINDA, SINDAG, SINDA85, or Thermal Desktop (for thermal math models) and TRASYS II or RadCAD/Thermal Desktop (for geometric math models).

15.5     MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-031
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  Fracture Control Plan

 7.
DESCRIPTION/USE:  To provide a plan for contractor compliance with requirements for fracture control.

 8.
OPR:  ED22
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  The following documents may be used as reference documents:


MIL-HDBK-17 

Composite Materials Handbook


SSP30558
Fracture Control Requirements for Space Station
14.
INTERRELATIONSHIP:  DRD 1032MP-013, Nondestructive Test Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Fracture Control Plan defines elements of the fracture control program.

15.2
APPLICABLE DOCUMENTS

MSFC-HDBK-1453
Fracture Control Program Requirements


MSFC-STD-1249
Nondestructive Evaluation Guidelines and Requirements for Fracture Control

15.3
CONTENTS:  The Fracture Control Plan shall define the elements of the fracture control program and the responsibilities for managing them.  The requirements for the Fracture Control Plan are defined in MSFC-HDBK-1453, and MSFC-STD-1249.

15.4
FORMAT:  Contractor format is acceptable. 

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-032
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  Fracture Control Reports

 7.
DESCRIPTION/USE:  To demonstrate that the hardware meets the fracture control requirements to support verification activities.

 8.
OPR:  ED22
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The following documents may be used as reference documents:


MIL-HDBK-17 

Composite Materials Handbook


SSP30558
Fracture Control Requirements for Space Station
14.
INTERRELATIONSHIP: RD’s 1032MP-013, Nondestructive Test Plan; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics; and 1032MP-011, Materials and Processes Identification and Usage List (MIUL)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Fracture Control Reports provide data to confirm that hardware meets fracture control requirements in support of verification activities.

15.2
APPLICABLE DOCUMENTS

MSFC-HDBK-1453
Fracture Control Program Requirements


MSFC-STD-1249
Nondestructive Evaluation Guidelines and Requirements for Fracture Control
15.3
CONTENTS:  The Fracture Control Reports shall be prepared in accordance with MSFC-HDBK-1453, and MSFC-STD-1249 and describe the fracture control analyses results that demonstrate that the fracture control requirements are met.  The report shall include a list of parts and their disposition for fracture control and include the following for each fracture-sensitive part.


a.
Diagrams and sketches that show where and how the part is used in subassemblies and assemblies and describe the part function.


b.
Report of fracture control analytical and nondestructive evaluation (NDE) results for the assembly and subassembly.  This report shall include:



1.
Part name.



2.
Part number.



3.
Idealized dimensions used in fracture analyses or tests.



4.
Material (generic name) and condition keyed to items listed in item 15.3.e.



5.
Assumed flaw dimensions and geometric model.  For nonfracture critical parts, the classification of the part as low mass, contained/restrained, or fail-safe shall be given.



6.
Type of NDE performed.

DRD Continuation Sheet

TITLE:
Fracture Control Reports
DRD NO.:  1032DE-032
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):


7.
Lifetime corresponding to flaw size given in 15.3.b.5.  For contained/restrained or fail-safe parts, lifetime is the life remaining in that respective condition.



8.
Maximum stress at the flaw location.  For contained/restrained or fail-safe parts, this stress is the maximum stress in that respective condition.



9.
Ultimate calculated safety factor corresponding to item 15.3.b.8.



10.
Key references to a location on the part where the flaw is assumed to be located.  Keys refer to location on diagrams described in item 15.3.c.


c.
Keyed diagrams and sketches that show flaw locations and part dimensions.


d.
Representative fracture control analyses for fracture sensitive parts itemized in item 15.3.c. (All fracture control analyses shall be available upon request.)


e.
Material properties used in the fracture control analyses.


f.
Analyses load spectra for each fracture sensitive part.*


g.
List of the accumulated loads for fracture critical parts.*


h.
Results of flaw screening (NDE and proof testing).*


i.
Results of damage tolerant testing of fracture critical parts.*


j.
Rationale for acceptance of any detected flaws.*


*
May reference hardware related documents or other available documents serving as data requirements.

15.4
FORMAT:  Contractor format is acceptable.  Reports shall be available in an electronic database.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-035
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE:  As-Designed EEE Parts List

 7.
DESCRIPTION/USE:  To provide a summary of as-designed electrical, electronic, and electromechanical (EEE) parts usage with "where-used" and qualification information of designs released for production.

 8.
OPR:  ED16
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The As-Designed EEE Parts List identifies electrical, electronic, and electromechanical parts used in contractor, subcontractor, and supplier equipment designs.

15.2
APPLICABLE DOCUMENTS

MSFC-STD-3012
EEE Parts Management and Control for MSFC Space Flight Hardware
15.3
CONTENTS:  The As-Designed EEE Parts List shall use MSFC-STD-3012 and include the following for each EEE part number used:


a.
Deliverable end item or equipment identification (part number).


b.
EEE part type.


c.
EEE part number.


d.
EEE part specification.


e.
Generic EEE part number.


f.
EEE part qualification method and status.


g.
Nonstandard EEE part approval status.


h.
Identification of EEE part manufacturer [QML, QPL, name, or CAGE code (preferred)].


i.
Quantity of EEE part used in equipment (estimated).


j.
Indication that item is a change from the previous submission.

15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032DE-036
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Crew Survival Design Engineering Data

 7.
DESCRIPTION/USE: To provide a summation of the contractor’s subsystem data, analysis and selections developed of the subsystem design.  Supports Statement of Work sections for Crew Survival within Systems Engineering and Integration (3.2) and Spacecraft (Test and Production Vehicle) (3.14)

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: This DRD supports Statement of Work sections for Crew Survival within Systems Engineering and Integration (3.2) and Spacecraft (Test and Production Vehicle) (3.14).

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Crew Survival Design Data Package, as a minimum, provides the subsystem functional decomposition, schematic layouts and drawings, system definition, natural and induced environments, interfaces, FDIR, catastrophic failure detection and abort/escape initiation processes and interfaces, mass and volume properties, power and thermal profiles, critical items, consumables, maintainability strategy, diagnostic strategy, data bandwidths, labeling strategy, and deliverable end item or equipment identification (part number).

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Crew Survival Design Engineering Data shall use as a guide and include the following:

a.
Requirements derivation and allocation to lower level specs (report from DRD 1032SE-070).

b.
Subsystem functional decomposition.

c.
Design Trade Study Results.

d.
Schematic layouts and drawings.

e.
System definition.


f.
Natural and induced environments.

g.
Interfaces.

h.
FDIR.

i.
Catastrophic failure detection and abort/escape initiation.

j.
Mass and volume properties.

k.
Power and thermal profiles.

l.
Consumables.

m.
Durability and maintainability strategy.

n.
Diagnostic and prognostic strategies.

o.
Safety and Mission Assurance including PRA.


p.
Failure Response Procedures.

DRD Continuation Sheet

TITLE:
Crew Survival Design Engineering Data
DRD NO.: 1032DE-036
DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
q.
Data bandwidths.

r.
Deliverable end item or equipment identification (part number).

s.
Indication that item is a change from the previous submission.

t.
Concerns and issues to be resolved.

u.
Risks and mitigations.

v.
Sustaining Engineering.

w.
Human Factors.

x.
Reliability and Quality Assurance.


y.
Integrated Performance.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.: 1032 
ISSUE:  BASIC
2.
DRD NO.: 1032DE-037
 3.
DATA TYPE:  2
4.
DATE REVISED:  


5.
PAGE:  1/2

 6.
TITLE:  Flight Design Handbook 

 7.
DESCRIPTION/USE:  To define the content of each flight design product, provide documented procedures required for each flight design product, and provide consistent product standards.

8.
OPR: OSP/JSC

9.  DM: OSP
 10.
DISTRIBUTION:  Per Contracting Officer's letter

 11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  DRD 1032OP-058, Systems Consumables Product Handbook; and 1032SE-090, Tailored Eastern/Western Range Safety Requirements Documents
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Flight Design Handbook consists of a Product Glossary, identifying each flight design product and its brief description; a Critical Product list, identifying flight critical flight design products; and the complete set of flight design procedures that collectively generate the OSP System flight design products.  

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The Flight Design Handbook shall include:


a.
Flight design Product Glossary, including a brief accurate description of each OSP System flight design product.


b.
Critical Product list, which lists the subset of flight design products that are flight critical (ie, a product error would cause loss of crew; loss of vehicle; loss of mission; range safety constraint violation; flight safety violation; result in extensive rework to external areas such as launch & mission control centers, training & flight simulators, and flight software).


c.
Fight design procedures.  Each flight design procedure contains sufficient information to describe the process exercised when generating and delivering one or more flight design products.  Each procedure shall contain:


1.
Technical description of the product.


2.
List of product customers and required delivery dates/events.


3.
Limitations on usage of the procedure. 


4.
Input data and their source.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

5.
Procedural steps for product generation, peer review, and quality assurance review. 



6.
Product outputs and distribution.



7.
Flow diagram tracing inputs, through production, to delivery of product. 



8.
Additional technical information useful to product developers, peer reviewers and quality assurance reviewers. 


d.
The set of flight design procedures shall encompass all flight design products in the functional areas of:  ascent, abort, orbit (including rendezvous and proximity operations), descent, entry and handling, navigation (ground and onboard), consumables, mass properties, flight integration, and post-flight trajectory reconstruction.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032DE-038
 3.
DATA TYPE: 3
4.
DATE REVISED:  
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 6.
TITLE: Aerodynamic and Aerothermal Environment Databook

 7.
DESCRIPTION/USE: To provide documentation of the experimental and computational tools, techniques and processes used in the area of aerodynamic and aerothermal environment database development.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD 1032SE-056, Natural Environment Data Book 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Aerodynamic and Aerothermal Environment Databook will provide information necessary to understand the experimental/computational tools, techniques and methodologies used to develop aerodynamic and aerothermal environments during design and development of the spacecraft.  The main focus of this document is to ensure the traceability and validity of experimental/computational data used as inputs for other disciplines such as guidance, navigation and control, structures, mechanisms, propulsion and thermal protection system.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Aerodynamic and Aerothermal Environment Databook provides the traceability of experimental/computational data over the entire spacecraft flight envelope including ascent, descent and abort/escape scenarios and includes subsonic to hypersonic flight regimes.  The Databook shall include a brief description of the methodology used to develop the aerodynamic and aeroheating database including:


a.
Experimental test plan describing facilities, test conditions, model descriptions, and instrumentation.


b.
Computational test plan describing CFD codes and any engineering tools used.


c.
Electronic files detailing solid model geometries and computational grids used.


d.
Assumptions and extrapolations used to incorporate experimental/computational data into database.


e.
Methodologies for determining uncertainty levels of data.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032DE-039
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Mechanisms Analysis Data

 7.
DESCRIPTION/USE: To provide component and system Mechanisms Analysis Reports, analysis, and models, for mechanical performance and life used for development of the flight article.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following document may be used as a reference document:


OSP-PLAN-051 

Margin Management Plan Guidelines
14.
INTERRELATIONSHIP: DRD 1032RM-016, Limited Life Items List; DRD 1032SE-042, Margins Management Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Mechanisms Analysis Reports and associated analysis and models provide a mechanism performance analysis and a mechanism analysis database of mechanisms.  Operational and wear life analyses in appropriate environments are documented to demonstrate that performance, environmental, force/torque margin, and wear life requirements have been met.  Preliminary analyses shall ensure the mechanism performance of mechanical assemblies through their design lives and the credibility of performance and weight calculations.  Analyses provided shall substantiate the mechanism performance and mechanical wear life of the assemblies.  Analyses provided in support of certification shall fully substantiate the mechanism performance and mechanism wear life of each mechanism in its final design configuration.  Analyses provided in support of flight hardware shall be updated for the "as-built" configuration.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The mechanism analysis report shall document the mechanism performance and wear life of mechanical components and assemblies in appropriate environments. 


a.
A mechanism analysis database shall be provided for flight hardware.  These analyses shall include the performance requirements in worst-case conditions.  


b.
A mechanism analyses report shall identify:

1.
Geometric description of each component

2.
Drawing or part number

3.
All applied loads

4.
Assumptions of the analyses

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

A summary of calculated force/torque margins and life margins consistent with the Margins Management Plan DRD SE-042 shall be provided.  The report shall document compliance with established “design for minimum risk” requirements.  An automated analysis procedure shall be established to calculate margins for all components and assemblies. When loads from a new load cycle are provided, they shall be used to automatically determine new margins.  Effects of design changes shall be incorporated into this procedure so that margins for the "as-built" configuration may be accurately calculated.


When computer analyses, including multibody dynamic analyses, are used, deliverable information shall include a description of the analyses with applicable geometry, dimensions, loads, other boundary conditions, annotated input data file(s), plots of model geometry, and results.  This information shall be sufficient to recreate the analysis if necessary.

15.4
FORMAT: Contractor format of the analysis and the Mechanism Analysis Report is acceptable.  Analysis models shall be delivered in the native format of DADS, ADAMS, or Pro/MECHANICA.  Alternate formats may be acceptable with permission.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032DE-040
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Mechanism Performance Assessment Plan

 7.
DESCRIPTION/USE: To enable the Government to ensure compliance with requirements for mechanism analyses, tests, and mechanism assessment, including functional performance, vibration, acoustic, and/or modal endurance, thermal/vacuum performance, and life assessments of mechanisms.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.

INTERRELATIONSHIP: DRD’s  1032OP-058, Systems Consumables Product Handbook; and 1032OP-059, Systems Data Management Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Mechanisms Performance Assessment Plan describes contractor compliance with requirements for mechanical and vibrational analyses, tests, and mechanism assessment, including vibration, acoustic, and modal performance, thermal/vacuum performance, and mechanical wear/life assessments of mechanisms.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Mechanisms Performance Assessment Plan shall describe how the contractor intends to comply with mechanism assessment requirements.  The plan shall identify the organization responsible for the mechanism analyses, tests, and assessment tasks; define satisfactory results; and include a schedule for completion.  The plan shall distinguish between flight and development hardware, identify components that require design verification tests and proof tests, specify appropriate test levels and environments, and state the means of correlating test data with analyses.

15.4
FORMAT: Contractor format is acceptable.  

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-045
 3.
DATA TYPE: 3
4.
DATE REVISED:  
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 6.
TITLE: Propulsion System Analyses, Models, and Reports

 7.
DESCRIPTION/USE:  To provide performance predictions of the Spacecraft and Crew Escape and Abort Propulsion Systems and to substantiate the rationale for the design of the Propulsion Systems.

 8.
OPR: TD52
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  Duplicate submissions are not required.

14.
INTERRELATIONSHIP:  DRD’s 1032SE-056, Natural Environment Data Book; 1032DE-030, Thermal Design Databook; 1032SE-048, Mass Properties Report; 1032SE-088, OSP Program Specifications; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics; 1032SE-050, System Error Budget; 1032SE-038, Electrical Power and Energy Management Report; and 1032SE-045, Radio Frequency Communication System Analysis and Studies
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Propulsion System Analyses and Models cover the design and performance of the Spacecraft Propulsion System and the Crew Escape and Abort Propulsion System.

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: The Propulsion System Analyses and Models document shall contain analyses and analytical models to predict the performance of the Propulsion Systems for translation, attitude control, and crew escape of the OSP Spacecraft.  Reports shall document trade studies or research supporting component selections and system architecture decisions.  The documentation submitted for each analysis and model shall identify and substantiate the analysis inputs, assumptions, methodology, results, and conclusions. The documented analyses and models shall also describe how each analytical model has been (or will be) correlated to empirical data.  Analyses shall document consideration of Propulsion System performance uncertainties, RCS operation and duty cycle, Propulsion System engine and thruster alignment uncertainties, and flight dispersions.  Nominal and contingency performance shall be described.  The analyses and reports shall encompass the following items:


a.
Propellant and pressurant budgets.


b.
Design reference mission compliance analysis, including propellant inventory versus time over the entire range of mission scenarios.


c.
Propulsion design approach and hardware descriptions for each system.


d.
Line and component sizing analyses, including all propulsion system functions (e.g. translation, control, pressurization, loading, venting, dumping, overpressure protection, etc.)


e.
Pressurization system analysis (sizing, control algorithm, pressure drop analysis, steady state and transient models).


f.
Orbital Maneuvering System (OMS) start, shutdown, and restart transient analyses.


g.
Reaction Control System (RCS) start, shutdown, steady state, and pulse mode analyses.

DRD Continuation Sheet
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15.3
DATA PREPARATION INFORMATION (CONTINUED):

h.
Crew Escape System (CES) start, shutdown, and steady state analyses.


i.
Pressurant loading analysis (including analysis of temperature transients).


j.
Propellant quantity gauging analysis (including total uncertainty analysis).


l.
Priming and water hammer analyses (including manifold priming, adiabatic compression detonation susceptibility, thruster firings, isolation valve actuations, etc.)


m.
Analyses of propellant orientation and acquisition over the range of expected acceleration environments and propellant levels.  (Note:  The use of positive expulsion tanks may reduce the scope of this analysis.)


n.
Engine and thruster acceptability analyses, addressing thruster thermal cycles, valve cycles, thermal soak-back, bubble ingestion, and thermal acceptability.


o.
Analyses demonstrating compliance of Propulsion System pressure and transients with maximum operating pressure requirements.


p.
Filtration capacity and filter sizing analyses.


q.
Plume impingement and plume heating analysis.


r.
Propellant dump analysis addressing pressure drops, flow rates, thermodynamics, timelines, etc.


s.
Characterization of system operation in terms of minimum, nominal, and maximum pressures for key components in the propulsion system.


t.
Assessment of adequacy of thermal control for the propulsion system, including hot and cold cases.


u.
Analysis to substantiate propellant loading and unloading processes and ground servicing equipment design requirements (e.g. flow rates, pressure drops, etc.).


v.
Analyses to quantify the leak detection capability and methodology for the pressurant and propellant systems, and OMS, RCS, and CES engines/motors.


w.
Reports providing detailed documentation of Propulsion System trade studies and rationale for subsystem architecture decisions.  Trade study reports shall delineate rationale for candidate options (included or excluded), selection criteria, trade methodology, evaluation results, and recommendation rationale.


x.
Reports covering any special topics required to establish Propulsion System design feasibility (e.g., filtration capacity versus self-generating contamination loads, component life, etc.).

15.4
FORMAT:  Contractor format is acceptable. 

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032DE-046
 3.
DATA TYPE:  3 
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 6.
TITLE:  As-Built EEE Parts List

 7.
DESCRIPTION/USE:  To provide the traceability record for the electrical, electronic, and electromechanical (EEE) parts installed in delivered equipment.

 8.
OPR:  ED16
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The As-Built EEE Parts List identifies actual electrical, electronic and electromechanical parts used in the assembly of contractor, subcontractor, and supplier equipment.

15.2
APPLICABLE DOCUMENTS

MSFC-STD-3012
EEE Parts Management and Control for MSFC Space Flight Hardware
15.3
CONTENTS:  The As-Built EEE Parts List shall use MSFC-STD-3012 and include the following for each part:


a.
Delivered end item or equipment identification (part number and serial number).


b.
EEE part’s next higher assembly identification (part number and serial number).


c.
EEE part type.


d.
EEE part number.


e.
Generic EEE part number.


f.
EEE part’s circuit locating reference designation.


g.
EEE part manufacturer’s identification [Commercial and Government Entity (CAGE) code or equivalent].


h.
EEE part’s lot identification (Lot Date Code or equivalent).


i.
EEE part’s serial number, if applicable.


j.
Identification that an item has been changed from a previous submission.

15.4
FORMAT:  Contractor format is acceptable. 

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032DE-047
 3.
DATA TYPE: 2
4.
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 6.
TITLE: Crew Systems Management Plan



1. Flight Crew Equipment (FCE) Management Plan



2. Crew Health Care System (CHeCS) Management Plan

 7.
DESCRIPTION/USE: To describe the contractor’s method of accomplishing the crew system management plan to ensure that crew equipment requirements will be met, selected, procured, fit-checked, and any discrepancies resolved prior to flight.  This plan includes a Flight Crew Equipment (FCE) Management Plan and a Crew Health Care System (CHeCS) Management Plan.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:

NASA-STD-3000 

Man Systems Integration Standards (MSIS)

JSC 26882 

Space Flight Health Requirements Document
14.
INTERRELATIONSHIP: DRD’s 1032HE-001, Human Engineering Plan; 1032OP-032, Ground Turnaround Assessment Plan; 1032HE-003, Human Engineering Design Approach – Operator; 1032LS-012, Integrated Logistics Support Plan (ILSP); 1032OP-027, Ground Processing Systems Plan; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Crew Systems Management Plan includes Flight Crew Equipment (FCE) Management Plan and Crew Health Care System (CHeCS) Management Plan.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The plan shall include the following components:


a. 
Flight Crew Equipment (FCE) Management Plan shall address the management, protection, tracking, and storage of crew equipment.  The plan shall address the following areas:

1.
Deliverable Schedule Template. Launch and entry suits and other crew-worn equipment; including schedules for delivery of crew clothing and other crew preference items.

2.
Procedures.  Identify processing for stowed equipment, installed equipment, including fit checks.

3.
Plans.  Flight-specific stowage.

4.
Major program schedule milestones requiring FCE support (e.g., Crew Equipment Interface Test (CEIT), Terminal Countdown Demonstration Test (TCDT), and Bench Reviews).

5.
Flight Crew Equipment List.  List each piece of equipment with a maintainer interface, and include a brief statement for the purpose of each item; also include the type of maintenance required on each piece of equipment (e.g., trouble shoot, remove, inspect, test, repair).
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15.
DATA PREPARATION INFORMATION (CONTINUED):
6.
Facilities. Identify facilities to be used for processing and maintaining the equipment.  List each process utilized in the identified facilities that involve a human interface and provide a brief statement on the purpose of the human interface.
7.
Flight Crew Equipment Specification and drawing list.  Provide list of specifications and drawings at the time of document preparation.  


b.
Crew Health Care System (CHeCS) Management Plan:

1.
Deliverable Schedule Template. Launch, entry, post-landing, emergency equipment, supplies, survival gear and other crew-restraint equipment delivery schedules; including schedules for delivery of medical kits and other crew preference items.

2.
Procedures.  Identify processing for stowed equipment, installed equipment, including fit checks.

3.
Plans.  Flight-specific stowage.

4.
Major program schedule milestones requiring CHeCS support (e.g., Crew Equipment Interface Test (CEIT), Terminal Countdown Demonstration Test (TCDT), and Bench Reviews).

5.
CHeCS Equipment List.  List each piece of equipment with a maintainer interface, and include a brief statement for the purpose of each item; also include the type of maintenance required on each piece of equipment (e.g., trouble shoot, remove, inspect, test, repair).

6.
Facilities. Identify facilities to be used for processing and maintaining the equipment.  List each process utilized in the identified facilities that involve a human interface and provide a brief statement on the purpose of the human interface.
7.
CHeCS Equipment Specification and drawing list.  Provide list of specifications and drawings at the time of document preparation.  

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Environmental Control and Life Support  (ECLS) Design Document

 7.
DESCRIPTION/USE: To provide a summation and targeted details of the contractor’s ECLS data, analysis and selections developed for the subsystem design.

 8.
OPR:  FD21/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Information provided in other DRD’s is anticipated to be used in the preparation of data items in response to this DRD.  This information may be included by reference in this data item. *ECLS functions include providing breathable air, temperature/pressure/humidity control, fire detection/suppression., waste management, potable and hygiene water, food, and contamination control (microbial and particulates). These documents may be used as reference documents:



NASA-STD-6001
Flammability, Odor, Off-gassing and Compatibility Requirements and Test Procedures for Materials in Environments that Support Combustion

SSP 30262:103
ISS Program Smoke Detection Assembly Standard ICD

SSP 50005
ISS Flight Crew Integration Standard
14.
INTERRELATIONSHIP: DRD’s 1032SE-056, Natural Environment Data Book; 1032DE-030, Thermal Design Databook; 1032SE-048, Mass Properties Report; 1032SE-088, OSP Program Specifications; 1032SE-070, Requirements Analysis Documentation; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics; 1032SE-050, System Error Budget; 1032SE-038, Electrical Power and Energy Management Report; 1032SE-045, Radio Frequency Communication System Analysis and Studies; 1032CM-016, Product Definition Data and Associated Lists; 1032SE-086, System and Segment Design Definition Document
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The ECLS Data Package, as a minimum, provides the operational scenario, subsystem functional decomposition, schematic layouts and drawings, system definition, natural and induced environments, interfaces, Fault Detection Isolation, and Recovery (FDIR), mass and volume properties, power and thermal profiles, critical items, consumables, maintainability strategy, diagnostic strategy, data bandwidths, labeling strategy, and deliverable end item or equipment identification (part number).

15.2
APPLICABLE DOCUMENTS:

JSC 20584
Spacecraft Maximum Allowable for Airborne Contaminants
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The ECLS Data Package shall include the following:

a.
Assumptions and Groundrules.


1.
Natural and induced environments.


2.
Mass and volume properties.


3.
Power and thermal profiles.

b.
ECLS Functional decomposition.*

c.
ECLS system requirements analysis.


1.
Analysis to show the system meets the ECLS requirements.** 

(a)
Functional requirements.

(b)
Performance requirements.

(c)
Interface requirements.


2.
Derived requirements on other systems: Analysis that yields the requirements.

d.
Schematic layouts and drawings.

e.
System definition.

f.
Detailed design description.

1.
Hardware Element Descriptions.

2.
Hardware Math Models.

3.
ECLS error sources.

4.
Failure modes and redundancy operations.

5.
Operational Scenarios & Modes.

6.
Spacecraft failure modes accommodated by ECLS.

g.
Interfaces.

1.
Hardware Interfaces including electrical interfaces.

2.
Software Interfaces.

3.
Human Interfaces.

4.
Crew Escape Systems Interfaces.

5.
External Interfaces (i.e. ISS).

h.
FDIR.

i.
Consumables list.

j.
Maintainability strategy (to include a plan and associated analyses for maintaining potable water storage during long stay times for CRV).**

k.
Diagnostic strategy.

l.
Data bandwidths; Telemetry.

m.
Indication that item is a change from the previous submission.

n.
An analysis of air mixing within the crew cabin.** 

o.
An analysis of CO2 and humidity removal rates vs. air flow rate.** 

p.
CO oxidization canister sizing analysis and design.** 

q.
Odor and contaminant removal rate and sizing analysis and design.**

r.
A description of the ppO2 control logic.

s.
Initialization procedures and parameters.

1.
Day of launch parameters.

t.
ECLS trade studies.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
u.
ECLS performance analysis.

1.
ECLS margin analysis.

2.
ECLS operational envelope (limitations on any aspect of spacecraft flight).

v.
Other Analyses.

1.
Separation analysis (nominal and abort-induced separations).


a.
Locations of all separation system components, which exert forces on the LV and/or OSP.


b.
Force vs. stroke profiles for all actuators and connectors.


c.
Description of any impulsive forces exerted by the separation system (e.g. clamband release forces).

2.
Abort analysis.

3.
Failure analysis (reacting to spacecraft failures).

w.
References.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Electrical, Electronic, and Electromechanical Parts Application Analysis

 7.
DESCRIPTION/USE:  To provide a report of sufficient analysis to verify electrical, electronic, and electromechanical (EEE) parts are used within the derating guidelines and not over stressed in worse case environments, operating conditions, and duty cycles.  These data are part of and required prerequisite to flight hardware design reviews and must be available for parts problems analyses.

 8.
OPR:  ED16
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  Duplicate submissions are not required.

14.
INTERRELATIONSHIP:  DRD 1032OP-058, Systems Consumables Product Handbook
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The EEE Parts Application Analysis report documents the analyses to verify appropriate derating and stress considerations of electrical, electronic, and electromechanical parts in design applications.

15.2
APPLICABLE DOCUMENTS

MSFC-STD-3012
EEE Parts Management and Control for MSFC Space Flight Hardware
15.3
CONTENTS:  The EEE Parts Application Analysis report shall use MSFC-STD-3012 and document the results of EEE parts application and stress analysis reviews, including documentation below, as follows:


a.
Determination of electrical, environmental, and upper/lower thermal stress experienced by parts in their equipment application and verification of compliance with derating requirements.  These shall include:



1.
Environmental and electrical stress levels applied to the parts.



2.
Applicable manufacturer's environmental and electrical stress ratings.



3.
Calculation of derating factors for each circuit element by reference designator.


b.
Consideration of functional adequacy and possible sensitivity of parts to specific applications.


c.
Complete set of electrical schematic diagrams.

15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Subsystem Data Book

7. DESCRIPTION/USE:  To provide a summation of the contractor’s subsystem data, analysis and selections developed of the subsystem design.

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  To be used if a subsystem data book has not been defined for a subsystem.

14.
INTERRELATIONSHIP:  DRD’s 1032SE-056, Natural Environment Data Book; 1032DE-030, Thermal Design Databook; 1032SE-048, Mass Properties Report; 1032SE-088, OSP Program Specifications; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics; 1032SE-050, System Error Budget; 1032SE-038, Electrical Power and Energy Management Report; and 1032SE-045, Radio Frequency Communication System Analysis and Studies
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Subsystem Databook, as a minimum, provides the subsystem functional decomposition, schematic layouts and drawings, system definition, natural and induced environments, interfaces, FDIR, mass and volume properties, power and thermal profiles, critical items, consumables, maintainability strategy, diagnostic strategy, data bandwidths, labeling strategy, and deliverable end item or equipment identification (part number).

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Subsystem Databook shall include the following:


a.
Subsystem functional decomposition.


b.
Schematic layouts and drawings.


c.
System definition.


d.
Natural and induced environments.


e.
Interfaces.


f.
FDIR.


g.
Mass and volume properties.


h.
Power and thermal profiles.


i.
Consumables.


j.
Maintainability strategy.


k.
Diagnostic strategy.


l.
Data bandwidths.


m.
Deliverable end item or equipment identification (part number).


n.
Indication that item is a change from the previous submission.

15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032HE-001
 3.
DATA TYPE:  1
4.
DATE REVISED:  
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PAGE:  1/4

 6.
TITLE:  Human Engineering Plan

 7.
DESCRIPTION/USE:  To describe the contractor’s entire human engineering program, identify its elements, and explain how the elements will be managed.  This document is used by NASA as the principal basis for approval of the contractor’s program and as one basis for review of the contractor’s progress.

 8.
OPR:  OSP/JSC
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
13.
REMARKS:   Updates shall include changes to tailoring of NASA-STD-3000 and Mil-Std-1472 with rationale.    The following documents may be used as reference documents:  

MIL-STD-1472 

Department of Defense Design Criteria Standard, Human Engineering
MIL-HDBK-46855A
Department of Defense Handbook, Human Engineering Program Process  and Procedures

NASA-STD-3000

Man Systems Integration Standards (MSIS)
JSC 26882 

Space Flight Health Requirements Document
NASA/TM-2003-210785 
Guidelines and Capabilities for Designing Human Missions
JSSG 2010 

Joint Services Specification Guide–Crew Systems & associated Handbooks 1 to 14  
MIL-HDBK-1908B 
Definition of Human Factors Terms 
OSP-PLAN-022  

OSP Program Human Rating Plan (HRP)
OSP-PLAN-009

OSP Program Risk Management Plan 

SSP 50007

Space Station Inventory Management System Label Specification
SSP 50254

ISS Operations Nomenclature

AGARD(N90-20054 13-03)
Implications for advanced technologies for air and spacecraft escape; Development of Acceleration Exposure Limits for Advanced Escape Systems, James Brinkley
KBM-PL-1.1
Medical Operations Support Implementation Plan (MOSIP), KSC 
JSC 13956
Medical Operations Requirements Document for Shuttle Missions

JSC 16299
Medical Operations Support Implementation Plan - White Sands
JSC 18288
Medical Operations Support Implementation Plan – Dryden
JSC 22538
Health Stabilization Program for the Space Shuttle Program
JSC 22944
Medical Operations Support Implementation Plan - Ben Guerir
JSC 22945
Medical Operations Support Implementation Plan – Moron
JSC 22946
Medical Operations Support Implementation Plan – Zaragoza
JSC 22947
Medical Operations Support Implementation Plan – Banjul
JSC 27404
U.S./Russian Program Emergency Medical System (EMS) Plan
JSC 28262
International Space Station Emergency Medical System (ISS EMS) Plan

JSC 28607 Rev A
CRV Displays and Controls Requirements
JSC 48522
International Space Station Medical Checklist
DRD Continuation Sheet

TITLE:
Human Engineering Plan
DRD NO.:  1032HE-001

DATA TYPE:  1
PAGE:  2/4

13.
REMARKS  (CONTINUED):
JSCMD 1382.5
Maintaining the Privacy of Biomedical Research Data
NASA TM 104753
Issues on Human Acceleration Tolerance After Long-duration Space Flights.

NASA/TM-2001-210198
Hamilton et al, Considerations for Medical Transport from Space Station via ACRV  

SSP 50005 Rev C
International Space Station Flight Crew Integration Standard
SSP 50260
SS Medical Operations Requirements Document 

SSP 50470
Crew Health Care System (CHeCS) Government Furnished Equipment (GFE) Hardware Specification
SSP 50480
ISS Joint Medical Operations Implementation Plan
No number

Privacy Act 1974 and pertinent Federal Regulations.  

14.
INTERRELATIONSHIP:  DRDs 1032OP-031, Ground Operations Training Plan; 1032DE-047, Crew Systems Management Plan; 1032SE-071, OSP Crew Compartment Configuration Drawing; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-003, Human Engineering Design Approach – Operator; 1032HE-005, Human Engineering Task Analysis ; 1032OP-053, Onboard Displays and Crew Interface Design
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Human Engineering Plan defines the contractor’s plan for Human Engineering including processes and roles and responsibilities.  The Human Engineering Plan includes the tasks to be performed, human engineering milestones, level of effort, methods to be used, design concepts to be utilized, and test and evaluation program, in terms of an integrated effort within the total project.  The Human Engineering Plan includes the following documents tailored for the OSP:  NASA-STD-3000 and MIL-STD-1472.   

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Human Engineering Plan shall have the following sections:  




a.
Table of Contents, list of illustrations and introduction.  


b.
 Tailoring.  This section proposes tailoring of MIL-HDBK-46855 as specifically applicable to this contract, additional to any tailoring already accomplished during the procurement effort.  Tailoring based on industry standards is encouraged; this proposed tailoring of MIL-HDBK-46855 should identify specific provisions by paragraph, the rationale for tailoring, and the effects of tailoring on the human engineering program.  If no tailoring of MIL-HDBK-46855 is proposed this should be stated.  

Also include proposed tailoring of NASA-STD-3000 and Mil-Std-1472,.  This proposed tailoring of NASA-STD-3000 and Mil-Std-1472 shall identify specific provisions by paragraph, the rationale for tailoring including references, verification procedures and criteria, and the effects of tailoring on the human engineering program.  Upon approval from the OSP Program, the tailored documents’ requirements will be included in the design of the OSP System for all crew displays, controls, interfaces, environments, systems, accommodations, and operations within the OSP spacecraft, from crew ingress through crew egress; for micro-gravity and zero-G human-systems interfaces including those required for on-orbit maintenance; and all flight human-system interfaces utilized during ground processing, maintenance, and operations including all pre-launch, launch, landing preparation, landing, and post-landing activities, facilities, tools, and equipment.  

DRD Continuation Sheet

TITLE:
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15.
DATA PREPARATION INFORMATION (CONTINUED):

c.
Organization.  This section identifies and describes the contractor’s primary organizational element responsible for complying with the human engineering requirements, its role and responsibility with respect to overall contract accomplishment.  The functions and internal structure of this organizational element are also defined.  In addition, fully explain the relationship of this element to other organizational elements responsible for areas impacted by human engineering, such as equipment and software design, safety, training, and test/evaluation.  This plan shall include a process by which the NASA ground and flight operations communities will participate in the evaluation of the human interfaces. 


d.
Human engineering in systems analysis.  This section identifies human engineering efforts in systems analysis and systems engineering.  Fully describe the human engineering role and responsibilities in performance of system mission analysis, determination of system functional requirements, allocation of system functional requirements to human/hardware/software, development of system functional flows, and performance of system effectiveness studies.  


e.
Human engineering in equipment and software detail design.  This section describes the human engineering effort in equipment design to show that the intended user population can perform each task for operation, maintenance, and servicing,of the system at acceptable levels of safety, efficiency, reliability, and accuracy – within known cost parameters.  Additionally, this section describes whether and how individual and group performance is affected by equipment configuration, the performance of other personnel, or both.  This section fully describes the human engineering role and responsibility in performance of studies, testing, mock-up evaluation, dynamic simulation, detail drawing reviews, and system design reviews.  This section details proposed testing and evaluations to demonstrate that the OSP personnel-system combination can accomplish the intended operation and maintenance function, and to develop and verify the equipment and system design from a human engineering perspective.  This section describes how the customer will have visibility and access to each proposed test plan and subsequent test report – with details including test purpose and objectives, test readiness review and institutional review board documentation, test design, test methods and controls, test participant selection and training, test equipment, data collection and analysis, test and decision criteria, test results, human performance errors, incompatibilities between human performance and equipment, safety hazards encountered, test conclusions and recommendations, and test reporting.  This section, addressing specific human engineering tests and evaluations for the purpose of developing the design, should not duplicate effort or content of other sections of this plan or other DRDs addressing integration of human engineering in tests and evaluations designed to verify requirements or accept deliverables.  


f.
Human engineering in the use of mockups and simulators.  This section describes the contractor’s intended use of mockups and simulators in support of comprehensive design activities across the entire mission profile under actual or high-fidelity simulated conditions as required by OSP-Plan-022 and following the guidance in MIL-HDBK-46855, as tailored.  This section will describe the need for each simulation or mockup, participation of NASA ground operations and flight crew personnel, scenarios to be used, and the interrelationships between these simulation activities and other human engineering efforts.  

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

g.
Human engineering in equipment procedure development.  This section describes the human engineering effort in equipment procedure development to ensure compliance with MIL-HDBK 46855, as tailored.  The section also includes the methods used by the contractor to insure that:  


1.
Operator and maintainer functions and tasks are allocated, organized, and sequenced for efficiency, safety, and reliability.  


2.
The results of the human engineering effort are reflected in operational, technical and training publications, and in training system design.  


h.
Derivation of personnel and training requirements.  This section describes how the contractor has selected operator and maintainer personnel requirements and training requirements that will meet the needs of the program.  The section describes the assumptions that have been made including the mission profile, duration, crew size, Ground Support Personnel (GSP) staffing, and the external environment.  


i.
Human engineering in test and evaluation.  This section describes human engineering test and evaluation as an integrated effort within the contractor’s total test and evaluation program.  The section contains specific information showing how and when the contractor will follow human engineering test and evaluation guidance in MIL-HDBK-46855, as tailored.  Design milestones should be identified for human engineering tests.  Major test and demonstration objectives should be identified along with test methods.  This section also identifies the human engineering personnel involved in test and evaluation, human engineering test, evaluations, and demonstrations in relationship to major project milestones.  


j.
Human systems engineering in medical mission, equipment, and operations.  This section identifies and describes the mission design, equipment design, and operations plan for crew health and survival for the medical mission for ill and injured crew members, as well as for the crew transfer mission for conditioned and deconditioned crew members.  


k.
Human engineering deliverable data products.  This section identifies and describes each human engineering deliverable data product specified in the contract, as well as deliverable data products specified in this Human Engineering Plan.  


l.
Deliverable schedule template.  For each task, identifies human engineering effort and equipment by WBS element. 

15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.  

DATA REQUIREMENTS DESCRIPTION (DRD)
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DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032HE-002
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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  6.
TITLE:  Human Engineering Design Approach – Maintainer (Ground and On-Orbit)

 7.
DESCRIPTION/USE:  To describe OSP unique equipment and facilities which interface with maintainers.  This document provides data to evaluate whether OSP unique equipment and facilities having an interface with maintainers meet human performance requirements and human engineering criteria.  

  8.
OPR:  OSP/JSC
9.DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
13.
REMARKS:  The following documents may be used as reference documents:

JSSG 2010 

Joint Services Specification Guide – Crew Systems & associated Handbooks 1 to 14 

MIL-STD-1472 

Department of Defense Design Criteria Standard, Human Engineering
MIL-HDBK-46855A
Department of Defense Handbook, Human Engineering Program Process

and Procedures

NASA-STD-3000 
Man Systems Integration Standards (MSIS)
JSC 26882 

Space Flight Health Requirements Document
NASA/TM-2003-210785 
Guidelines and Capabilities for Designing Human Missions
MIL-HDBK-1908B 
Definition of Human Factors Terms
SSP 50313 

Display and Graphical Commonality Standards (DGCS) 
OSP-PLAN-022  

OSP Program Human Rating Plan (HRP). 

14.
INTERRELATIONSHIP:  DRDs 1032HE-001, Human Engineering Plan; 1032HE-005, Human Engineering Task Analysis ; 1032OP-024, Ground Systems Hardware Maintenance Plan and Report, 1032OP-027, Ground Processing Systems Plan; 1032OP-044, Ground Facilities and Equipment Utilization Plan.

15.
DATA PREPARATION INFORMATION:  
15.1
SCOPE:  Describe the process and rationale for designing ground and flight maintainer interfaces for OSP unique systems.   Using reliability allocations, critical task analyses, and maintainer input, identify maintainer tasks with the highest expected frequency and/or criticality as part of the rationale supporting the layout, design, and installation of the equipment.  Reference or append the task analysis used in this effort.

15.2
APPLICABLE DOCUMENTS:  None

DRD Continuation Sheet
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(Ground and On-Orbit)

DATA TYPE:  2
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The document shall contain the following:

a.
Interface List.  List each maintainer interface in the OSP spacecraft element , and include a brief statement for the purpose (e.g., trouble shoot, remove, inspect, test, repair).  


b.
Facilities. Identify OSP unique facilities and equipment to be used for processing and maintaining the OSP spacecraft element.  List each OSP unique process utilized in the identified facilities that involve a human interface and provide a brief statement on the purpose of the human interface.  

c.
System equipment description.  Provide descriptions of equipment, emphasizing human engineering design features.  The following aspects of each maintained flight item must be described:

1.
Layout and arrangement.  Describe the location and layout of all system equipment requiring maintenance with emphasis on human engineering features.  Equipment located in areas accessed through doors, panels, openings, etc., should be indicated.  The location of each piece of equipment should be noted in terms of three-dimensional space (e.g., X, Y, and Z coordinates); the reference point for each piece of equipment should be its center as viewed by the maintainer when gaining access to the equipment.  Include description of visual and physical access and maintainer volumes and pathways.  


2.
Design of equipment.  Describe the design of each piece of equipment with emphasis on human engineering features associated with maintenance, such as handles, self-test capability, labeling, and connector spacing.  


3.
Installation of equipment.  Describe the installation of each piece of equipment with emphasis on human engineering features associated with maintenance such as fasteners, clearances, relationship between accessibility and failure rate or scheduled maintenance frequency, and visual access.


d.
Rationale.  Describe the rationale for equipment maintenance requirements (e.g., frequency, criticality, and equipment failure rate), maintainer requirements (e.g., personnel selection, training, and skills), maintainer tasks requirements, environmental considerations, safety, and limitations due to cost or state-of-the-art.  The rationale for specific design, layout, and installation decisions should also be presented (e.g., human engineering requirements or guidelines specified in the contract, human engineering studies, trade-off analyses, mock-up results, and human engineering test results).


e.
Special tools, support equipment, and aids.  Provide a list of special tools, support equipment, and job aids/devices required for maintenance of each piece of equipment.


f.
Analysis of maintainer tasks.   Refer to task analysis in 1032HE—005.


g.
Maintainer interface drawings.  Provide drawings of each item of equipment having a maintainer interface.  Each piece of equipment should be documented as follows:  


1.
By itself from top, front, back, and side.


2.
Installed as the maintainer would normally view it during maintenance.

15.4
FORMAT:  Contractor format is acceptable.

15.5   MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Human Engineering Design Approach – Operator 

 7.
DESCRIPTION/USE:  To describe OSP hardware and software  that interfaces with flight operators.  The document will be used by NASA to ensure flight hardware having an interface with operators meets human performance requirements and human engineering criteria.

  8.
OPR:  OSP/JSC
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  The following documents may be used as reference documents:

JSSG 2010 

Joint Services Specification Guide – Crew Systems & associated Handbooks 1 to 14 

MIL-STD-1472 

Department of Defense Design Criteria Standard, Human Engineering
MIL-HDBK-46855A
Department of Defense Handbook, Human Engineering Program Process

and Procedures

NASA-STD-3000 
Man Systems Integration Standards (MSIS)
JSC 26882 

Space Flight Health Requirements Document
NASA/TM-2003-210785 
Guidelines and Capabilities for Designing Human Missions
MIL-HDBK-1908B 
Definition of Human Factors Terms
SSP 50313 

Display and Graphical Commonality Standards (DGCS) 
OSP-PLAN-022  

OSP Program Human Rating Plan (HRP) 

14.
INTERRELATIONSHIP: DRD’s 1032HE-001, Human Engineering Plan; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-005, Human Engineering Task Analysis  
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  Describe the layout, detail design, and arrangement of (1) crew cabin interfaces and (2) equipment designed specifically for OSP mission control operations having an operator interface.  Describe operator tasks associated with the equipment.  Describe how human performance requirements and applicable tailored human engineering design criteria (e.g., MIL-STD-1472 and NASA-STD-3000) have been incorporated into the layout, design, and arrangement of equipment.  Describe analysis of operator tasks as part of the rationale supporting the layout, design, and integration of crew station equipment and analogous ground operations equipment.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.2
APPLICABLE DOCUMENTS:  None

15.3 
CONTENTS:  The document shall contain:


a.
Crew Cabin Contents:



1.
Interface List.  List each operator interface and include a brief statement of the purpose for each item.



2.

Crew station description.  Provide description(s) of the following aspects of crew station(s), describing human engineering rationale 


(a)
Layout and geometry.  Provide drawingsof each crew station.  Describe crew station geometry using the seat reference point and/or operator’s eye position(s) as a reference point.  Describe the position of each control, display, panel etc., in terms of three-dimensional space (X,Y,Z coordinates); the operator eye position should be the zero (X), zero (Y), and zero (Z) position.  The center of each panel, display, control, etc., should be used as the equipment point of reference.  


(b)
Control and display ergonomics.  Describe the design process, layout and detail design for each control/display area or panel,e.g., monitor type, angle of visibility, reachability from crew station, brightness, color standards, contrast, color or other coding, control force, operation, and range of motion characteristics.  Display characteristics should be covered in 1032OP-053 Onboard Displays and Crew Interface Design. 


(c)
Operator field of view.  Describe interfaces relative to operator field of view while seated at the crew station using the operator’s normal eye position(s).  When applicable, also describe interfaces visible with peripheral vision using the operator’s normal eye position(s) (e.g., peripheral vision to C&W lights, viewing distances, viewing angles, etc.).  Describe crew field of view external to the vehicle both from the crew station and in free float when applicable.


(d)
Environment factors.  Describe nominal crew cabin noise, acceleration, vibration, radiation, temperature, ambient illumination, climatic effects, and other relevant environmental parameters.


(e)
Crew cabin lighting.  Describe crew cabin lighting characteristics and lighting control systems.


(f)
Crew cabin signals.  Describe crew cabin caution, warning, and advisory signals and include signal characteristics, signal meaning, signal consequences, operator procedures, cause of signal activation, and crew control over signal characteristics. 


(g)
Operator posture control.  Describe operator posture control including seating, restraint systems, and other posture control techniques.


(h)
Communication systems.  Describe communication systems and communication systems control.


(i)
Special design.  Describe special design, layout, or arrangement features if required by mission (e.g., medical and evacuation rescue missions, donning and doffing personal protective clothing, drinking and eating, waste and trash management, etc.), or systems environment (e.g., acceleration, one-G, microgravity, etc.).


(j)
Multiple operator stations.  Describe multiple operator station design, where applicable.  Provide the rationale for the number of operators, arrangement of operators, and allocation of functions to the operators.
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15.
DATA PREPARATION INFORMATION (CONTINUED):


3.  Ingress/egress/free float activities.  Describe design and analysis of normal and emergency ingress and egress task interfaces, and interfaces for tasks to be performed while not seated in crew station.


4.
Analysis of operator tasks.  Refer to 1032HE-005, Task Analysis.


5.
Mobility, dexterity, and motion.  Describe operator tasks involving mobility, translation, dexterity, work envelope, and range of motion analysis and characteristics.  Provide design input for equipment and accommodation for the analyzed operator mobility, dexterity, and motion.  


b. 
Ground Operations Content:


1.
Interface List.  List each flight controller operator interface and include a brief statement of the purpose for each.


2.
Flight controller console description.  Provide description(s) of the OSP flight controller console interfaces, describing human engineering design features and rationale.  


3.
Analysis of operator tasks.  Described in 1032HE-005, Task Analysis.


c.

Crew station/flight controller console commonality: Describe human engineering efforts to facilitate crew/ground interaction for operations, maintenance, and troubleshooting.  

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE: Human Engineering Task Analysis 

 7.
DESCRIPTION/USE: To describe the function and task analyses performed by the contractor relating to ground and flight operations of the OSP spacecraft.  The evaluation will be used to determine critical tasks and provide rationale for design of all human interfaces. 

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: This DRD will establish all Human Critical functions at Preliminary Design Review (PDR) and Critical Design Review (CDR). The following documents may be used as reference documents:

JSSG 2010 

Joint Services Specification Guide – Crew Systems & associated Handbooks 1 to 14 

MIL-STD-1472 

Department of Defense Design Criteria Standard, Human Engineering
MIL-HDBK-46855A
Department of Defense Handbook, Human Engineering Program Process

and Procedures

NASA-STD-3000 
Man Systems Integration Standards (MSIS)
JSC 26882 

Space Flight Health Requirements Document
NASA/TM-2003-210785 
Guidelines and Capabilities for Designing Human Missions
MIL-HDBK-1908B 
Definition of Human Factors Terms
OSP-PLAN-022  

OSP Program Human Rating Plan (HRP) 


OSP-PLAN-009

OSP Program Risk Management Plan
14.
INTERRELATIONSHIP: DRDs 1032HE-001, Human Engineering Plan; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-003, Human Engineering Design Approach – Operator
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Human Engineering Task Analysis Report shall identify all operator and maintainer tasks, and the rationale for identification as critical tasks under the critical task definition provided in MIL-HDBK-1908B.  Included are the critical functions required by the OSP Human Rating Plan related to human performance.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Task Analysis Report shall describe and analyze each critical task to include:


a.  
Information required by and available to personnel with critical tasks. 


b.
Actions required accomplishing the critical task, including responses to specific information, responses to combinations of information, and self-initiated responses.


c.
The functional impact of critical tasks on the immediate subsystem functions and the overall system.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

d.
Missions and phases (including degraded modes of operation) that are affected by the critical tasks.  Information on each critical task should be provided to a level that will identify operator and maintainer problem areas. For each critical task, identify:



1.
Information required by operator/maintainer, including cues for task initiation.



2.
Information available to operator/maintainer.



3.
Operator/Maintainer evaluation process.



4.
Decision to be reached by Operator/Maintainer after evaluation.


5.
Operator/Maintainer action taken.


6.
Location and condition of the work environment.


7.
Frequency and tolerances of action.


8.
Feedback informing operator/maintainer of the adequacy of actions taken.


9.
Tools and equipment required.


10.
Number of personnel required, their specialties, and experiences.


11.
Job aids, training, or references required.


12.
Communications required, including type of communication.


13.
Special hazards involved.


14.
Operator interaction where more than one crew member is involved.


15.
Performance limits of personnel.


16.
Operational limits of machine and software.
15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE: Government Property Management Plan

 7.
DESCRIPTION/USE: To describe the method of controlling and managing Government property and to identify equipment and tools provided by the Government for use by the Contractor.

 8.
OPR:  AD41
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: This document shall be the official contract requirements document for the control and identification of all Government property.

14.
INTERRELATIONSHIP:  DRD 1032LS-012, Integrated Logistics Support Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Government Property Management Plan defines the contractor's methods of care, accounting, and control of Government property.

15.2
APPLICABLE DOCUMENTS:

FAR
Federal Acquisition Regulation, Part 45


NPG 5100.4B
Federal Acquisition Regulation Supplement, (NASA/FAR Supplement) Part 18-45, and latest revisions thereto

15.3
CONTENTS: This plan shall satisfy the requirements of the documents listed in 15.2, and the contract.  This plan shall consist of those procedures which constitute the contractor's property management system and shall include the following categories:


a.
Property management.
i.
Reports.


b.
Acquisition.
j.
Consumption.


c.
Receiving.
k.
Utilization.


d.
Identification.
l.
Maintenance.


e.
Records.
m.
Subcontractor control.


f.
Movement.
n.
Disposition.


g.
Storage.
o.
Contract close-out.


h.
Physical inventories.
p.
Lost, damaged, or destroyed.


List of Government equipment provided for use by the Contractor.  Data to include, but not limited to, nomenclature, part number, Contractor and Government Entity (CAGE) code, quantity, and duration needed.

15.4
FORMAT: Contractor format is acceptable. The plan shall be provided in both hardcopy and electronic versions.  
15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032LS-012
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  Integrated Logistics Support Plan (ILSP)
 7.
DESCRIPTION/USE:  To describe support concepts, requirements and plans to include maintenance and logistics for Orbital Space Plane (OSP) program supportability.  This includes life cycle plans for design-in-supportability, hardware processing and definition of logistics support resources.
 8.
OPR:  ED42
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter
11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


NPD 4200.1
Equipment Management

NPD 6000.1
Transportation Management

NPD 8800.14
Policy for Real Property Management

NPG 6200.1

NASA Transportation and General Traffic Management

MIL-HDBK-502

Acquisition Logistics
MIL-PRF-49506
Logistics Management Information


SSP 50276  
Depot/Manufacturing Facility Certification Plan
14.
INTERRELATIONSHIP: DRD’s 1032LS-014, Logistics Support Analysis; 1032OP-024, Ground Processing Maintenance Plan and Report; 1032CD-002, Information Technology Security Plans; 1032OP-032, Ground Turnaround Assessment Plan; 1032OP-027, Ground Processing Systems Plan; 1032OP-044, Ground Facilities and Equipment Utilization Plan and Report; 1032SE-063, Sustaining Engineering Plan and Reports; 1032OP-034, Ground Operations Management and Integration Plan; 1032SW-018, Software Maintenance Plan; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-005, Human Engineering Task Analysis ; 1032HE-001, Human Engineering Plan; 1032RM-015, Failure Mode Effects Analysis and Critical Items List; 1032RM-016, Limited Life Items List; 1032RM-017, Reliability Allocation, Predictions and Analysis Report; 1032RM-018, Maintainability Allocation/Predictions and Analysis Report; 1032OP-048, Life Cycle Operations Concept Documents; 1032SA-012, System Safety/Hazard Analysis; 1032SE-026, System Engineering Management Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Integrated Logistics Support Plan (ILSP) identifies the maintenance and support concepts and the requirements and plans for implementing these concepts for the OSP’s life cycle.  When the Contract has specified delivery of another plan that contains aspects of the required information, the ILSP should summarize these aspects and refer to the other plan.

15.2
APPLICABLE DOCUMENTS:  

NPD 7500.1
Program and Project Logistics Policy


NPD 6000.1
Requirements for Packaging, Handling and Transportation for Aeronautical and Space Systems Equipment and Associated Components
DRD Continuation Sheet

TITLE:
Integrated Logistics Support Plan
DRD NO.: 1032LS-012
DATA TYPE:  2
PAGE:  2/2

15. DATA PREPARATION INFORMATION (CONTINUED):

15.3
CONTENTS:  The Integrated Logistics Support Plan (ILSP) shall adhere to the applicable requirements of NPD 7500.1 and include as a minimum the following elements as separate appendices:

a.
Supportability management and interface with other disciplines, such as reliability, maintainability, and design engineering.

b.
Maintenance and support concept:


1.
Maintenance levels and maintenance sites.



2.
Maintenance functions per level.



3.
Maintenance environment (i.e., organization and resources available at each level/site).



4.
Repair/sparing policy.




5.
Maintenance item and line replaceable unit (LRU/ORU) selection criteria.

c. 
Facility plan.

d.
Test and support equipment plan, including ground support equipment (GSE).


e. 
Supply support plan.


f.
Packaging, Handling, Storage and Transportation (PHS&T) documentation as required by NPG 6000.1.



g.
Provisioning plans.


h.
Shop and lab support plans.




i. 
Standardization/commonality policy.


j.
Technical data/database documentation criteria and management.


k.
Computer resources plan.


l.
Contingency plan.


m.
Obsolescence plan.


n.
Post-production support (i.e., performance evaluation, sustaining engineering).

o.
Depot/manufacturing facility certification plan.

15.4
FORMAT:  Contractor format is acceptable.
15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Logistics Support Analysis

 7.
DESCRIPTION/USE:  To document the results of the analysis performed to support the design-for-supportability process and to determine the total resources necessary to support the maintenance of the system over its operational life cycle.  Data generated will be used as input into other system analyses such as cost, Recommended Spare Parts Lists and maintenance procedures development.

 8.
OPR:  ED42


9.  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The following documents shall be used as guides:

MIL-HDBK-502

Acquisition Logistics
MIL-PRF-49506

Logistics Management Information
14.
INTERRELATIONSHIP:  DRD’s 1032OP-024, Ground Processing Maintenance Plan and Report; 1032CD-002, Information Technology Security Plans; 1032OP-032, Ground Turnaround Assessment Plan; 1032OP-027, Ground Processing Systems Plan; 1032OP-044, Ground Facilities and Equipment Utilization Plan and Reportt; 1032SE-063, Sustaining Engineering Plan and Reports; 1032OP-034, Ground Operations Management and Integration Plan; 1032SW-018, Software Maintenance Plan; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-005, Human Engineering Task Analysis ; 1032HE-001, Human Engineering Plan; 1032RM-015, Failure Mode Effects Analysis and Critical Items List; 1032RM-016, Limited Life Items List; 1032RM-017, Reliability Allocation, Predictions and Analysis Report; 1032RM-018, Maintainability Allocation/Predictions and Analysis Report; 1032OP-048, Life Cycle Operations Concept Documents; 1032SA-012, System Safety/Hazard Analysis; 1032SE-026, System Engineering Management Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Logistics Support Analysis will address the total support resources required for the maintenance of the OSP system over its operational life.

15.2
APPLICABLE DOCUMENTS:  
NPD 7500.1
Program and Project Logistics Policy
NPD 8720.1
Reliability and Maintainability Program Policy
15.3
CONTENTS:  The Logistics Support Analysis shall provide a Logistics Support Analysis Records (LSAR) database with information according to NPD 7500.1 and NPD 8720.1under the following categories:

a.
Operational Requirements Analysis.

b.
Functional Analysis/Allocation.

c.
Repair Level Analysis.

d.
Maintenance Task Analysis.


DRD Continuation Sheet

TITLE:
Logistics Support Analysis
DRD NO.: 1032LS-014
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15.
DATA PREPARATION INFORMATION (CONTINUED):

e.
Test and Support Equipment Requirements, including ground support equipment (GSE).


1.
Concise description of each end item.


2.
Short description of the general requirements to be met (i.e., purpose, function, unique requirements, usage location, if known, and safety category).


3.
Identification of those end items that are common for use with other launch and test sites.


4.
National Stock Number (NSN) if already catalogued:




a.
Government Furnished Equipment (GFE).




b.
Modify GFE.




c.
Commercial.




d.
Modify commercial.




e.
Manufacture (new).

f.
Facility Requirements.

g.
Manpower, Personnel and Training Requirements. Logistics support analysis shall include contractor labor by function.  

h.
Provisioning and Supply Support Analysis.

i.
Standardization/commonality analysis.

j.
Packaging, Handling, Storage and Transportation (PHS&T) requirements.


k.
Technical data, documentation and database requirements.


l.
Post-Production Support.

15.4
FORMAT:  Electronic in the contractor preferred format is acceptable. 

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Facilities Construction Planning and Reporting

 7.
DESCRIPTION/USE: Delivers detailed process for construction and modification of facilities required to support ground operations.  Provides monthly progress reports.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The plan is data type 1; the report is data type 3.

14.
INTERRELATIONSHIP: DRD 1032SE-063, Sustaining Engineering Plan and Reports
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Facilities Construction Planning and Reporting Covers the construction/modification approach and progress reports for facilities required to support ground operations.

15.2
APPLICABLE DOCUMENTS:

NHB 8820.2 
 NASA Facilities Project Implementation Handbook

KSC-DE-512-SM  
Facility Systems & Equipment General Design Requirements
15.3
CONTENTS: The Facilities Construction Planning and Reporting defines the process to design and implement required construction/modification projects for each facility project. The following elements are included:


a.
Preliminary concept, including a site drawing, prior to design start for each construction/ modification project. 


b.
Environmental assessment, analysis and impact statement for each project, as required. 


c.
Cost estimation, technical assessment and implementation process required for each modification and new development project.  The assessment process includes:



1.
Requirements review (including requesters need date.)


2.
Determination of the impact to processing, ground system support (includes resource and schedule impacts).


3.
Determination of safety and mission assurance requirements (including risk).



4.
Determination of the most efficient method of satisfying the requirement.



5.
Determination of the required funding, approvals and documentation required.


d.
Tracking the planned work and work in process.


e.
Drawing development and maintenance approach.


f.
Develop an annual five-year fiscal year plan for facility projects with estimated value exceeding $50,000.


g.
Monthly report on project status including schedules, progress to date, expenditures, and cost forecast for each project.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Recommended Spare Parts List

 7.
DESCRIPTION/USE: Identify the spares required to support flight hardware and associated support equipment for the program development, assembly, checkout and operations phases.  Determine availability of spares and spare parts from Government sources and to support provisioning conferences.  Identify procedures for inventory control, material management and spares tracking on the ground.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: This deliverable is a product of the provisioning analysis.  The contractor is responsible for establishment, implementation, and delivery of the necessary documentation and capabilities for successful logistical support for the OSP Program.  NASA may transition the operations phase accountability for logistics management and execution to another organization.  Data supportive of this transition must be captured during the development phase. Acceptance of the DRD does not constitute authorization for procurement.

14.
INTERRELATIONSHIP: SOW paragraphs covering Repair Level Analysis, maintenance concept development, and provisioning analysis. DRD’s: 1032LS-012, Integrated Logistics Support Plan and 1032LS-014, Logistics Support Analysis 
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Recommended Spare Parts List identifies spare and repair parts for all configured items to the level required to support the development phase, the spare and repair parts lay-in phase, and the operations phase, including Spares Acquisition Integrated with Production (SAIP) opportunities and life of type spares/repair parts buys.

15.2
APPLICABLE DOCUMENTS:

NPG 5900.1 

NASA Spare Parts Acquisition Policy
15.3
CONTENTS: The Recommended Spare Parts List submittals shall include a statement of scope, purpose, selection criteria, and ground-rules.  The list shall specify the following for each item listed as defined in NPG 5900.1:


a.
Provisioning Line Item Sequence Number.


b.
True Manufacturing Part Number and nomenclature.


c.
Part number and nomenclature of the next higher assembly.


d.
UOI (Unit of Issue).


e.
CAGE Code/FSCM.


f.
SMR Code.


g.
Lead time.

DRD Continuation Sheet

TITLE:
Recommended Spare Parts List
DRD NO.: 1032LS-016
DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

h.
Shelf-life.


i.
Quantity per assembly.


j.
Unit pack.


k.
Special handling code.


l.
Recommended quantity.


m.
Approved quantity.


n.
Total quantity supported.


o.
Unit cost.


p.
Government Furnished Property (GFP).


q.
Recommended Spares Acquisition Integrated with Production (SAIP) opportunities, including life of type spares and repair parts buys.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  KSC OSP Propellants, Fluids, and Gases Forecast

 7.
DESCRIPTION/USE: To provide input to the KSC fluids budget requirements for propellants and to forecast liquids, gases, and chemical requirements to be used in OSP processing.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

 13.
 REMARKS:  See Attachment 1 for the types of propellants, liquids, gases, and chemicals that may be provided by KSC.  Form can be found at “http://propellants.ksc.nasa.gov/forecast.htm”.

14.
INTERRELATIONSHIP: DRD’s 1032LS-012, Integrated Logistics Support Plan, 1032OP-063, Support Requirements Documentation 

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The KSC OSP Propellants, Fluids, and Gases Forecast provide inputs to the KSC fluids budget requirements for propellants.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The KSC OSP Propellants, Fluids, and Gases Forecast provide forecasted requirements annually for a three-year period for all propellants, fluids and gases required by the contractor in support of OSP processing.  Forecasts shall be based upon documented OSP requirements, past experience, anticipated test requirements and scheduled launch requirements with consideration given to such factors as lead time and storage losses.


Forecast defines requirements for the next three (3) year period, starting on July 1.  The first six-month period is forecasted monthly, periods thereafter by quarter.

15.4
FORMAT:  Data shall be submitted via NASA Form 558, or electronic equivalent.  

15.5
MAINTENANCE:  Forecasts shall be updated and submitted annually (April 15).  In addition, supplemental forecasts shall be submitted at any time that significant additions or changes to previous forecasts become evident.

ATTACHMENT 1

DRD 1032LS-017

Page 2/2

Types of Propellants, Liquids, Gases, and Chemicals provided by KSC

Classification                                                    Description

         Source

Cryogens                                                            Air, Liquid


5

                                                                            Argon, Liquid

4

                                                                            Helium, Liquid

1

                                                                            Hydrogen Liquid

1

                                                                            Neon, Liquid


2,4

                                                                            Nitrogen, Liquid

1,2

                                                                            Oxygen, Liquid

1,6

Hypergols                                                           Hydrazine       

2                                                              

                                                                            Hydrogen Peroxide

2,4

                                                                            Monomethyhydrazine
2


                                                                            Nitrogen Tetroxide

2

                                                                            Aerozine-50


2


                                                                            Nitric Oxide


2

Compressed Gas                                               Air



5

                                                                            Helium


3

                                                                            Hydrogen


3

                                                                            Nitrogen


7

                                                                            Oxygen


3

                                                                            Gaseous Mixtures

1,5

Petroleum Fuels                                                  JP-8/RP-1


2/2

Bulk Chemicals                                                   Acids


4

                                                                            Alcohols


4

                                                                            Ammonia


1

                                                                            Bases



4

                                                                            Fire Extinguishing Agents
4

                                                                            Hydraulics


4

                                                                            Neutralizers


4

                                                                            Refrigerants


4

                                                                            Scrubber Solutions

4

                                                                            Solvents


1

Other Fluids                                                       Water/Ethylene-Glycol
4

                                                                            Water Distilled/Hi Purity
5

                                                                            Various Mixed Liquids/Gases
4,5

                                                                            Contaminated Fluids

8

                                                                            Hazardous Chemical Wastes
8

                                                                            Other as Negotiated

1,4

Sources: KSC/TA-D2-B

(1):
KSC Contract

(2):
Air Force Logistics Command (AFLC)

(3):
Liquid converted by JBOSC

(4):
JBOSC Contract

(5):
JBOSC Mixes or Makes product

(6):
Propellant Grade AFLC, High Purity via JBOSC Contract

(7):
Pipeline Gas is NASA and Trailer/Recharger is by JBOSC

(8):
User Source, JBOSC Pickup/Treat/Dispose

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Earned Value Management System Description (Criteria)

 7.
DESCRIPTION/USE: To provide a description of the contractor's methods, policies, and procedures utilized in meeting the requirements of NPD 9501.3.

 8.
OPR:  RS40
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s Letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Reference is made to NPD 7120.4, Program/Project Management and NPG 7120.5, Management of Major Systems Programs and Projects.  These documents shall be used as guides in preparation of the Earned Value Management System Description.  Changes to the EVMS shall be processed in accordance with NFS 1852.242-75.

14.
INTERRELATIONSHIP: NFS 1852.242-74, “Notice of Earned Value Management System and NFS 1852.242-75, Earned Value Management System  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Earned Value Management System Description shall provide a description of the system and the contractor's comprehensive plan for complying with the requirements of NPD 9501.3.

15.2
APPLICABLE DOCUMENTS:

NPD 9501.3
Earned Value Management

NFS 1852.242-74
Notice of Earned Value Management System 


NFS 1852.242-75
Earned Value Management System  

15.3
CONTENTS: The Earned Value Management System Description shall provide an understanding of each activity required to meet the requirements of NPD 9501.3.  The document shall briefly, but comprehensively, present the contractor's approach and schedule of internal activities to comply with NPD 9501.3 requirements and to demonstrate this compliance to NASA.  The document shall include the contractor's plan for implementation of and activities leading up to the demonstration review with the NASA Compliance Review Team.  A monthly status shall provide progress toward meeting this plan until the contractor's management system is accepted by the NASA Review Team.  The plan shall address the requirements of NFS 1852.242-74 and NFS 1852.242-75.

15.4
FORMAT: Contractor format is acceptable. The document shall be provided in both hardcopy and electronic versions.  
15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Project Management Plan

 7.
DESCRIPTION/USE: To provide an overall description of the process and methods planned for accomplishing the Statement of Work.

 8.
OPR:  VS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Project Management Plan provides the basic planning document which describes the contractor’s overall plan for performing the contracted scope of work.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Project Management Plan shall provide a description of the contractor’s management concepts, practices, approaches, plans, and schedules necessary for accomplishing (managing and controlling) the project tasks described in the Statement of Work.  In addition, the plan shall present those management systems to be utilized to define and delegate task assignments and shall define the organizational relationships of the contractor, subcontractors, and the Government.


Management Overview - A brief description of the project objectives, the system to be furnished, and the equipment (systems), and software that is to be provided.  Include a concise summary of the contractor's management organization responsible for performance of the contract, including interrelationships with the Work Breakdown Structure (WBS), within the company and with other contractors, and proposed relationships with the NASA project management.


Management Systems - This plan shall briefly describe how the various management systems are to be integrated and used for the overall project management and reporting of:


a.
Project management.


b.
Contract management.


c.
Financial management.


d.
Data requirements management.


e.
Schedules (planning and control).


f.
Performance management (cost/schedule/technical).


g.
Configuration management.


h.
Engineering management.


i.
Logistics management.


j.
Test/verification management.


k.
OSP ISS Integration Management.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

l.
OSP LSP Integration Management. 


m.   OSP STS Integration Management (if necessary).


n.
Subcontractor/vendor management.


o.
Procurement management.


p.
Government furnished property (GFP) management.


q.
Systems engineering management.


r.
Safety, reliability, maintainability, quality assurance.


s.
Automated information management systems.


t.
Communications.


u.
Support equipment management.


v.
Spares philosophy and planning.


w.
Facilities utilization and management.


x.
Project reviews.


y.
Environmental impact management.


NOTE:
It is not intended that this plan duplicate other plans called for in the Data Requirements List. This plan should summarize the overall project and reference or summarize other plans where appropriate and shall reference contractor internal procedures where applicable.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE:  OSP Program Integrated Master Schedule

 7.
DESCRIPTION/USE:  The OSP program schedule shall include tasks necessary to accomplish the total scope of work as defined in the work breakdown structure (WBS). The schedule shall also include all logical relationships (interdependencies) between tasks. All key milestones shall be clearly identified and logically linked to related tasks.  The program schedule shall be created and maintained in management software that supports automated time phasing of tasks, a logic driven critical path, schedule assessment, and trend analysis capabilities.  This schedule will be used to provide management insight into contractor status, potential problem areas, and critical path identification, which will serve as the basis for evaluating contractor performance.

 8.
OPR:  RS40
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The baseline schedule and changes to the baseline schedule shall be data type 2. Monthly submissions shall be data type 3. The schedule will be baselined at some point after ATP as agreed to by both parties and not to exceed 90 calendar days after ATP. Reference is made to NPG 7120.5 (Current Revision), NASA Program and Project Management Processes and Requirements.   This document shall be used as a guide in preparation of the Schedules.

14.
INTERRELATIONSHIP: DRD’s 1032MA-005, Work Breakdown Structure (WBS) and WBS Dictionary; and 1032MA-002, Project Management Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The OSP Program Schedule provides data for the assessment of contract schedule and logic network of the tasks to be performed.

15.2
APPLICABLE DOCUMENTS:


NPD 9501.3
Earned Value Management
15.3
CONTENTS:  The OSP Program Integrated Master Schedule shall document the contractor’s time-phased plan for completing the total contracted scope of work.  This is to include tasks and logic for both base and option periods. The schedule shall contain the approved baseline schedule as well as current forecasted dates and shall be traceable to the approved Work Breakdown Structure (WBS).  OSP Program Integrated Master Schedule shall be reported in four sections. The following deliverables shall be extractions from the automated logic network database.   All data contained in the sections shall be consistent, statused monthly and based on the same cutoff date.
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15
DATA PREPARATION INFORMATION (CONTINUED):

a.
Summary Schedule – One page, top level, Gantt-type summary document arranged by WBS that reflects all contract and controlled milestones, major program phases (i.e., design, fabrication, integration, assembly, etc.) and all end item deliveries.

  
b.
Logic Network Database – an automated logic network database consisting of schedule data for all WBS elements. The entire scope of work shall be broken into schedule tasks and milestones at a consistent level of detail to allow discrete progress measurement and visibility into the overall development, fabrication, integration, assembly, test, and delivery phase of each end item deliverable.  The scope of the schedules shall include landing, ground, launch, and mission operations. Additionally, all schedule tasks/milestones shall be integrated with the appropriate sequence relationships to provide a total end-to-end logic network leading to each end-item delivery. This database shall contain all contract and controlled milestones, key subcontractor milestones, end item delivery dates, key data delivery dates, Government Task Agreement key dates, and key Government Furnished Property (GFP)/Government deliverable need dates. The database shall contain the appropriate task coding attributes necessary to provide sort, select, and summarization capabilities for, but not limited to, WBS element, program phase, and level-of-effort tasks. The logic network database serves as the basis for identification of program critical paths as well as critical schedule analysis.

   
c.
Critical Path Report – This report shall be an extract from the Logic Network Database and include all tasks and milestones with 10 workdays or less of total slack (float).  The report shall be submitted in a waterfall format and organized in manner such that the path with the least amount of slack is delineated first and followed by each successive path according to total slack values.  


d.
Contractor Schedule Assessment Report – This report shall contain a count of the total number of tasks, milestones and non-detail (e.g., summary, hammock, rollup, etc.) activities contained in the schedule, a count of the number of completed tasks and milestones, a count of the number of tasks and milestones to be completed, a count of the number of tasks and milestones that have no predecessor and/or no successor relationships, a count of the total number of tasks and milestones that have a total float (slack) value greater than 25% of the remaining duration of the total program schedule, a count of the total number of non-detail (e.g., summary, hammock, rollup, etc.) activities that have any predecessor or successor logical relationships, a count of the total number of tasks and milestones that have forced or fixed dates.  The report shall contain critical path narratives explaining changes and impacts to the critical paths listed in section c above. The report shall contain narrative explanations for contract milestones and significant program milestones that have moved more that 45 calendar days into the future from their baseline dates.  Program milestones shall be identified and negotiated with the OSP Program Office.  These narratives shall include a proposed work-around schedule detailing how the contractor plans to recover the lost schedule time.

15.4
FORMAT:  Submission of the deliverables in 15.3 shall be by standard hardcopy and electronic media. Electronic media submittals shall be in native file format utilizing schedule management software approved by the OSP Program Office. A legend identifying the contractor’s schedule symbols used and their meaning shall be provided. A table providing the description for each schedule field used. 

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
 DRD NO.: 1032MA-004
 3.
DATA TYPE:  2/3*
4.
DATE REVISED:  



5.
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 6.
TITLE:  Risk Management Plan and Risk Management Reports

 7.
DESCRIPTION/USE: To provide the contractor and the Government a baseline document for planning, management, control, and implementation of the contractor’s risk management program.  To implement a continuous risk management process that is consistent with the government provided guidelines.  To develop and maintain risk management waterfall charts per the attached example. 

 8.
OPR: OSP
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: *The Risk Management Plan shall be data type 2.  All other submissions are type 3.   The following documents may be used as reference documents:


SPP-6105
NASA Systems Engineering Handbook (June 1995)

Continuous Risk Management Guide Book, Software Engineering Institute, Carnegie Mellon University, 1996

NSTS 22254
Methodology for conducting Space shuttle Program Hazard Analysis

NSTS 22206 
Failure Modes and Effect Analysis and Critical Item List for Space Station

SSP 30234
Failure Mode and Effect Analysis and Critical Item List for Space Station

MPG 7120.1A
Program and Project Planning (March 6, 2000)


Orbital Space Plane Level 1 Requirements Program Interpretation Document 



NPG 7120.5
Program and Project Management Processes and Requirements


NPG 8000.4
Risk Management Procedures and Guidelines


MWI 7120.6
Marshall Work Instruction – Program/Project Risk Management

MSFC-RQMT-3360
osp Level II System Requirements Document (SRD)

OSP-PLAN-013
OSP Mission Definition Review Plan
14.
INTERRELATIONSHIP: 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Risk Management Plan addresses how NASA risk management requirements are to be implemented throughout the program’s life cycle. The Risk Management Report provides a status of risks and risk mitigation plans and activities.

15.2
APPLICABLE DOCUMENTS:

OSP-PLAN-009

OSP Program Risk Management Plan
DRD Continuation Sheet

TITLE:  Risk Management Plan and Risk Management Reports
DRD NO.:  1032MA-004
DATA TYPE:  2/3*
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS:  The Risk Management Plan shall specify how the contractor will satisfy the risk management requirements OSP-PLAN-009. The contractor risk management plan shall specify how the contractor will document risk management activities and how the contractor will communicate risk issues and concerns to the Government.

a.
The Risk Management Report shall contain the following data (Monthly):  



1.
Risk ID#, Risk Statement, Risk Context, Likelihood of Occurrence score and rationales, Consequence of Occurrence score (with cost, schedule, and technical rationale), and Timeframe. Risk Consequence and Risk Likelihood shall be defined and scored consistent with OSP-PLAN-009.          



2.
The Risk Waterfall chart. The Risk Waterfall chart is a graphical representation of the risk mitigation planning when a task plan is required.



3.
Status of all risk mitigation plans and metrics.



4.
Summary of risk mitigation activity and progress including objective evidence of exit criteria accomplishments.



5.
Cost estimate, applicable schedule, and allocated resources for mitigation activity.



6.
Documentation of contingency planning for risks that could not be successfully mitigated, accepted, or closed.



7.
Summary of risk analyses.


b.
Identified un-funded risks will contain the following data (Monthly):



1.
Risk ID#, Risk Statement, Risk Context, Likelihood of Occurrence score and rationales, Consequence of Occurrence score (with cost, schedule and technical rationale) and Timeframe. Risk Consequence and Risk Likelihood shall be defined and scored consistent with OSP-PLAN-009.  For Un-funded risks; A Change Request will be written containing the contractors proposal for mitigation, cost estimates and justification.



2.
Cost estimate, applicable schedule, and allocated resources for mitigation activity.



3.
Documentation of contingency planning.



4.
Integrated prioritized risk listing (Including funded and un-funded risks) based on System needs.

The contractor shall use a database tool OSP Risk Management Database to track identification and treatment of risks. If the OSP risk management database is not utilized, then the contractor database shall be capable of exporting all required risk data to an Excel based flat to OSP Data Base Format file or compatible with the   OSP risk management database and delivered monthly with the risk management report .  

15.4
FORMAT: Contractor format for plans is acceptable with concurrence of Technology Integration and Risk Management Office in the OSP Office.  Reports and database updates shall be in electronic format as defined in the OSP Risk Management Plan.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032MA-005
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Work Breakdown Structure (WBS) and WBS Dictionary

 7.
DESCRIPTION/USE: To establish a framework for reporting program cost, schedule, and technical performance.  To provide a basis for uniform planning, reporting status, program visibility, and assignment of responsibilities.

 8.
OPR:  RS40/VS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 30 days after contract award, update as required.  Revised pages shall be submitted 10 calendar days after contract WBS changes (following Government approval).

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Work Breakdown Structure (WBS) establishes a product-oriented logical subdivision of hardware, software, services, facilities, etc., that make up the total project scope of work.  The WBS Dictionary provides a narrative description of the tasks and effort to be performed in each WBS element.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS:


a.
The WBS index shall include:



1.
Line item number.



2.
WBS elements/tasks listed by title and indentured to reflect the level (e.g., level 1 is total contract; levels 2 and following are successively lower levels).



3.
Indication of phase (i.e., research, development, test and evaluation; or production; or both) with which the WBS element is associated.



4.
Contract line item associated with the WBS element.



5.
Statement of Work (SOW) paragraph numbers associated with the WBS element.



6.
Specification number of the specification that covers the WBS element (if applicable).  If the specification is associated with more than one WBS element, indicate the specification paragraph numbers associated with the WBS element.



7.
Contract end item number of WBS element (if applicable).

DRD Continuation Sheet

TITLE:
Work Breakdown Structure (WBS) and WBS
DRD NO.: 1032MA-005

Dictionary

DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
WBS Dictionary - The WBS dictionary shall describe the technical and cost content of every WBS element and efforts associated with each element (e.g., design, development, manufacturing).  For WBS elements specified for cost reporting, the WBS dictionary definitions shall also include the exact narrative of the directly associated SOW paragraphs.  The WBS dictionary shall be arranged in the same order as the contract WBS index.  Following the description of the WBS element shall be a listing of lower level WBS elements.  The WBS dictionary shall include the following for each WBS element:



1.
WBS element title, number, and element task description.



2.
Performance measurement criteria (PMC).


3.
SOW paragraph number.



4.
Specification (number and title) associated with the WBS element.



5.
Contract line item associated with the WBS element.



6.
Date, revision number, revision authorization and approved changes.



7.
Contract end item/data item number and quantity.



8.
Cost content and description.



9.
WBS code and work order/work authorization.



10.
Technical content.



11.
System contractor.



12.
Associate or subcontractor.



13.
Applicable SOW narrative.

15.4
FORMAT: The WBS shall be in a chart format showing element relationships, arranged in the same order as the WBS provided in the Request for Proposal. The WBS Dictionary shall be ordered in consonance with the WBS index and shall reference each WBS element by its identifier and name.  Contractor format is acceptable.  Submittals shall be in electronic and hardcopy format.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032MA-008
 3.
DATA TYPE: 3
4.
DATE REVISED:  



5.
PAGE:  1/3

 6.
TITLE: Cost Performance Report

 7.
DESCRIPTION/USE: To provide information for: (1) integrating cost and schedule performance data with technical performance measures, (2) assessing the magnitude and impact of actual and potential problem areas causing significant cost and schedule variances, and (3) providing valid, timely project status information to higher management.

 8.
OPR:  RS40
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s Letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: The Financial Management Reports (DRD 1032MA-010) shall include a reconciliation between the 533M/533Q and the Cost Performance Report, which shall be submitted as an attachment to the 533M/533Q reports.  The CPR reporting levels and frequency shall be in accordance with the Contract Work Breakdown Structure (DRD 1032MA-005) and contract provisions.

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Cost Performance Report (CPR) includes data to measure cost and schedule performance.

15.2
APPLICABLE DOCUMENTS:

DI-MGMT-81466
Data Item Description for Cost Performance Report (available at: http://www.acq.osd.mil/pm/newpolicy/cpr_cfsr/cpr_finl.html)

15.3
CONTENTS: The Cost Performance Report shall include data pertaining to all authorized contract work, including both priced and unpriced effort, that has been authorized at a not-to-exceed amount in accordance with the Contracting Officer's direction.  The CPR shall separate direct and indirect costs and identify elements of cost for all direct reporting elements.  The CPR shall consist of:


a.
Format 1, Work Breakdown Structure (WBS):  Format 1 shall provide data to measure cost and schedule performance for each WBS elements, and the hardware, software, and services NASA is buying. Critical/major subcontractor summary level performance measurement data shall be included as an attachment to Format 1.  Subcontractor Cost Performance Report (CPR) or Cost/Schedule Status Report (C/SSR) are acceptable.


b.
Format 2, Organizational Categories:  Format 2 provides the same data as Format 1, sorted by the contractor organization.  If the contractor is organized by product, Format 2 is optional. Organizational category reporting shall be to the first level of the program's organizational structure.

DRD Continuation Sheet

TITLE:
Cost Performance Report
DRD NO.: 1032MA-008
DATA TYPE:  3
PAGE:  2/3

15.
DATA PREPARATION INFORMATION (CONTINUED):

c.
Format 3, Baseline:  Format 3 provides the budget baseline plan, at a minimum of WBS Level 5 and total program, against which performance is measured.  It is the baseline report used to track all changes to the Performance Measurement Baseline (PMB). Format 3 shall contain baseline manpower forecasts for two 3-month periods (columns 10 and 11), two subsequent 12-month periods (columns 12 and 13), and the remainder of the contract for the last period (column 14).


d.
Format 4, Staffing:  Format 4 shall provide manpower staffing forecasts, at a minimum of WBS Level and total program, for correlation with the budget plan and cost estimates and contain the manpower baseline which will be updated and submitted whenever the Performance Measurement Baseline changes. Organizational category reporting shall be to the first level of the program's organizational structure.  Format 4 shall contain baseline and manpower forecasts for two 3-month periods (columns 10 and 11), two subsequent 12-month periods (columns 12 and 13), and the remainder of the contract for the last period (column 14).


e.
Format 5, Explanations and Problem Analyses:  Format 5 shall be a narrative report used to explain significant cost and schedule variances and other identified contract problems.  Subcontractor variance analyses (determined by the prime contractor) and a discussion of the prime contractor's analysis of the subcontractor's performance shall be provided in Format 5. In the initial submission of the CPR (Format 5), the contractor shall rank, in descending order of criticality (i.e., the most critical elements will be at the top of the list and the least critical will be at the bottom), all reporting level WBS elements anticipated (as determined by the contractor project manager) to be schedule drivers, and all WBS elements (in a similar ranking) anticipated to be the cost drivers on the project.  The contractor shall submit an updated list of the rankings every six months, based on performance to date.  The Government reserves the right to modify this ranking based on Government perception of criticality. If the contractor uses "critical path" scheduling techniques, identification of the critical path by WBS element will meet the schedule drivers' requirement.  Ranking of the critical path cost drivers shall also be provided.  These critical elements shall reconcile to the Master Schedule submitted to the Government.


f.
Variance Analysis:  The Variance Analysis shall be a narrative report addressing the following:



1.
Reporting elements that equate to 50% of the list of the schedule drivers (i.e., if 20 schedule drivers are listed, the 10 most critical schedule driver variances over $100k will be addressed). If there are 10 or less schedule driver variances, all variances over $100k shall be addressed.



2.
Reporting elements that comprise the top 50% of the cost drivers (i.e., if 20 cost drivers are listed, the top 10 most critical cost driver variances over $100k).  If there are 10 or less cost driver variances, all cost variances over $100k shall be addressed.



3.
Impact to the contract Estimate-at-Complete (EAC) for all cost and schedule driver variances addressed.



4.
Explanation for all variances at completion over $500k.



5.
Corrective Action Plan, as applicable.

DRD Continuation Sheet

TITLE:
Cost Performance Report
DRD NO.: 1032MA-008
DATA TYPE:  3
PAGE:  3/3

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT: CPR formats shall be completed according to the instructions outlined in DI-MGMT-81466 and the following forms:  Format 1 (DD Form 2734/1); Format 2 (DD Form 2734/2); Format 3 (DD Form 2734/3); Format 4 (DD Form 2734/4); and Format 5 (DD Form 2734/5). Images of the CPR forms are located at: http://www.acq.osd.mil/pm/newpolicy/cpr_cfsr/cpr_gif_new.html.  Contractor format shall be substituted for CPR formats whenever they contain all the required data elements at the specified reporting levels in a form suitable for NASA management use. The CPR shall be submitted electronically using the American National Standards Institute (ANSI) X12 standards (transaction sets 839 for cost).  The X12 file is considered part of the CPR submission and due  at same time as 1032MA-008.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032MA-010
 3.
DATA TYPE: 3
4.
DATE REVISED:  
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 6.
TITLE: Financial Management Report (533M and 533Q)

 7.
DESCRIPTION/USE: To provide quarterly and monthly financial reports for monitoring program costs.  The 533M and 533Q reports are the official cost documents used at NASA for cost type, price redetermination, and fixed price incentive contracts.

 8.
OPR:  RS40
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The data contained in the reports must be auditable using Generally Accepted Accounting Principles.

14.
INTERRELATIONSHIP: DRD 1032MA-008, Cost Performance Report. NFS 1852.242-73, NASA Contractor Financial Management Reporting, (July 1997).

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Financial Management Report provides data on accumulated costs and funding projections for management of the contract.

15.2
APPLICABLE DOCUMENTS:

NPG 9501.2 (latest revision)
NASA Contractor Financial Management Reporting
15.3
CONTENTS: The elements of cost for financial reporting shall be mutually agreed by the contractor and NASA project office. The Financial Management Reports (533M and 533Q) shall be prepared in accordance with the detailed instructions provided on the reverse side of the NASA Forms 533M and 533Q and the supplementary instructions set forth in NPG 9501.2, latest revision Chapter 3.


a.
533Q Quarterly Report shall include actual cost and cost projections at WBS Level 5 and the total contract level. The initial 533Q report shall reflect the original contract value detailed by negotiated reporting categories and serve as the original baseline plan.


b.
533M Monthly Report shall include actual cost and cost projections WBS Level 5 and the total contract level.


A summary level page reflecting cumulative total contract cost since inception shall be included. A reconciliation between the 533M/533Q and the Cost Performance Report (CPR) or Modified Cost Performance Report (M/CPR) shall be submitted as an attachment to the 533M/533Q Report.

15.4
FORMAT: Contractor internal automated printout reports may be substituted for 533M/533Q forms (with NASA Contracting Officer’s approval) provided that the contractor report contains all of the data elements required by NASA Forms 533M and 533Q.  Electronic submission of contractor data is strongly encouraged (reference NPG 9501.2 latest revision, paragraph 3.7). The report shall be provided in both hardcopy and electronic versions.  
15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.: 1032MA-014
 3.
DATA TYPE:  2/3
4.
DATE REVISED:  
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 6.
TITLE:  Major Review Documentation

 7.
DESCRIPTION/USE:  Used for conduct of formal technical reviews to evaluate design and status, document baselines, and monitor disposition of action items and Review Item Discrepancies (RIDs).

 8.
OPR:  ED43
9. DM: OSP

10.
DISTRIBUTION:  See Attachment 2

11.
INITIAL SUBMISSION:  See Attachment 2

12.
SUBMISSION FREQUENCY:  Per technical review

13.
REMARKS:  The Government will provide a Major Review Plan 45 days prior to each review.  The plan will detail the documentation required from the contractor for the review.

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  Major Review Documentation contains all of the required documentation necessary to support major technical reviews.

15.2
APPLICABLE DOCUMENTS:  

Applicable NASA major review plan

15.3
CONTENTS:  Documentation required for the following technical reviews as described in Attachment 1.

Additional documentation to be provided are:


a.
Agenda - The agenda shall specify the time and place for the scheduled review, specific review items, supporting documentation, and key participants.  Submit approved copies at the review.  See Attachment 2.


b.
Presentation Charts - Presentation charts shall be submitted at the review.  They shall summarize the details contained in the data package and should identify compliance with the contract requirements.  See Attachment 2 for distribution and availability of data.


c.
Minutes - The minutes shall contain a description of the review with sufficient detail to enable the review to be made a matter of record.  The minutes shall include the presentation charts, a listing of RIDs, action items with actionee and suspense (closure) data.  See Attachment 2 for distribution and availability of data.


d.
RIDs - RIDs showing action items, actionees, suspense dates and closure status shall be submitted.  Contractor RID support shall be per the baselined Review Plan for each review. See Attachment 2 for distribution and availability of data.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  As required to correct errors and to maintain RID closure status.


ATTACHMENT 1
Page:  2/3
1.
Appropriate subsystem Preliminary Design Reviews (PDRs)

See Data Requirements Matrix for documentation requirements for this review.

2.
Critical Design Review (CDR)

See Data Requirements Matrix for documentation requirements for this review.

3.
Appropriate subsystem Critical Design Reviews (CDRs)


See Data Requirements Matrix for documentation requirements for this review.

4.
Design Certification Review (DCR)


See Data Requirements Matrix for documentation requirements for this review.

5.
Acceptance Review (AR)

See Data Requirements Matrix for documentation requirements for this review.

6.
Flight Readiness Review (FRR)

See Data Requirements Matrix for documentation requirements for this review.



ATTACHMENT 2
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Technical Review Documentation

Distribution and Availability of Data

Document
Type
Design Reviews
AR, FRR



PDR, CDR
(Copies/Availability)



(Copies/Availability)









Agenda
2
One/15 days prior
One/15 days prior



to review
to review



Approved copies
Approved copies



at review
at review

Data
3
20/Two weeks
20/Two weeks

Package

prior to review
prior to review
Presentation
3
One to each
One to each

Charts

attendee at review
attendee at review

Minutes
2
One to each
One to each attendee/



attendee/Within
Within two weeks



two weeks
after review

RIDs
2
Five per RID/
Five per RID/

(Generated

Within seven days
Within one day

at Review)

of closure date
of closure date

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032MA-020
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DATA TYPE:  3
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DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE: Data Accession List

 7.
DESCRIPTION/USE:  To provide an index and status of contractor controlled documentation.

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Data Accession List shall be a cumulative listing and identification of contractor generated documentation to date, as well as data released during the past quarter, and data submitted to NASA.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS: The Data Accession List shall reflect available data type of the contractor-generated documentation and describe procedures for obtaining the listed information. This information shall include all data requirement response documentation plus all other project pertinent documents, and a forecast of any deliverables for the next reporting period. The list shall include the Work Breakdown Structure (WBS) number and document identification (applicable DRD number, document number, title, date, and revision).  

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  None required
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032MA-023
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Life Cycle Cost Estimates

 7.
DESCRIPTION/USE: To provide the cost estimates and engineering economic analyses for the Orbital Space Plane  (OSP) system.  
 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


SPP-6105
NASA Systems Engineering Handbook (June 1995)


NPG 7120.5B
NASA Procedures and Guidelines, “NASA Program and Project Management Processes and Requirements (April 1998)


MPG 7120.1A
Program and Project Planning (March 6, 2000)


NASA Cost Estimating Handbook (2002)


OSP-PLAN-019
Orbital Space Plane Design Reference Missions

OSP-DOC-021

OSP Program Operations Concept Document (OCD)
14.
INTERRELATIONSHIP: DRD’s 1032MA-024, Cost Analysis Requirements Description; 1032LS-014, Logistics Support Analysis; 1032MA-010, Financial Management Report (533M and 533Q).

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Life Cycle Cost Estimates provide the cost estimates for the OSP.
15.2
APPLICABLE DOCUMENTS:

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document

OSP-DOC-043
Orbital Space Plane (OSP) Program Natural Environment Definition for Design
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Life Cycle Cost Estimates shall provide the documentation, models, and assumptions to enable the Government to determine completeness and supportability of the cost estimates and analyses. The life cycle cost model (or models), shall include key assumptions, all inputs, schedule, and output of the life cycle cost estimates.  The document shall address the overall Systems Engineering Life Cycle Cost Estimate, consistent with the OSP Program vision for the construction and operations of its Systems.  Life cycle cost analysis shall be used to support Systems design decisions and trade studies.  A System is defined as an integrated set of attributes consisting of, but not limited to, the following items for all phases of the Program Life Cycle, including design, development, test and evaluation (DDT&E); production through the end of operations and disposal: 


a.
Earth-to-orbit segment(s), including the launch vehicle and crew escape systems.


b.
On-orbit segment(s), including crew return and crew transfer vehicles (CRV and CTV).


c.
Mission planning.


d.
Ground and flight operations.


e.
Sustaining Engineering.


f.
Ground based and on-orbit support infrastructure.


g.
Facilities, to include manufacturing, training, office, test, launch, recovery, ground and flight operations.


h.
Support equipment.


i.
Training system and support equipment.


j.
Personnel.


k.
Computer and communication equipment and support.


l.
Documentation.


m.
Training.


n.
Validation and Verification of performance and affordability.


o.
Logistic support.


p.
Financial metrics.


The documentation shall provide:


a.
Life Cycle Cost Estimates team memberships, including basic functional organizational memberships and names of cost experts.


b.
Life Cycle Cost Estimates methodology (or methodologies) and models used, by phase of program:  System design cost analysis methodology and parametric or other cost models, analogy, or “grass roots/WBS-based”—or combinations of the three. Provide cost and economic models, backup and supporting data, ground rules and assumptions.


c.
Actual development and production cost incurred to date by component, subsystem, and development phase.  Actual operations cost incurred to date, including the cost for operations capability development, by subsystem, facility, and function (for example, turnaround processing).


d.
Life Cycle Cost Estimates scope with key guidelines and assumptions, including schedules, inflation rates, labor categories, recurring and non-recurring assumptions, projections for technology developments, sensitivity analyses and cost risk analyses. Government must fully comprehend the cost estimate, understand the impacts of key assumptions and inputs, and determine a level of confidence in successfully completing the system(s) within the estimated cost.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

e.
Life Cycle Cost Estimates for functional categories by program phase (i.e., DDT&E, production, operations): for given assumptions and environments, highlight possible cost drivers, uncertainties, and risks.  Level of detail shall be consistent with System Design Methodology.


f.
Examples of Life Cycle Cost Estimates decision trees or path options based on critical technology developments and/or risk occurrences.  Fully explain rationale for possible alternative cost paths based on technology maturity and risk occurrences.

15.4
FORMAT: Contractor format is acceptable. Electronic format shall be compatible with Microsoft Word.  Numerical data shall be in Microsoft Excel.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.: 1032MA-024
 3.
DATA TYPE:  2
4.
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 6.
TITLE: Cost Analysis Requirements Description (CARD)

 7.
DESCRIPTION/USE:  The Cost Analysis Requirements Description (CARD) completely captures all the Orbital Space Plane (OSP) information necessary to enable life cycle cost estimates. 
 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix  

13.
REMARKS:  The following documents may be used as reference documents:


NASA Cost Estimating Handbook (2002)


NASA Air Force Cost Model (NAFCOM) (2003)
14.
INTERRELATIONSHIP: DRD’s 1032MA-023, Life Cycle Cost Estimates; 1032LS-014, Logistics Support Analysis; and 1032MA-010, Financial Management Report (533M and 533Q)

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Cost Analysis Requirements Description (CARD) provides basis for the Orbital Space Plane (OSP) life cycle cost estimates.
15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS: The Cost Analysis Requirements Description (CARD) shall provide the technical and programmatic basis or reference to the configuration controlled documents to enable the Government to perform a life cycle cost estimate and analysis. The general contents of the CARD is as follows:


1.
OSP System Overview - Describe the basic attributes of the system, to include its configuration, the missions it will perform, its relationship to other systems, and the major factors that will influence its cost.  Included here will be any salient system characteristics required for cost analysis/estimating.  Technical description of the hardware, software, and human characteristics of the system are included, along with any system level physical design parameters (performance, operational, material, environmental characteristics).  A matrix identifying the quantities of the system to be developed, tested, and produced by phase and year is included.  Quantities allotted for initial spares and replacement should be separately identified.  Also described is any system, subsystem, or equipment commonality that is analogous or interchangeable with the proposed system.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

2.
WBS and Subsystem Description (Hardware, Software, Facilities, and Test) - Provide the Work Breakdown Structure of the OSP System, with a technical and functional description of each subsystem.  Hardware technical parameters (weight, thrust, etc.) are included as appropriate for the WBS item, along with identification of technical and risk issues associated with development and production of the individual hardware item.  Any off-the-shelf items should also be identified and described.  For each software WBS item, the function of the software (operational, application, support, or test) is described, with required computer resources identified.  All software and computer resources are classified by developed, modified, and/or off-the-shelf.  Factors influencing the software development and maintenance cost are clearly stated.  Software cost model input parameters (such as lines of code) are included either in a table or attached as an appendix.  Number, type, location, and expected duration of all testing should be identified, along with the organizations that will conduct the test program (if not included within a hardware/software WBS).  Included are flight tests, static/fatigue testing, logistics testing for supportability goals, etc., separated by contractor and government if needed.  Facilities description includes size and design characteristics of new facilities, along with any land acquisition requirements, modifications to existing facilities, and impacts of any hazardous materials.

3.
System Quality Factors - Describe the key system quality characteristics, to include reliability goals in quantitative terms with the conditions under which the goals are to be met; maintainability characteristics with planned maintenance and support concepts in quantitative terms; availability goals for specific missions of the system.  In addition, portability and transportability, interoperability, efficiency, or other quality features are addressed as needed for the system.

4.
Risk- Describe the Program’s assessment of the risk and the measures being taken or planned to reduce these risks, and identify how risk and risk mitigation plans are incorporated into the life cycle cost estimate. (Reference to the program’s Risk Management Plan may be sufficient.)

5.
System Operational Concept - Describe the operational concept with the requisite infrastructure to support the system.  This effort is supported by a number of standard activities that include maintenance, ground system operations, mission operations, flight systems, sustaining engineering, operations analysis, systems engineering, training, testing, documentation, logistics, scheduling, coordination, and plant engineering and operations.  It includes the labor force and the infrastructure to support the OSP System from mission to mission, inclusive of both the fixed costs and the variable operations costs on an annual basis.  Supporting text should describe the functions and relationships of the organizational elements.  Number of sites and operating locations are identified, with new, modified, or existing facilities clearly outlined per site.  Any additional physical, informational, or operations security features required by the system should be described in sufficient detail to estimate the cost of the additional features.  Logistics concepts for both hardware and software should be defined, including methods planned for upgrades and technology insertions.  Training plans for system operators, maintenance personnel, and support personnel are summarized, with identification of the training that needs to be accomplished, the organization that will conduct the training, and the frequency of the training.  

6.
System Milestone Schedule - Describes the acquisition and operations timeline, with major program and hardware/software milestones.  A detailed master integrated schedule can be included as a reference or appendix.

15.4
FORMAT:  Contractor format shall be consistent with Section 15.3 outline.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE:  Draft
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 6.
TITLE:  Data Management Plan 

 7.
DESCRIPTION/USE:  To describe the contractor's plan for implementation of the data management requirements in compliance with the overall program, policies, and procedures.

 8.
OPR:  ED43
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

13.
REMARKS:

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Data Management Plan shall contain the methods and approaches for implementing the data management requirements.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Data Management Plan shall define the scope and depth of the contractor's efforts including management, organization, planning, and the relationship of the data management program to the contractor's other administrative and technical organizations.  The plan shall specify the contractor's management policies and identify, by specific reference, standard practices and detailed work instructions to be used in implementing the data management program.  The plan shall include the following elements:  data management organization, data control procedures, data storage and retrieval procedures, subcontractor data control procedures, and special restrictions.  The plan shall include a preliminary data submittal schedule for fulfilling submission of data in the specific quantities, media, and due dates required.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032MA-026
 3.
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 6.
TITLE:  Offsite Still Photographs, Video, and Motion Pictures
 7.
DESCRIPTION/USE:  To provide NASA with the contractor's film and digital still and motion picture, and video coverage of significant contractor project events and milestones or used to support other activities such as management reviews public affairs, productions, and technical records made during development, assembly, fabrication, integration, and testing.

 8.
OPR:  AD32
9. DM:  OSP
10.
DISTRIBUTION:  Per Contracting Officer's letter
11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  These submittals in the original recording media are independent of their use in preparing other contractual submittals.  Offsite refers to activities at locales requiring travel orders from any NASA center.

14.
INTERRELATIONSHIP:  
15.
DATA PREPARATION INFORMATION:  
15.1
SCOPE:  The Offsite Still Photographs, Video, and Motion Pictures shall provide complete visual coverage of contractor significant events.  Events requiring coverage at NASA sites will be the responsibility of NASA.
15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Offsite Still Photographs, Video, and Motion Pictures shall provide photographic and video data documenting significant progress or milestones as well as of facilities or operations utilized in the design, fabrication, verification, hardware closeouts and data required to support program activities.  Each data item submitted shall be distinctly identified and be accompanied by log sheets or similar records which fully describe the item, when produced.
15.4
FORMAT:  Data formats shall be consistent with standard industry practices unless otherwise instructed by NASA.  Contractor log formats (or their equivalent) used to control and retrieve data shall be mutually agreed to by the contractor and NASA.  Data items produced for NASA release shall comply with agency production, identification, and logging requirement as furnished by NASA.
15.5
MAINTENANCE:  Information shall be kept current using standard industry or NASA practices.  Submittal documents shall state if the data replaces, updates, or is in addition to data previously submitted for the documented event.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032MA-028
 3.
DATA TYPE:  1
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 6.
TITLE: Certificate of Flight Readiness (CoFR) Plan

 7.
DESCRIPTION/USE:  The Certificate of Flight Readiness (CoFR) Plan shall be used to prepare an approach to ensure flight readiness.

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

13.
REMARKS:  Use ISS and Shuttle CoFR plans as a guide. 

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Certificate of Flight Readiness (CoFR) Plan provides planning for flight readiness.

15.2
APPLICABLE DOCUMENTS: None

15.3
CONTENTS: The Certificate of Flight Readiness (CoFR) Plan shall define the approach to ensure that the flight preparation operations, requirements, responsibilities and problem resolution is documented and provided to support the flight readiness review process.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032MA-029
 3.
DATA TYPE:  2
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 6.
TITLE:  OSP Imagery Plan

 7.
DESCRIPTION/USE:  To define the approach and strategy for the photo and video documentation of the OSP spacecraft and components during manufacture, bench testing, assembly, integration, and closeout.  The photographs and videos will be used to support on-orbit maintenance, post launch configuration verification, anomaly analysis, sustaining engineering, hardware reconfiguration, etc.
 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:

SSP 50200-05, Part 1 
Station Program Implementation Plan, Volume 5: Logistics and Maintenance, Part 1: Maintenance

SSP 50502 

International Space Station Hardware Preflight Imagery Requirements
KSC-UB-2002 

CAPPS Preflight Imagery Requirements for the IWG
SSP 50472-XX

ISS Preflight Imagery Plan - Flight XX
14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1 SCOPE: The OSP Imagery Plan shall define the approach and strategy for photo and video documentation of the OSP spacecraft and its components.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The OSP Imagery Plan shall include:


a.
The approach and strategy for photo and video documentation of the OSP spacecraft and its components during manufacturing and ground operations.  At a minimum, the plan shall include the approach for photographing and videoing the following areas: 


1.
IVA Hardware



(a) 
Orbital Replacement Units (ORUs) as-installed to show all visible connectors, fittings, attachment fasteners, reference designators, thermal cooling interfaces, and filters.



(b)
 All mating/assembly interfaces of ORU and other organizational maintenance hardware.



(c)
All fluid/gas line and electrical/data harnesses prior to final mate.



(d) 
All fluid/gas lines and electrical/data harnesses as installed to show all visible fittings, couplings, connectors, and reference designators.



(e) 
Each area to show ORUs and other systems hardware accessibility and the final configuration of the hardware just prior to close-out panel installation.
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15.
DATA PREPARATION INFORMATION (CONTINUED):


(f) 
All close-out panels and covers to show attachment fasteners and all nomenclature (labels, placards, etc.)



(g)
Overall and close-up views of ORUs and system hardware.



(h) 
All manual crew interfaces - e.g., panels, hatches, valves, etc.


2.
EVA Hardware



(a)
 Performance of a photo survey of everything within the physical reach along the primary and secondary EVA translation paths on the spacecraft. This is defined as a 1.1-meter cylinder tangent to the handrail and the hull. The EVA handholds themselves are a key photo target. Also required are several views of any item that is susceptible to kick-load damage that are within physical reach of the crewman, regardless of whether it is in the "corridor."

 
(b) 
All exterior mechanisms in both stowed and deployed position, seen from up to three orthogonal views.

 

(c)
General views of all EVA worksites.

 

(d)
At least one photo of every connector feed-through plate, with the cable harness installed.

 

(e)
Internal control panels and switches that relate to EVA crew safety.

 

(f) 
Any deployment/retraction mechanisms.

 
(g) 
Antenna locations.


b.
The approach for ensuring the photo and video documentation is accessible for reference during all phases of the OSP processing and mission.


c.

The approach for maintaining, organizing, and archiving the photo and video documentation.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Physical Security Plan

 7.
DESCRIPTION/USE: To detail the approach for implementing NASA and contractor Physical Security Requirements.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: It is the responsibility of the contractor to respond to the security requirements that already exist at the NASA center where the work is being performed.  The following documents are referenced as guidelines. If the contractor is at a NASA center not listed here then that center’s Security Procedures take precedence. The following documents may be used as reference documents:

MPG 1371.1
Processing Foreign Visitor Request
KHB 1610.1
KSC Security Handbook
J49W-01
JSC Security Office Management Directive
JPD 1600.3A
JSC Policy Directive
DCP-J-002
Granting of Security Clearance
DCP-J-003
Receipt and Distribution of Classified Information
DCP-J-004
Area Access and Access Card Request
DCP-J-005
Air Force Area Access Initial Application
DCP-J-006
Permanent Badging Request
DCP-J-007
Visitor Badge Request
DCP-J-008
Granting Access to Classified Information
14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Physical Security Plan defines the approach to implementing NASA policy and directive documents in accordance with the Security Procedures and Guidelines at the NASA center where the contractor is doing business. The basic plan shall be unclassified.  Any referenced documents that would be included in the basic security plan whose inclusion would be classified should be addressed as a separate appendix appropriately classified.

15.2
APPLICABLE DOCUMENTS:
NPG 1620.1
Security Procedures and Guidelines
MPG1600
MSFC Security Procedures and Guidelines
NPG 1371.2A
Procedures and Guidelines for Processing Requests for Access to NASA Installations or Facilities by Foreign Nationals or U.S. Citizens Who are Reps of Foreign Entities 

DRD Continuation Sheet
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15
DATA PREPARATION INFORMATION (CONTINUED):
15.2 CONTENTS: The Physical Security Plan shall define the approach to implementing NASA policy and directive documents in accordance with the Security Procedures and Guidelines at the NASA center where the contractor is doing business. The plan shall define security requirements and the approach for implementing at non-NASA sites (i.e. contractor facilities).  The basic plan shall be unclassified.  Any referenced documents that would be included in the basic security plan whose inclusion would be classified should be addressed as a separate appendix appropriately classified.  The NASA plan shall follow Security Procedures:  

NPG 1620.1
Security Procedures and Guidelines

NPG 1371.2A
Procedures and Guidelines for Processing Requests for Access to NASA Installations or Facilities by Foreign Nationals or U.S. Citizens who are Reps of Foreign Entities

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Plan for Transition of OSP System to Operations
 7.
DESCRIPTION/USE: To provide detailed planning information concerning the transition from the OSP development contract to the operations phase contract.  

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Plan for Transition of OSP System to Operations will address all necessary aspects of the transition of the OSP system to an operations contract. The deliverable shall also specify the plans and methods for disposal of systems, components and consumables that will not be required for operations. The conclusion of this transition will represent the end of the base contract.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Plan for Transition of OSP System to Operations shall identify the processes and phasing for (a) handover of the OSP operational spacecrafts, engineering development unit(s), flight test units and the ISS adapters (b) handover of all OSP facilities and equipment including but not limited to those used for mission operations, ground operations, training and manufacturing (c) handover of all OSP IT systems (d) handover, in both physical and electronic forms, of all OSP data, documentation, and drawings including but not limited to that used for mission operations, ground operations, training, and sustaining engineering (e) handover of ground operations, launch operations, mission operations and training. The plan will also provide detailed inventory of all items to be transitioned to the operations phase contractor and will provide a detailed list of items for disposal.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Final Report

 7.
DESCRIPTION/USE:  To provide a summary of the results of the entire contract effort, including recommendations and conclusions.

 8.
OPR:  RS40
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter.  In addition to the final report submitted to the Contracting Officer, the contractor shall concurrently provide to the Center STI/Publication Manager and the NASA Center for AeroSpace Information (CASI) a copy of the letter transmitting the final report to the Contracting Officer.  The copy of the letter shall be submitted to CASI at the following address:


Center for AeroSpace Information (CASI)


Attn: Acquisitions Collections Development Specialist


7121 Standard Drive


Hanover, Maryland  21076-1320

11.
INITIAL SUBMISSION: 30 days after completion of contract.

12.
SUBMISSION FREQUENCY:

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE: The Final Report shall summarize the results of the entire contract work.

15.2
APPLICABLE DOCUMENTS:


NFS 1852.235-73
Final Scientific and Technical Reports


NFS 1852.235-74
Additional Reports of Work – Research and Development
15.3
CONTENTS: The Final Report shall be prepared and submitted in accordance with NFS 1852.235-73 and NFS 1852.235-74. The Final Report shall contain the information required by NFS 1852.235-73.  The Final Report shall summarize the results of the entire contract, including recommendations and conclusions based on the experience and results obtained.  The Final Report shall include tables, graphs, diagrams, curves, sketches, photographs, and drawings in sufficient detail to explain comprehensively the results achieved under the contract. The Final Report shall include a completed report documentation page (Standard Form 298) as the final page, per NFS 1852.235-73(c).
15.4
FORMAT: Contractor format is acceptable for the text of the report.  The final page of the report shall be in accordance with Standard Form 298. The report shall be provided in both hardcopy and electronic versions.  Electronic format shall be in accordance with NFS 1852.235-73.

15.5
MAINTENANCE: None required
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 6.
TITLE: Contamination Control and Implementation Plan (CCIP)

 7.
DESCRIPTION/USE: Shall define implementation measures to assess and control contamination from design, through manufacturing, assembly, test, transportation, launch site processing, launch, on-orbit operations, spacecraft return, and refurbishment such that environments, materials, and processes do not adversely affect spacecraft hardware system life or performance.

 8.
OPR:  ED30
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032MP-009, Materials and Processes Selection, Implementation, and Control Plan (MPCP); 1032MP-010, Material Usage Agreements (MUA); 1032MP-0011, Materials and Processes Identification and Usage List (MIUL); 1032MP-012, Manufacturing and Assembly Plan (MP); and 1032DE-031, Fracture Control Plan (FCP)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Contamination Control and Implementation Plan (CCIP) is applicable to hardware developer(s), subcontractor(s), and vendor(s).

15.2
APPLICABLE DOCUMENTS:

JSC 49774
Standard, Manned Spacecraft Requirements for Materials and Processes

Materials and 

Materials Selection List for MSFC Space Hardware Systems

Processes Technical


Information System


(MAPTIS)


JSC-SP-R-0022A
General Specification, Vacuum Stability Requirements of Polymeric Materials for Spacecraft Applications

MSFC-STD-164
Cleanliness of Components for Use in Oxygen Fuel and Pneumatic Systems Specification  

MSFC-STD-246
Standard Design and Operational Criteria of Controlled Environmental Areas

MSFC-SPEC-1238
Thermal Vacuum Bakeout Specification for Contamination Sensitive Hardware

MSFC-SPEC-1443
Outgassing Test for Non-Metallic Materials Associated with Sensitive Optical Surfaces in a Space Environment

MPG 5340.1
Clean Room and Flow Bench Operations

IEST-STD-CC1246D
Product Cleanliness Levels and Contamination Control Program

ASTM E595
Standard Test Method for Total Mass Loss and Collected Volatile Condensable Materials from Outgassing in a Vacuum Environment


JSC-SN-C-0005D
Space Shuttle Contamination Control Requirements
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: A CCIP shall be developed to define control and implementation measures for all stages of development and use.  The plan shall define the molecular and particulate contamination control requirements and how those requirements will be implemented.  This plan shall address specific procedures for controlling, monitoring, verifying and reporting cleanliness and other production environment standards at all project phases as required by MPG 5340.1 and MSFC-STD-246.  The plan shall address as a minimum, the following:


a.
Conformance - If tailoring of the requirements is planned or necessary, this plan will allow for NASA approval of alternate requirements proposed by the hardware developer.  The contamination control requirements of JSC-49774, JSC SP-R-0022A, JSC-SN-C-0005D, MPG 5340.1, MSFC-STD-246, MAPTIS and the following shall be addressed to describe the degree of conformance to the requirements and the method of implementation:



1.
Materials Selection - Materials shall be selected to preclude a source of contamination in both natural and induced environments.  Contamination levels shall fall within acceptable critical surface design requirements established for critical surfaces.  Friable, shatterable, or flaking materials shall not be used unless protected and approved by the assigned NASA contamination control engineer (CCE) via Materials Usage Agreement (DRD STD/MP-MUA).  All materials exposed to the space environment and located near critical surfaces shall not contaminate those surfaces.  All materials exposed to the space environment and located near critical surfaces shall not contaminate those surfaces.  Total mass loss (TML) of 1.0% and a Collectable Volatile Condensable Materials (CVCM) content of 0.1% (both expressed as percentages of material weight) shall be used as screening levels for rejection of materials when exposed to conditions equivalent to the expected use environment.  Testing shall be in accordance with ASTM E-595 or equivalent and MSFC-SPEC-1443.  The use of materials deemed acceptable in accordance with this test should be used as necessary, to ensure that the performance of the materials are satisfactory.  All fluids shall be procured to specifications listed in the Contamination Control and Implementation Plan (CCIP).  Acceptable fluid cleanliness levels shall be defined in the specifications.



2.
Cleaning and Surface Cleanliness - All materials shall be cleaned to meet the requirements for the end item use.  The cleaning method shall not degrade the material properties, subsequent processing or quality of the part.  Nonvolatile residue (NVR) for surfaces characterized as "A" per IEST-STD-CC1246D shall be determined.  Cleaning methods and alternate solvents shall be approved by the NASA Contamination Control Engineer (CCE) and identified in the CCIP.  All surface cleanliness requirements will be defined in the CCIP.  All contamination sensitive systems shall be thermal vacuum baked to meet the requirements of MSFC-SPEC-1238.  All oxygen, fuel and pneumatic systems shall meet the cleanliness requirements of MSFC-STD-164.


b.
Designation of the individual responsible for contamination control, defined as the Contamination Control Engineer (CCE), with corresponding duties and authority.


c.
Hardware design and fabrication, i.e., proper M&P selection such that the hardware is:



1.
Insensitive to contamination to the greatest extent possible.


2.
Not a contamination threat, i.e., payloads or critical surfaces and surfaces which come in contact with environments and fluids.


d.
Definition of hardware (from piece parts to spacecraft assemblies) exposure environments from manufacture to on-orbit such that component sensitivity to both particulate and molecular contamination is eliminated or satisfactorily controlled.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

e.
Cleanliness level acceptance limits and verification methods for fuels, fluids, bonding surfaces, internal surfaces, and external surfaces.


f.
Contamination violation reporting and effects assessment.


g.
Personnel contamination control training programs.


h.
Clean room garments, controls, and monitoring.


i.
Cleaning, inspection, and recertification methodology and frequency.


j.
Foreign object debris controls.


k.
Thermal vacuum bakeout criteria, conditions, and monitoring instrumentation.


l.
Protection methodology, e.g., bagging and packaging criteria and materials.


m.
Transportation controls and monitoring including component manufacture, as applicable, to assembly facilities and transportation to launch site.


n.
Retention of cleanliness verification measurement data for critical process operation.


o.
Methods and planning for contamination control for launch site integration activities.


p.
Contamination controls and methods of implementation for the transportation phase, and prelaunch through postflight storage activities, as applicable, at launch site.


q.
A list of all fluids to be procured to specifications and acceptable cleanliness levels defined in the specifications.
15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Materials and Processes Selection, Implementation, and Control Plan

 7.
DESCRIPTION/USE: To define the objectives, procedures, logic, and management controls of the hardware developer's, i.e., contractor's, Materials and Processes (M&P) selection, implementation, verification, and control program; and the hardware developer's interfaces with the procuring activity necessary in the operation of this Plan.  In addition, this Plan shall be used to tailor the requirements used for specific programs/projects by comparing and contrasting the hardware developer’s requirements to the JSC 49774 requirements and its applicable documents by constructing a matrix of applicable paragraphs and paragraphs that are not applicable.  The final tailoring of requirements shall be documented in this Plan to provide the degree of conformance and the method of implementation for each requirement identified in JSC-49774. Tailoring also includes using existing or previously developed contractor processes and standards as a submittal of the various required plans.

 8.
OPR:  ED30
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032MP-008, Contamination Control and Implementation Plan (CCIP); 1032MP-010, Material Usage Agreements; 1032MP‑011, Materials and Processes Identification and Usage List (MIUL); 1032MP-012, Manufacturing and Assembly Plan; 1032MP-013, Nondestructive Test (NDT) Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Materials and Processes Selection, Implementation, and Control Plan defines the objectives, procedures, logic, and management controls for materials and processes selection, implementation, verification, and control.  In addition, this plan shall be used to tailor the requirements identified in JSC-49774.
15.2
APPLICABLE DOCUMENTS:

JSC 49774
Standard, Manned Spacecraft Requirements for Materials and Processes
15.3
CONTENTS: The plan shall describe the hardware developer’s activities involved in the identification, evaluation, documentation, and reporting of materials and processes usage in space flight hardware, support hardware and ground support equipment.  The necessary interfaces with procuring activity in the operation of this plan shall be defined.  The method for materials control and verification of subcontractors and vendors shall be included in the hardware developer's plan.  As a minimum and as applicable, the plan shall address the following:


a.
Conformance – The Plan shall address each applicable paragraph of JSC-49774 and describe the method of implementation and degree of conformance for each applicable requirement.  If tailoring of the requirements is planned or necessary, the alternate approaches to JSC-49774 may be submitted in this plan, which meet or exceed the stated requirements.  This tailoring approach will allow for NASA approval of alternate requirements.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
Hardware Developer's Organization - Authority shall be assigned to an individual or group who shall be responsible for review and approval of all M&P specified prior to release of engineering documentation.


c.
Materials and Processes Identification - Identification and documentation of the M&P used, both in the original design and in any changes shall be contained in the Material and Process Identification and Usage List (MIUL) DRD-1032MP-011.


d.
Usage Evaluation – The comparison of the contractor’s materials selection rationale to the requirements as specified in JSC-49774, shall be contained in the Materials and Processes Selection, Implementation, and Control Plan DRD-1032MP-009.


e.
Testing - Logic, procedures and data documentation for any proposed test program to support materials screening and verification testing.  Any material/process testing to be performed by the hardware developer shall require prior NASA approval.


f. 
Material Usage Agreement (MUA) Procedures - Logic, procedures and documentation involved in documenting and approving materials/processes as indicated in JSC-49774 shall be defined, including those that do not meet the established requirements, but are proposed for use due to lack of replacement materials/processes or other considerations and shall be contained in the Material Usage Agreement (MUA) DRD-1032MP-010.


g.
New Technology - Identify areas of new test technology or technique improvement for consideration.

h. Material Design Properties – The plan shall contain the philosophy describing how material         properties will be determined, and if those properties do not exist, how the material properties        will be developed including, but not limited to the statistical approaches to be employed.


i.
Approved Materials List (AML) – The plan shall contain an Approved Materials List from which all materials, including fasteners, will be selected.  


j.
Approved Processes List (APL) – The plan shall contain an Approved Processes List from which all processes will be selected.  


k.
Corrosion Prevention, Control, and Protective Finish Plan – The plan shall contain a corrosion prevention, control and protective finish plan which addresses the following as a minimum:



1.
Environmental corrosion prevention and control measures for all program components, including definition of all environments, test and verification requirements.


2.
Selection methodology with supporting data for the selection of M&P used in corrosion prevention and control.

3. Finish specifications, delineating the protective finishes, including cleaning and surface        treatment, shall be developed and available for review by NASA.


4.
Method of implementation and degree of conformance for each applicable paragraph of the guideline MSFC-SPEC-250.


l.
Forging Plan – The plan shall contain a forging plan which shows the locations and numbers of specimens to be excised from the first production equivalent size forging, including production forging verification and control measures.  In the event of forging process changes, the plan shall include supporting rationale and/or tests to demonstrate the required design material properties and grain flow patterns at control areas.  


m.
Casting Plan  - The plan shall contain a casting plan in accordance with JSC-49774 which shows locations and numbers of specimens to be excised from the first production equivalent size casting, including production casting verification and control measures.  In the event of casting process changes, the plan shall include supporting rationale and/or tests to demonstrate the required design material properties and grain size at control areas.  
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15.
DATA PREPARATION INFORMATION (CONTINUED):

n.
Adhesive Control and Operator Certification Plan – The plan shall contain an adhesive control plan and adhesive bonding operator certification plan as described in MSFC-SPEC-445.


o.
Review Procedures - Assessment and status of materials and processes to permit evaluation of a given design or configuration at hardware milestone reviews.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032MP-010
 3.
DATA TYPE: 1
4.
DATE REVISED:  



5.
PAGE:  1/3

 6.
TITLE: Material Usage Agreements (MUAs)

 7.
DESCRIPTION/USE: For NASA review and approval of the following:  materials and processes usage which do not comply with contractual specifications and requirements, and materials, processes, certifications and specifications that require NASA approval prior to qualification and/or incorporation into the design as specified in JSC-49774.

 8.
OPR:  ED30
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following may be used as a reference document:


MSFC-PROC-1301
Guidelines for Implementation of Required Materials Control Procedures
14.
INTERRELATIONSHIP: DRD’s 1032MP-008, Contamination Control and Implementation Plan; 1032MP-009, Materials and Processes Selection, Implementation, and Control Plan; 1032MP-011, Materials and Processes Identification and Usage List; 1032MP-012, Manufacturing and Assembly Plan; 1032MP-013, Nondestructive Test Plan; and 1032DE-031, Fracture Control Plan (FCP)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Material Usage Agreements (MUAs) describe the material or processes application with sufficient technical rationale to justify usage.

15.2
APPLICABLE DOCUMENTS:

JSC 49774
Standard, Manned Spacecraft Requirements for Materials and Processes

MSFC-SPEC-250
Protective Finishes for Space Vehicle Structures and Associated Flight Equipment, General Specification for

Materials and 
Materials Selection List for MSFC Space Hardware Systems

Processes Technical


Information System


(MAPTIS)




MSFC-STD-3029
Guidelines for the Selection of Metallic Materials for Stress Corrosion Cracking Resistance in Sodium Chloride Environments

SP-R-0022A
General Specification, Vacuum Stability Requirements of Polymeric Materials for Spacecraft Applications

NASA-STD-6001
Flammability, Odor, Offgassing and Compatibility Requirements and Test Procedures for Materials in Environments that Support Combustion
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The MUA shall contain the information required per JSC-49774, MSFC-SPEC-250, MSFC-STD-3029, JSC SP-R-0022, NASA-STD-6001 and MSFC Form 551 (latest revision) and shall be categorized as Class I, or Class II.  MUAs shall be submitted as component level, i.e. valve, transducer, motor, where possible according to MSFC-PROC-1301 guidelines.  Class I MUAs shall be required for materials, processes, certifications, and specifications, which require NASA approval prior to qualification and incorporation into design.  Class I MUAs shall be submitted formally to the Materials Application Evaluation Board (MAEB) at Marshall Space Flight Center (MSFC.  Class II MUAs shall be retained by the hardware developer and subject to NASA review.  Class I MUAs shall be submitted to NASA for review and approval for all M&P usages that do not comply with the contractual specification requirements.  MUAs are classified as Class I if one or more of the following is in effect:


a.
Flammability - size greater than 1 square foot total (one or more materials and do not create propagation path).


b.
Toxicity - the total amount of material intended for use exceeds the maximum limit weight for the total Toxic Hazard Index (T) value of 0.5 or the total T value for the total number of assembled articles intended for use exceeds 0.5.


c.
Stress Corrosion - usage could effect safety of spacecraft or major operational, cost or schedule problem; or complete environment history, including all storage, assembly and service environments are not defined.


d.
Fluid System - materials do not meet requirement of NASA-STD-6001 for liquid or gaseous oxygen.


e.
Corrosion - usage where corrosion can affect structural integrity, or complete environment history, including all storage, assembly and service environments are not defined.


f.
Thermal Vacuum Stability - line of sight, critical surfaces.


g.
Other - any other requirement, e.g., space environmental effects, propellant compatibility (hydrogen, hydrazine, etc.), age life capability, material design properties or temperature capability, processing, NDE, etc., that could affect the safety of spacecraft or major operational, cost, or schedule problem.


Other materials that do not meet screening requirements, but are acceptable at the configuration/ part level, shall be designated as Class II.  These MUAs shall be approved by the Chief of the hardware developer's Materials Organization, and retained at hardware developer's plant, subject to NASA's review upon request.  A Rationale Evaluation Code shall be added in the MUA field of MIUL after the Class II MUA number specifying rationale for approval.  Approved rationale codes are as follows:


Flammability Rationale:

03F
Passed requirements when tested in configuration.


04F
Sandwiched between non-flammable materials with only edge exposure and no ignition source or propagation path.


05F
Unexposed/overcoated with approved material.


08F
Minor usage (less than 0.1 lb. and 2 sq.-in. surface area); no propagation path or ignition source.


09F
Material is used in hermetically sealed container.


10F
Passes Test No. 8 of NASA-STD-6001, "Flammability Test for Materials in Vented  or Sealed Containers".


11F
Material acceptable in configuration; no ignition source or propagation path.


12F
Material not exposed; totally immersed in fluid; evaluated for fluid compatibility only.


13F
Material is acceptable when used on a metal substrate that provides a sufficient heat sink.  Material considered noncombustible in this configuration by test or analysis.


14F
"B" rated material inside a vented container with no propagation path to or ignition source from adjacent equipment.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

Toxicity Codes:

02T
Meets TOX requirements with vacuum bake


03T
Meets TOX requirements in configuration test which is approved by JSC Toxicologist.


Fluid System Compatibility Codes:

02FS
Passes requirements when tested in configuration.


03FS
Material must be batch tested by subcontractor for each application.


Thermal Vacuum Stability Codes:

03VS
"B" rated material; exposed area is not more than 2 sq.-in. and not near a critical surface.


04VS
"X" rated material; exposed area is less than 1/4 sq.-in.


05VS
Unexposed/overcoated with approved nonporous material.


06VS
Weight loss due to dehydration.


07VS
Material totally encapsulated by an acceptable material.


08VS
"B" rated material cured to meet the requirements of an "A" rating.


09VS
Vacuum bake to meet VCM requirements.


10VS
Meets TVS requirements when tested in configuration.


Stress Corrosion Cracking Codes:

01SC
Material in compression.


02SC
No sustained tensile stresses.


03SC
Effect of failure negligible (nonstructural application, will not effect performance if fails).


04SC
Table II material per MSFC-STD-3029 and sheet form (<0.250").


Corrosion Codes:

01C
Material used in inert environment (N2, He).


02C
Adequately finished for corrosion protection.


03C
Acceptable in use environment.


04C
Passivation adequate for environment.


05C
Electrical grounding required, cladding plus conversion coating adequate.


06C
Thermal conductance and electrical bonding requirements preclude painting and chemical conversion coating is adequate (for aluminum only).


07C
Finished on a higher assembly.


08C
Laminated shim - minimum exposure of corrosion resistant material.

15.4
FORMAT: MSFC Form 551 (latest revision) and MSFC-STD-3029, Section 5.4, “Assessment of the Potential for a Stress Corrosion Failure” are acceptable formats for MUA data. MUAs may be submitted electronically in a format compatible with Materials and Processes Technical Information System (MAPTIS).

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

15.6
HARDWARE DEVELOPER SUBMIT LIST:  Hardware developer Submit List (available for review upon request) of Class II MUAs identifying issue, material, drawing number (including find or part number), next assembly, rationale code.
15.7
ADDITIONAL RATIONALE:  Additional Rationale Codes for Type II MUAs must be submitted to NASA for approval.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032MP-011
 3.
DATA TYPE: 2
4.
DATE REVISED:  



5.
PAGE:  1/2

 6.
TITLE: Materials and Processes Identification and Usage List (MIUL)

 7.
DESCRIPTION/USE: To identify all Material and Processes (M&P) usages contained in the end item, excluding piece part electronics, for evaluation of the acceptability of M&P selected and utilized.

 8.
OPR:  ED30
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


MSFC-PROC-1301
Guidelines for Implementation of Required Materials Control Procedures

MSFC-PROC-2095
Desk Instructions for Processing Materials Usage Evaluation Sheets
14.
INTERRELATIONSHIP: DRD’s 1032MP-008, Contamination Control and Implementation Plan (CCIP); 1032MP-009, Materials and Processes Selection, Implementation, and Control Plan (MPCP); 1032MP-010, Material Usage Agreements (MUA); 1032MP-012, Manufacturing and Assembly Plan (MP); 1032MP-013, Nondestructive Test Plan (NTP); and 1032DE-031, Fracture Control Plan (FCP)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Materials and Processes Identification and Usage List (MIUL) identifies all M&P usages contained in the end item.

15.2
APPLICABLE DOCUMENTS:

JSC 49774
Standard, Manned Spacecraft Requirements for Materials and Processes

MSFC-SPEC-250
Protective Finishes for Space Vehicle Structures and Associated Flight Equipment, General Specification for

Materials and 
Materials Selection List for MSFC Space Hardware Systems

Processes Technical


Information System


(MAPTIS)


MSFC-STD-3029
Guidelines for the Selection of Metallic Materials for Stress Corrosion Cracking Resistance in Sodium Chloride Environments

SP-R-0022A
General Specification, Vacuum Stability Requirements of Polymeric Materials for Spacecraft Applications

NASA-STD-6001
Flammability, Odor, Offgassing and Compatibility Requirements and Test Procedures for Materials in Environments that Support Combustion
15.3
CONTENTS: As a minimum, the MIUL shall document and identify the following:


a.
Detail drawing number, title (nomenclature), and dash number.


b.
Next assembly number, title (nomenclature), and dash number.


c.
Change letter designation.


d.
Drawing source (contractor or vendor).

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

e.
Material and process specification with title, revision, and author identified.


f.
Cure number from the Materials and Processes Technical Information System (MAPTIS) (shall define cure conditions for nonmetals only).


g.
Environmental data (complete environment history including all storage, assembly and service environments, media, pressure, temperature, etc.).


h.
Quantitative information shall include weight, thickness and surface area (for nonmetals only).


i.
MUA number/status (if applicable).


j.
NASA material code (from MAPTIS) shall identify material/alloy designation, form, strength or condition for metals; and material designation, trade name, use type, composition and manufacturer for nonmetals)


k.
Standard part number (NAS, MS, AN, etc.).


l.
Material rating for intended usage (shall evaluate usage based on applicable criteria of JSC-49774, NASA-STD-6001, NASA-STD-3029, MSFC-SPEC-250, JSC-SP-R-0022, utilizing MAPTIS as a data source).


m.
Remarks (shall provide additional rationale to justify acceptance of M&P application using MSFC-PROC-1301 for guidance).


The hardware developer shall designate on the MIUL which process specifications are critical* to the fabrication, control and inspection of the contract end items on the MIUL. These processes shall be submitted for the review and approval of NASA.


*Critical Processes:  A materials process (i.e., a process which changes the chemical/physical properties of a material). A critical process is an operation, treatment or procedure used as a step in manufacturing or inspection that, if improperly or inadequately performed, can have a significant performance effect on any of the following:


a.
Hardware identified on the Critical Items List (CIL).


b.
Hardware designated for fracture control.


c.
Ordnance hardware.


d.
Hardware where design conformance is not ensured by inspection or test.


e.
Hardware which has a high technical risk; i.e., stringent technical performance requirements in its intended application relative to state-of-the-art techniques for the item.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032MP-012
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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PAGE:  1/2

 6.
TITLE: Manufacturing and Assembly Plan

 7.
DESCRIPTION/USE: To establish the requirements for the Manufacturing and Assembly Plan so that the program can scope the entire magnitude of the task to be accomplished and provide technically sound, efficient, and cost effective plan of action to ensure projected schedules can be maintained.  

 8.
OPR:  ED30
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032MP-008; Contamination Control and Implementation Plan (CCIP); 1032MP-009, Materials and Processes Selection, Implementation, and Control Plan (MPCP); 1032MP-010, Material Usage Agreements (MUA); 1032MP-011, Materials and Processes Identification and Usage List (MIUL); 1032MP-013, Nondestructive Test Plan (NTP); and 1032DE-031, Fracture Control Plan (FCP)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Manufacturing and Assembly Plan is applicable to hardware developer(s), subcontractor(s), and vendor(s).

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: This plan shall define the objective, methods and procedures to be used in the manufacture and assembly of the deliverable hardware.  The plan shall define the make-or-buy process, including objectives, criteria, management, logic, and results.  Specifically the plan shall contain:

a.
Organization - A description of the manufacturing and assembly organizations and policies, as well as the organizational relationships between these and the other key organizations supporting the deliverable hardware manufacturing effort.


b.
Systems and Controls - The systems and controls to be used by the fabrication and assembly organization for procurements, inspection and testing, nonconformance reporting, material control, configuration control, manufacturing and assembly documentation shall be defined.



1.
Procurements - Major components and assemblies to be procured rather than manufactured and/or assembled in-house, long lead time procurements, and risks associated with sole or proprietary sources shall be identified.



2.
Inspection and Test - Requirements for inspection and test stations, as well as procedures shall be provided for each control point in the manufacturing and assembly sequence.


c.
Producibility Plan - The plan shall define the producibility analysis process to be used in the development of deliverable hardware.  Flight hardware design documentation shall be reviewed to ensure the ability to fabricate, inspect, and assemble hardware as depicted by the engineering design drawings.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

d.
Manufacturing and Assembly Flow - The methods, procedures, and operations of control points used to plan, manufacture, and monitor the fabrication and assembly of the deliverable hardware shall be defined.



1.
Critical Processes - All processes, methods, facilities, tooling, or skills critical to success shall be identified along with their required preventative and/or corrective actions that must be taken to ensure the success of the deliverable hardware.  The schedule shall fully reflect required availability milestone dates of all project critical items.  New, unique, or unfamiliar processes shall be identified with rationale explaining why these processes are to be used.



2.
Tooling - A listing and planned usage of tooling and support equipment required to fabricate and assemble deliverable hardware shall be described.



3.
Assembly Sequence - A time correlated sequence of operations necessary to assemble the hardware, including assembly requirements, constraints, and operations to be performed shall be described.


e.
Capabilities and Facilities - The facilities and capabilities required for fabrication, manufacturing, and assembly shall be described.


f.
Major Subsystems - The major subsystems of deliverable hardware to be manufactured and assembled by the fabrication organization shall be identified.     

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Nondestructive Test (NDT) Plan

 7.
DESCRIPTION/USE: Shall identify all NDT and Nondestructive Evaluation (NDE) procedures and specifications employed in the inspection of materials.

 8.
OPR: ED30
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following document may be used as guidelines:


AIA/NAS410
Certification and Qualification of Nondestructive Test Personnel
14.
INTERRELATIONSHIP: DRD’s 1032MP-008, Contamination Control and Implementation Plan (CCIP); 1032MP-009, Materials and Processes Selection, Implementation, and Control Plan (MPCP); 1032MP-010, Material Usage Agreements (MUA); 1032MP-011, Materials and Processes Identification and Usage List (MIUL); 1032MP-012, Manufacturing and Assembly Plan (MP); and 1032DE-031, Fracture Control Plan (FCP)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The NDT Plan describes the NDT/NDE analysis, requirements and reporting system proposed for use.

15.2
APPLICABLE DOCUMENTS:

JSC 49774
Standard, Manned Spacecraft Requirements for Materials and Processes
15.3
CONTENTS: A Nondestructive Test (NDT) Plan shall be submitted in accordance with MIL-HDBK-6870 describing the process for establishment, implementation, execution and control of NDT inspections.  The NDT Plan shall implement the requirements of MSFC-STD-1249, JSC-49774 and the applicable program Fracture Control Plan. The plan shall define NDT planning and requirements to


include the following:


a.
Design Requirements - The NDT plan shall include a well defined and disciplined system to ensure all designs are reviewed to establish appropriate NDT inspection requirements and acceptance criteria.  The NDT plan shall address the following criteria:



1.
The design and design review process to include a multifunctional representation including Engineering, Manufacturing, Materials, Quality Assurance, and NDT as a minimum.



2.
Final design approval by all reviewing organizations to be accomplished to signify agreement with the specified engineering, manufacturing, materials, processing, NDT, and quality requirements and that the part is producible and inspectable or is subject to process controls.



3.
Establishment of NDT requirements to consider NDT inspectability, capability and reliability; materials and processes; manufacturing and inspection history for similar processes; prior or similar service history; material, process or part criticality; design analysis and critical initial flaw size(s) (CIFS).
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15.
DATA PREPARATION INFORMATION (CONTINUED):


4.
NDT Inspection requirements to include but not be limited to fluorescent penetrant, magnetic particle, and eddy current for surface oriented flaw detection.  Other methods such as X-Ray for hidden surfaces or ultrasonic inspection, etc. may be appropriate for some design configurations.  Where subsurface inspections are required, X-Ray or Ultrasonic inspections shall be utilized.  Other methods may be used, if appropriate, and if demonstrated to reliably detect CIFS.



5.
NDT inspections to verify integrity of material and processes, as appropriate.


b.
NDT Requirements Implementation - Coordination with the appropriate manufacturing and quality assurance organization shall be done to ensure the development and/or acquisition of needed inspection technology and resources to meet the specified design and quality assurance requirements. The NDT plan shall address the following criteria:



1.
NDT Inspection requirements and sequencing to give consideration to the specific manufacturing processes with emphasis on optimizing inspection reliability and early flaw detection before unnecessary processing costs are incurred and/or performing processes which may significantly reduce flaw detection capability.



2.
Etch before Fluorescent Penetrant Inspection (FPI) to be required when metal will be smeared by machining process and the smearing will adversely compromise the purpose of the inspection.



3.
Etch-FPI may be considered in either a semi-machined or finished machined configuration as appropriate for the specific materials and processes involved.


c.
NDT Certification -  Flaw detection NDT Inspections for FPI, Magnetic Particle Inspection (MPI), Eddy Current Inspection (ECI), X-Ray and Ultrasonic (UT) (as a minimum) shall require formal training and certification using AIA/NAS410 as a guideline.  Training and certification requirements for other methods may be established.


d.
NDT Reliability Requirements for Fracture Critical Parts - NDT inspections for surface crack or crack like defects on parts designated as Fracture Critical shall reliably detect the design specified Critical Initial Flaw (CIF) size with 90% probability of detection (POD) and 95% lower confidence bound (LCB).



1.
NDT methods applied for CIF sizes equal or greater than those specified in MSFC-STD-1249 have been reliably demonstrated within industry.  Demonstration of reliability is required when the inspection method adversely differs from standard industry and government practices described in the referenced specifications.



2.
Application of NDT methods for detection of cracks or crack like flaws smaller than those defined in MSFC-STD-1249 shall require a reliability demonstration.  Such NDT methods are referred to as "Special NDT".



3.
NDT Reliability demonstration requirements may be satisfied using prior NDT reliability demonstrations where the NDT methods, systems and applications are deemed similar.


e.
NDT Inspection Specifications and Standards - NDT Inspection Specifications shall provide inspection capabilities and reliabilities comparable to the following referenced Applicable Documents in 15.2.


f.
Reporting System Description- The plan shall describe the NDT/NDE requirements and reporting system used and will provide a comprehensive description of all NDT/NDE activities, in accordance with the requirements of MIL-HDBK-6870, MSFC-STD-1249 and JSC-49774.  The plan shall include, but not be limited to, the following:



1.
Means of coordinating design requirements such as critical crack size and NDT capabilities.



2.
Means of implementing NDT specifications and procedures, including personnel and facilities certification.
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15.
DATA PREPARATION INFORMATION (CONTINUED):


3.
Means of coordinating NDT procedures and specifications with NASA.



4.
Description of the implementation of automation of NDT.



5.
Reporting of and actions taken in regards to NDT results.



6.
Means of developing accept/reject criteria.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Operations Data Book

 7.
DESCRIPTION/USE: To be used by the program, engineering, and flight operations teams as the single authoritative source of properly validated data which most accurately and completely describes the OSP spacecraftoperational performance capabilities and limitations.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The Space Shuttle Operations Data Book, NSTS-08934 (all volumes), may be used as a reference for the appropriate content and level of detail.

14.
INTERRELATIONSHIP:  DRD 1032OP-061, Systems Operations Handbook (SOH)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Operations Data Book provides spacecraft information to be used as a resource to conduct the mission from lift-off through landing and recovery.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Operations Data Book shall include, but is not limited to, the following:


a.
System descriptions and description of operational modes.


b.
Functional block diagrams.


c.
Subsystem block diagrams.


d.
Simplified logic control schematics.


e.
Command processing.


f.
Command memory dumps.


g.
Thermal characteristics.


h.
Electrical power characteristics.


i.
Electrical distribution block diagrams.


j.
Power dissipation values for the electrical power system.


k.
Fault Detection, Isolation, and Recovery (FDIR) triggers.


l.
Safemode operation.


m.
System alerts.


n.
Operation ranges of critical parameters.


o.
Operations constraints and restrictions.


p.
Hardware “redline” values.


q.
Mass, Volume, and capacity properties.


r.   
Power consumption values for all electrical components. 


s.   
Operational characteristics for each OSP system and sub-system.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-016
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Crew Survival Operations Document

 7.
DESCRIPTION/USE: To provide a summary of operations and system information needed to conduct crew survival operations. 
 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: This DRD supports Statement of Work sections for Crew Survival within Systems Engineering and Integration (3.2) and Spacecraft (Test and Production Vehicles) (3.14)

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Crew Survival Operations Package, as a minimum, provides descriptions of support facilities and actions taken, by the flight and ground crews, in the event crew survival operations must be conducted.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Operations Data Package shall include detailed discussions and operations scenarios of the following:

a.
Pre-launch rapid egress.

b.
Post-landing rapid egress.


1.
Land landing.


2.
Water landing.

c.
Pre-launch crew abort or escape activation.

d.
Ascent escape.

e.
Ascent abort.

f.
Entry escape.

g.
Entry abort.

h.
Safe haven.

i.
Rescue.

j.
Supporting facilities.


k.
Human Factors.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.: 1032OP-017
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  OSP Mission Operations Training Development and Support Plan 

 7.
DESCRIPTION/USE:  To document the overall plan for training and the processes that are utilized for curriculum and lesson development.

 8.
OPR: OSP/JSC


9:  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

 11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP: DRD’s 1032OP-021, OSP Crew Training Catalog Inputs; 1032OP-052, OSP Certification Guides; 1032OP-039, OSP Flight Controller Training Materials; 1032OP-037, Crew Training Materials; 1032OP-035, OSP Flight Operations Curriculum, Lesson, and Instructor Feedback; 1032OP-064, OSP Training Capability Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The OSP Mission Operations Training Development and Support Plan defines curriculum (training flow) and lesson development processes that will be used to develop contractor supplied lessons as defined in OSP Crew training catalog and other certification guides.
15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The OSP Mission Operations Training Development and Support Plan shall document the overall plan for training flight crews, flight controllers, training instructors, flight designers, engineering support personnel, and other personnel as required to support OSP flight operations.  The plan shall include the curriculum and lesson development processes covering all aspects of flight operations including, but not limited to launch operations, crew escape and abort, orbit insertion, rendezvous and proximity operations, mating, spacecraft operation and checkout, quiescent operations, activation and checkout, medical operations related to the OSP, habitability, unmating, return operations, landing operations, and post-landing operations.  


The plan shall also include plans and provisions for any on-orbit refresher training that may be required for the ISS crew while the OSP is mated with ISS.

The plan shall include a schedule for all activities leading up to launch related to training.  The schedule shall include, but not be limited to:


a.
The ready to start training date for crew and flight controllers.


b.
Simulator development milestones and readiness dates.


c.
Mock-up development milestones and readiness dates.


d.
The development milestones for other training media such as: 


1.
Computer based trainers.


2.
Part task trainers. 


3.
Workbooks, as well as. 


4.
Scripts and lesson plans. 

DRD Continuation Sheet

TITLE:
OSP Mission Operations Training Development and
DRD NO.:  1032OP-017

  Support Plan
DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

Facility loading including total training hours and time in each facility shall be included with the plan laid out with a goal of making efficient use of the facilities and crew time.  Assumptions and basis of estimate for the plan shall be documented.  


The plan shall also include the processes for developing the curriculum and lessons differentiated as a function of lesson delivery media.  The format for lesson plans shall be defined.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-019
 3.
DATA TYPE: 1
4.
DATE REVISED:  
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 6.
TITLE: Flight Operations Management and Integration Plan

 7.
DESCRIPTION/USE: To define the organizational structure, authority, plans, policies, procedures, management tools, and responsibility used to implement the contractor's approach to managing the flight operations activities and its subcontractors involved in these activities.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD 1032OP-041, Flight Operations Process Integrity Metrics
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Flight Operations Management and Integration Plan shall encompass and integrate the entire OSP flight operations management activities.  

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Flight Operations Management and Integration Plan shall include sections on the significant policies and plans of all aspects of flight operations including, as a minimum, flight production and planning; spacecraft design and operations integration; systems analysis and product development; flight design; reconfiguration; contractor-provided crew and flight controller training; contractor-provided flight controller support; and agreements with other contractors.

The plan shall clearly document the management and integration approach to be used to evaluate and improve performance; this should provide for the creation and use of process integrity metrics in measuring and improving processes.  The plan shall provide for objective evaluation criteria as agreed to between NASA and the contractor.


The plan shall include the processes for creating and updating product handbooks and glossaries for Flight Design, Flight Planning, and other operations documentation.


The plan shall ensure that process changes that impact NASA requirements or interfaces external to the contractor are coordinated with NASA.  Where appropriate, it shall provide clear traceability of production procedures and methods to design requirements.


The plan shall address how sustaining support for any unique flight operations systems shall be provided, including hardware, software, and data.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

Each section of the Flight Operations Management and Integration Plan shall include:


a.
Summary of principal objectives of the section/task.


b.
Description of the workplans, work process, controls, and standards.


c.
Definitions of responsibilities, key roles, and coordination activities.  This includes applicable flight control team positions, tasks, and responsibilities and associated accountability.


d.
Identification of organizational interfaces and dependencies between the contractor and external organizations, and internal interfaces and dependencies between major processes.


e.
Definition of key metrics for measuring process integrity of management plan.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.: 1032 
ISSUE: Draft
2.
DRD NO.: 1032OP-021
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  OSP Crew Training Catalog Inputs

 7.
DESCRIPTION/USE:  Curriculum and requirements for OSP Flight Crews.

8.
OPR: OSP/JSC
9.  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

 11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  ISS Crew Training Catalog which can be found at: https://mod2.jsc.nasa.gov/dt/focas/catalog/lesson/index.cfm  (NASA will need to provide access)

14.
INTERRELATIONSHIP:  DRD’s 1032OP-017, OSP Mission Operations Training Development and Support Plan; and DRD 1032OP-064, OSP Training Capability Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Crew Training Catalog Inputs shall cover crew training curricula.  
15.2
APPLICABLE DOCUMENTS: 

ISS Crew Training Catalog

15.3
CONTENTS:  The Crew Training Catalog Inputs shall include a description of curriculum, lesson descriptions, and final certification criteria.  Content shall be based on an agreement with the customer.

15.4
FORMAT: Format shall be electronic in accordance with current ISS Crew Training Catalog.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-024
 3.
DATA TYPE: 2/3
4.
DATE REVISED:  
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 6.
TITLE: Ground Processing Maintenance Plan and Report

 7.
DESCRIPTION/USE: To deliver detailed plan and report of the maintenance of ground facility and systems hardware required to support ground operations and ground operations training.  

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Plan is Data Type 2; Report is Data Type 3.

14.
INTERRELATIONSHIP: DRD’s 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report; 1032OP-031, Ground Operations Training Plan; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-005, Human Engineering Task Analysis ; 1032LS-012, Integrated Logistics Support Plan; 1032LS-014, Logistics Support Analysis; 1032LS-011, Government Property Management Plan; 1032LS-016, Recommended Spare Parts List; 1032RM-013, Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Ground Processing Maintenance Plan and Report shall describe the maintenance approach for ground systems hardware used in support of ground operations and ground operations training, and the report shall provide a status on maintenance activities.

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: The Ground Processing Maintenance Plan shall document the contractor’s approach to ground facilities and systems hardware maintenance, including reliability centered maintenance, maintenance intervals, and tracking of maintenance performance. The plan shall address the following elements:



a.
Development and tracking of required maintenance intervals, techniques and implementation.


b.
Work control approach for the scheduling, implementation, and tracking of ground systems maintenance and support for processing.


c.
Tracking and annual report of the maintenance backlog for each facility, system, and equipment item.


d.
Preventive and predictive technologies used, including the equipment and labs required.

The Ground Systems Hardware Ground Processing Maintenance report shall address the following elements:

a.
Maintenance performed during the previous year including date performed and whether the maintenance was performed late or on-time.


b.
 Functional performance metrics, including breakdown statistics (total hours of planned versus unplanned maintenance by system and equipment item).

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

c.
Evaluation of reliability centered maintenance program (e.g., analyses performed, results of preventative and predictive technologies).


d.
Evaluation of new engineering analyses or new technologies used to reduce maintenance and/or improve reliability.


e.
Annual report of the maintenance backlog for each facility, system, and equipment item.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-025
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Flight Hardware and Ground Systems Computer Models and Simulations

 7.
DESCRIPTION/USE: To provide 2-D and 3-D flight vehicle and ground systems simulation models and simulations to assess facility and support equipment clearances and utilization, the placement of flight hardware and support equipment, conflicts in work stands and work areas, storage during dwell times, and moves and lifts of flight hardware and support equipment from one work area/work stand/facility to another.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report; 1032OP-044, Ground Facilities and Equipment Utilization Plan and Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Flight Hardware and Ground Systems Computer Models and Simulations will provide 2-D and 3-D simulation models and simulations for flight hardware processed on the ground and for ground systems used during ground operations from landing to launch.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Flight Hardware and Ground Systems Computer Models and Simulations shall provide 2-D and 3-D simulation models and simulations to show the following:


a.
Facility utilization space allocation showing processing facilities with the location of flight hardware and support equipment and amount of space required.


b.
Support equipment utilization space allocation. 


c.
Flight hardware utilization showing common and unique hardware. 


d.
Move and lift plans showing moves and lifts of flight hardware and support equipment from one area/work stand/facility to another.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-027
 3.
DATA TYPE: 1
4.
DATE REVISED:  
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 6.
TITLE: Ground Processing Systems Plan

 7.
DESCRIPTION/USE: Defines the operations concept and approach for the use of new, modified, and existing facilities, facility systems, computer systems, and support equipment required for spacecraft ground operations at the pre-launch, launch, and landing sites.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032OP-032, Ground Turnaround Assessment Plan; 1032HE-005, Human Engineering Task Analysis ; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-003, Human Engineering Design Approach-Operator; 1032HE-001, Human Engineering Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Ground Processing Systems Plan describes the concepts and approach for utilizing ground systems in support of ground operations at the pre-launch, launch, and landing sites.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Ground Processing Systems Plan shall define the general concept and approach for the utilization of ground systems (facilities, facility systems, computer systems, and support equipment) in support of ground operations.  The plan shall address compliance with human engineering requirements and processes.  The plan shall define:


a.
Functional concept and utilization approach for each ground facility, system or end item required, including real time command and control and archival data systems.


b.
OSP fleet size and the ground systems approach for supporting the proposed fleet size.


c.
Systems required for work control, including procedure development, implementation, and tracking.


d.
Systems required to implement physical security plan. 

      
e.
Systems and equipment required for material handling (e.g. crane or hoist requirements).



f.
Systems and equipment required for maintenance and logistics to support activities including, but not limited to, maintenance tracking, parts tracking, depots and warehouse storage and facility space allocation tracking.


g.
Systems required to support personnel and administrative functions, including resource profile and training records.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-030
 3.
DATA TYPE: 3
4.
DATE REVISED:  
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 6.
TITLE: Support Equipment Utilization List

 7.
DESCRIPTION/USE: To maintain a support equipment list for ground operations and ground operations training.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032OP-027, Ground Processing Systems Plan; 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report; 1032OP-031, Ground Operations Training Plan; 1032LS-014, Logistics Support Analysis; 1032CM-010, Configuration Management Plan; 1032LS-011, Government Property Management Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Ground systems support equipment required to support ground operations and ground operations training.

15.2
APPLICABLE DOCUMENTS:

TR 1287  
KSC Support Equipment List By Title Number
15.3
CONTENTS: The Support Equipment Utilization List shall identify support equipment with a model (configuration item) designation number and track the model, serial (reference designator), and equipment numbers; the facility/area use location; category (ground support equipment, flight support equipment, test equipment, or factory equipment); assigned contractor organization; criticality (critical or non-critical); quantity; and status (whether the item is in active use, shared with another government program, has been designed-not-built, is in standby mode, or is currently in reserve). 

15.4
FORMAT: Electronic interface with TR 1287, KSC Support Equipment List By Title Number.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-031
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Ground Operations Training Plan

 7.
DESCRIPTION/USE: To describe the approach to train and certify the launch and landing operations, ground processing, depot operations and maintenance personnel in support of the Orbital Space Plane (OSP) Program.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032LS-012, Integrated Logistics Support Plan 
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Ground Operations Training Plan provides for personnel training, certification and re-certification for systems, safety, medical and critical skills required to support OSP launch operations, landing operations, ground processing operations, depot operations, and maintenance.    

15.2
APPLICABLE DOCUMENTS:

KHB 3410.1
Implementing Instructions For KSC Systems, Safety and Skills Training and For Certification of Personnel

KHB 1710.2
KSC Safety Practices Handbook
15.3
CONTENTS:  The Ground Operations Training Plan shall provide planning for personnel training, certification and re-certification for systems, safety, medical and critical skills required to support OSP launch operations, landing operations, ground processing operations, depot operations, and maintenance.  The plan shall establish responsibilities, procedures and methods to be utilized in accomplishing the overall ground training and certification program. The plan shall describe policies, responsibilities, and procedures used to insure that personnel are adequately trained and certified to perform their assigned duties.  The plan shall include criteria which relate to work classification and skills, education, experience, training, and other qualifications necessary to ensure safe and efficient operations and maintenance of the OSP system.  The plan shall fulfill the requirements of the applicable documents listed in 15.2 and include the following:


a.
Certification Program:



1.
General:

(a)
Program description.

(b)
Program administration.

(c)
Certification duration.

(d)
Definitions.

(e)
Job description summaries.

(f)
Task assignments per job description.

(g)
Skills required per job description.

DRD Continuation Sheet

TITLE:
Ground Operations Training Plan
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15.
DATA PREPARATION INFORMATION (CONTINUED):


2.
Certification requirements/skills:

(a)
Education.

(b)
Experience/work history.

(c)
Specialized training.

(d)
Physical condition/attitude.



3.
Certification process:

(a)
Supervision responsibilities.

(b)
Certifying authority.

(c)
Formal/informal examination.

(d)
Proficiency demonstration.


b.
Certification documentation.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-032
 3.
DATA TYPE: 1
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 6.
TITLE: Ground Turnaround Assessment Plan

 7.
DESCRIPTION/USE: To define the operations concepts and approach for ground processing of the spacecraft and other flight hardware from initial delivery through launch, landing and subsequent flows.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


KHB-1710.2 
KSC Safety Practices Handbook

KHB 1610.1 
KSC Security Handbook

14.
INTERRELATIONSHIP: 1032OP-027, Ground Processing Systems Plan; 1032LS-012, Integrated Logistics Support Plan; 1032RM-013, Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report; 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032HE-005, Human Engineering Task Analysis ; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-003, Human Engineering Design Approach-Operator; 1032HE-001, Human Engineering Plan; 1032OP-063, Support Requirements Documentation
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Ground Turnaround Assessment Plan describes the concept and approach for ground turnaround of the spacecraft and other flight hardware from initial delivery through launch and landing, including required maintenance and refurbishment.

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: The plan shall describe the activities and resources required during ground processing of the OSP.  The plan shall identify contingency activities including storage of spacecraft, other flight hardware, and support equipment.  The plan shall define the estimated spacecraft timelines required for maintenance, refurbishment and modifications/upgrades.  The plan shall address the use of work control and tracking systems required to support spacecraft processing.  This plan shall be integrated with the Ground Processing Systems Plan to minimize duplication.  The plan shall also include:


a.
Procedure list, flow charts, and schedules, including critical path and parallel processing activities that address ground operations, launch, and landing (including prime and contingency landing sites).

b.
Proposed locations and equipment setups for each spacecraft processing area.

c.
Proposed work force resource loading for both hands-on and support activities.


d.
Support required from the government and other government and ELV contractors.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
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ISSUE: Draft
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 6.
TITLE: Ground Operations Management and Integration Plan

 7.
DESCRIPTION/USE: To define the organizational structure, authority, plans, policies, procedures, management tools, and responsibility used to implement the contractor's approach to managing the ground operations and ground systems activities and its subcontractors involved processing the spacecraft.

 8.
OPR:  OSP/KSC
9. DM:  OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032OP-032, Ground Turnaround Assessment Plan, 1032OP-027, Ground Processing Systems Plan; 1032OP-024, Ground Processing Maintenance Plan and Report; 1032SW-020, Software User Manual; 1032SW-019, Software Maintenance Plan; 1032SE-063, Sustaining Engineering Plan and Reports; and 1032LS-012, Integrated Logistics Support Plan (ILSP)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Ground Operations Management and Integration Plan shall encompass and integrate the entire OSP ground operations management activities.  

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The Ground Operations Management and Integration Plan includes, as a minimum, flight hardware/software processing and planning; ground systems design and operations integration; systems analysis and product development; ground systems and flight hardware/software refurbishment and maintenance; contractor-provided training; launch and landing integration and support for launch and landing operations; and agreements with other contractors.

The plan shall document the approach for developing and controlling work schedules, including obtaining government approval and providing government access.

The plan shall clearly document the management and integration approach to be used to evaluate and improve performance; this should provide for the creation and use of process integrity metrics in measuring and improving processes.


The plan shall include the processes for creating and updating product handbooks and glossaries for facilities, facility systems, command control and monitoring systems, and support equipment design, flight hardware/software processing, and other operations documentation.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

The plan shall ensure that process changes that impact NASA requirements or interfaces external to the contractor are coordinated with NASA.  Where appropriate, it shall provide clear traceability of production procedures and methods to design requirements. 


Each section of the Ground Operations Management and Integration Plan shall include:


a.
Summary of principal objectives of the section/task.


b.
Description of the work plans, work process, controls, and standards.

c.
Definitions of responsibilities, key roles, and coordination activities.  This includes applicable ground testing and launch control support team positions, tasks, and responsibilities and associated accountability.

d.
Identification of organizational interfaces and dependencies between the contractor and external organizations, and internal interfaces and dependencies between major processes.


e.
Definition of key metrics for measuring process integrity of the management plan.

The following ground systems elements are included:


a
Readiness approach for Facilities and Equipment items to support processing/testing activities, including the presentation of Certificates of Readiness for required ground systems prior to the start of flight hardware processing for each major new item of flight hardware.  


b.
Work control approach for the scheduling and implementation of ground systems maintenance and support for processing.


c.
Tracking and management of facilities and facility space utilization, including the use of space utilization database(s) that track the assignment and use of space by facility, room and use category (office, fabrication, assembly/test, lab/computing, storage, general support, etc.).


d.
Facility and equipment items project cost analyses for operational support, maintenance, and sustaining of each facility, system and equipment item.


e.
Implementation, monitoring, and maintenance approach for hazardous, clean work, and general processing areas to insure safety, contamination and cleanliness controls (including access controls), and the satisfaction of processing support requirements.

f.
Facility Handbooks and Standard Interface drawings that describe the general use, plans and operational interfaces for each operational facility with general distribution to all personnel and customers.


g.
System/hardware monitoring requirements, contingency scenarios, and rapid response plans to address equipment failures and plans to prevent damage to flight hardware and facilities/equipment, following system and/or equipment breakdowns.


h.
Energy use plans and reports for ground facilities.  Plan/report shall address:


1.
Approach to monitor and measure energy use for each facility.


2.
Emergency conservation measures to reduce energy consumption when the source is in short supply.


3.
Energy consumption forecasts for the current and five succeeding years for each facility.


4.
Energy use per square foot.


n.
Utility outage reporting and coordination.


o.
Facility evacuation plans for each facility.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-035
 3.
DATA TYPE: 5
4.
DATE REVISED:  
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 6.
TITLE: OSP Flight Operations Curriculum, Lesson, and Instructor Feedback

 7.
DESCRIPTION/USE: To document quality of OSP flight operations curriculum and lessons.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Flight Operations Curriculum, Lesson, and Instructor Feedback data will document as-delivered appraisal of flight operations training for OSP flight crews and mission controllers.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The OSP Flight Operations Curriculum, Lesson, and Instructor Feedback shall collect and maintain student feedback data on curriculum and lesson quality.  Records shall be data accessible within 10 days after completion of lesson. Feedback factors to be reported are:


a.
Curriculum/lesson effectiveness - How the student believes that overall curriculum prepared them to accomplish their job.


b.
Curriculum/lesson efficiency - If the student believed that the curriculum accomplished training required to do the job in the minimum amount of time.


c.
Customer satisfaction - The student understood the curriculum and is satisfied with its content.


d.
Resource utilization - Over the full curriculum, facility utilization and performance was proper.


e.
Instructional ability - Instructor's ability to present lesson to student, understanding of lesson objectives and where lesson fit into curriculum.


f.
Instructor readiness - The instructor(s) was prepared to perform lesson.


g.
Instructor technical ability - The instructor(s) demonstrated technical competence in performing lesson.


h.
Data will be maintained such that it can be broken down according to curriculum/training flow, lesson, or instructor.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Records shall be data accessible within 10 days after completion of lesson.

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-036
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: OSP Console Operations Documentation Product Handbook

 7.
DESCRIPTION/USE: To define the content and delivery requirements of each operations documentation product (see 15.3 Contents), provide procedures required for each operations documentation product, and provide consistent Mission Control Center (MCC) product standards.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Reference: The Operations Documentation Product Handbook and Product Glossary (USA005040), currently in effect in the MCC, is the functional equivalent of the data required by this DRD.
14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Console Operations Documentation Product Handbook provides detailed information on the process, dependencies, quality assurance, and development flows of each of the OSP console operations products. It also includes detailed product definitions and delivery requirements for each operations product.
15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The OSP Console Operations Documentation Product Handbook provides the procedures, development process/product flows, dependencies, and levels of quality assurance used in the development of OSP console operations products. The OSP Console Operations Documentation Product Handbook shall include, but is not limited to, the functional areas for each of the following OSP console operations documentation products: 


a.
General - Flight Control Operations Handbook (multi-discipline coordination procedures).


b.
OSP Flight Control Operations Documentation (for individual MCC OSP console positions).



1.
Console Documentation.



2.
Standardized Console Procedures, Software Users Guides, Program-wide System Schematics.


c.
Flight Design OSP Operations Documentation.



1.
Console Documentation.


2.
Console Handbook.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-037
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Crew Training Materials

 7.
DESCRIPTION/USE: Required lessons for training Orbital Space Plane (OSP) Flight Crews.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032OP-017, OSP Mission Operations Training Development and Support Plan; 1032OP-021, OSP Crew Training Catalog Inputs

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Crew Training Materials covers lessons, scripts, workbooks and other documents such as a Crew Operations Manual required to train and prepare crewmembers for each mission. Development of training materials shall be based on the DRD 1032OP-017, OSP Mission Operations Training Development and Support Plan; and DRD 1032OP-021, Crew Training Catalog Inputs requirements.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Crew Training Materials shall be produced in accordance with the OSP Mission Operations Training Development and Support Plan standards.  Lessons must fulfill performance objectives defined in each lesson plan, as identified in the Crew Training Catalog.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.: 1032 
ISSUE:  Draft
2.
DRD NO.: 1032OP-038
 3.
DATA TYPE: 2 
4.
DATE REVISED:  
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 6.
TITLE:   Data Reconfiguration Deliverables 

 7.
DESCRIPTION/USE:  To reconfigure various OSP facilities and flight software for each mission.

8.
OPR: OSP/JSC 
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
13.
REMARKS: The following document may be used as a reference document:  Mission Build Facility Standard Out Definition document (D684-10177-1).
14.
INTERRELATIONSHIP:  1032OP-049, OSP Mission Control Center (MCC) to Expendable Launch Vehicle (ELV) Control Center Interface Control Document (ICD)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Data Reconfiguration Deliverables products for all facilities and flight spacecraft including ISS if required. 

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS: The Data Reconfiguration Deliverables shall include five (5) categories: 


a.
Telemetry descriptor products used to reconfigure ground telemetry equipment. 


b.
Command dataset.


c.
Data products needed to reconfigure ground support and test facilities.


d.
Data products used in postflight data reduction facilities.


e.
All deliverable products must be accompanied with appropriate descriptions and release authorization.

15.4
FORMAT: Deliverables shall conform to ICDs referenced in Interrelationship section.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.: 1032 
ISSUE: Draft
2.
DRD NO.: 1032OP-039
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  OSP Flight Controller Training Materials

 7.
DESCRIPTION/USE:  Lessons required for certification of flight controllers and for preparations of flight control team.

8.
OPR: OSP/JSC
9.  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  DRD’s 1032OP-017, OSP Mission Operations Training Development and Support Plan; 1032OP-052, OSP Certification Guides
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Flight Controller Training Materials covers lessons, scripts, workbooks and other documents required to train and prepare Flight Controllers for certification and mission preparation. Development of training materials shall be based on the OSP Mission Operations Training Development and Support Plan (DRD 1032OP-017), and OSP Certification Guides (DRD 1032OP-052) requirements.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS:  The OSP Flight Controller Training Materials shall document the various training materials such as lessons, workbooks and scripts in accordance with the OSP Certification Guide requirements and the Training Development and Support Plan standards. Lessons must fulfill performance objectives defined in each lesson plan, as identified in each specified certification guide.


Integrated simulation scripts shall be based on NASA flight-specific or generic integrated simulation requirements and flight controller objective requirements.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.: 1032
ISSUE:  Draft
2.
DRD NO.: 1032OP-040 
 3.
DATA TYPE: 1
4.
DATE REVISED:  
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 6.
TITLE:  Flight Design Standard Groundrules and Constraints Document

 7.
DESCRIPTION/USE:  To define, describe, develop, and document the standard flight design groundrules and constraints to be used in mission designs for all OSP flights. 

 8.
OPR: OSP/JSC 
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
13.
REMARKS:  This document will contain groundrules and constraints that will be applied to all OSP mission designs.  Use the Space Shuttle Flight Design Standard Groundrules and Constraints document (NSTS 21075) as a reference for appropriate content and level of detail.

14.
INTERRELATIONSHIP:  DRD’s 1032SE-060, Design Reference Mission Analysis Document; 1032OP-060, Standard Flight Design Documents and Products  

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Flight Design Standard Groundrules and Constraints Document covers the flight design and flight planning processes.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Flight Design Standard Groundrules and Constraints Document shall consist of the following:


a.
This document shall contain the OSP flight design standard groundrules and constraints (G&C).  Each G&C shall be categorized as mandatory, Highly Desirable, or Desirable through a program-approved, controlled prioritization process. The document shall include a process for handling G&C Exceptions required for flight-specific designs.  G&C shall be derived from OSP spacecraft certification limits and operating constraints.  The document shall also include G&C that (1) are supplementary to OSP spacecraft systems certification limits and operating constraints, and (2) provide details affecting the flight design production process that are not defined in either the spacecraft certification limits, operating constraints, or the flight rules documentation. The document shall include G&C that identify operationally imposed constraints resulting from analysis of flight techniques, mission operations directives, and programmatic directives.  The document shall include Rationale statements for each G&C; the rationale must specify the reference documentation, if any, for technical criteria or directives used in establishing the G&C.


b.
The G&C contained in this document shall govern the generation of all flight design products for the OSP operational flights.  The G&C shall be applied during the flight design production process, such that the flight design products do not violate (ie, protect) the documented directives, rules, limits, and constraints.

15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-041
 3.
DATA TYPE: 3
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE: Flight Operations Process Integrity Metrics

 7.
DESCRIPTION/USE: To define the health and stability of the processes, for Government insight into processes, and for determining audit requirements.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD 1032OP-019, Flight Operations Management and Integration Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Flight Operations Process Integrity Metrics shall be provided for all work involved in the flight operations processes which may include operations integration, training, certification, flight design, flight planning, flight crew support, facilities, flight control, and others, as agreed to between NASA and the contractor.  Special projects and tasks shall have process integrity metrics as agreed to between NASA and the contractor.  

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Flight Operations Process Integrity Metrics shall include product quality metrics, discrepancy report metrics, product timeliness metrics, certification metrics, and any additional metrics that define the health and stability of the operations processes and facilities defined in this SOW.  Metrics shall support all performance measurements for required operations services included in this SOW.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.: 1032 
ISSUE:  Draft
2.
DRD NO.: 1032OP-042
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  Flight Planning Product Handbook

 7.
DESCRIPTION/USE:  To define the content and delivery requirements of each flight planning product, provide documented procedures required for each flight planning product, and provide consistent product standards.   Flight planning products are products that are typically associated with the flight planning process. Some may be used pre-flight to plan and assess the missions. Some may be used in detailed technical assessments of various flight issues. Others may be used in crew and flight controller training. They may be used real-time to provide rationale and justification for scheduled events. The document specified by this DRD is not directly providing these products, but rather the content, delivery requirements, development process flows, etc for each of these products.)

8. 
OPR: OSP/JSC


9. DM: OSP

 10.
DISTRIBUTION:  Per Contracting Officer's letter

 11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
13.
REMARKS:  

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Flight Planning Product Handbook provides detailed information on the process, dependencies, quality assurance, and development flows of each of the flight planning products. It also includes detailed product definitions and delivery requirements for each flight planning product.
15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: The Flight Planning Product Handbook provides the procedures, development process/product flows, dependencies, and levels of quality assurance used in the development of flight planning products.  The Flight Planning Product Handbook shall include, but not be limited to, each of the following flight planning functional areas:


a.
Technical Assessments/Testing/Requirements to support required flight-specific technical forums.  For example:



1.
Attitude and Pointing Assessments and Reports.



2.
Flight Planning Coordination and Technical Forums.



3.
Flight Planning support for Programmatic reviews.



4.
Documentation for Technical Forums.



5.
Requirements for Pointing Software Applications (if any unique OSP pointing software is required, or OSP related changes to existing software).


b.
Software Applications to support the flight planning process (if any OSP unique applications are required). Documentation of the requirements for pointing and development of additional application software.


c.
Generic (all flights) Vehicle (OSP) Attitude and Pointing Constraints to support technical planning discussions and real-time execution.

DRD Continuation Sheet

TITLE:
Flight Planning Product Handbook
DRD NO.:  1032OP-042

DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

d.
Flight-Specific OSP Attitude and Pointing Products to support the publication of the Basic and Final versions of the Operations Data File / Flight Data File and flight execution.  These include the Attitude Timeline (ATL), ATL databases, all RF communication coverage data and blockage diagrams, flight control system configuration (e.g., any auto pilot modes), and other flight-specific attitudes.


e.
Generic (all flights) Crew Activity Scheduling (OSP) Constraints to support technical planning discussions and real-time execution.


f.
Generic and Flight–Specific OSP Crew Activity Timeline Products. These products provide the detailed OSP timeline and crew activity information will eventually be used with the existing ISS planning system to aid in real-time execution and replanning. NASA and the contractor shall negotiate the content of the activities.  

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.: 1032  
ISSUE:  Draft
2.
DRD NO.: 1032OP-043
 3.
DATA TYPE:  3
4.
DATE REVISED:     
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 6.
TITLE:  Flight-Specific Requirements Document

 7.
DESCRIPTION/USE:  To define the design requirements and constraints for a flight based upon the NASA-provided mission-specific requirements and reflect the real-world conditions that force mission-specific changes to standard flight designs (e.g. February atmosphere worse than August; ISS orbit constantly decaying; angle between ISS and OSP at OSP orbit insertion (phase angle) changes each mission; day of launch weather/winds different than designed; spacecraft mod kit (affects weight & cg); spacecraft flight software enhancement (affects flight control, guidance, navigation), etc.

8.
OPR: OSP/JSC
9.  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirement Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirement Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:  DRD 1032OP-060, Standard Flight Design Documents and Products; and 1032OP-058, Systems Consumables Product Handbook
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  This Flight-Specific Requirements Document provides detailed mission-specific requirements required to prepare flight design products for the appropriate flight production cycle.  The document shall list all requirements documentation necessary for the development of the mission-specific flight design trajectory and consumables profile and any mission-specific operational requirements, including software.
15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS:  The Flight-Specific Requirements Document shall include all flight design parameters/ products that potentially will require different values for a particular launch than were defined in the DRD 1032OP-060, Standard Flight Design Documents and Products.  The document will provide the detailed flight design requirements and unique hardware and software requirements as required for a specific mission.  Specific overall mission requirements, objectives and constraints will be defined by NASA.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-044
 3.
DATA TYPE: 1/3
4.
DATE REVISED:  
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 6.
TITLE: Ground Facilities and Equipment Utilization Plan and Report

 7.
DESCRIPTION/USE: To define the utilization of ground facilities, facility systems, Checkout, Control and Monitoring System and support equipment in support of ground operations.

 8.
OPR:  UP01/KSC
9. DM: UP01

10.
DISTRIBUTION: Per Contracting Officer’s Letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032OP-032, Ground Turnaround Assessment Plan, 1032OP-027, Ground Processing Systems Plan; and 1032OP-025, Flight Hardware and Ground Systems Computer Models and Simulations

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Covers the utilization of ground facilities, facility systems, CCMS, and support equipment for performing ground processing.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Ground Facilities and Equipment Utilization Plan and Report shall address the approach to resolve ground system utilization conflicts, including conflicts with other programs, and an analysis that sufficient quantities of OSP utilized facility space, facility systems, and support equipment are available to minimize the risk for processing delays. The plan shall provide detailed time-slice drawings depicting monthly facility and equipment utilization during the next 2-year period of ground operations.  These drawings shall identify space or equipment utilization conflicts.  

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-045
 3.
DATA TYPE: 4
4.
DATE REVISED:  



5.
PAGE:  1/1
 6.
TITLE: Ground Systems Handover to Operations and Maintenance Packages
 7.
DESCRIPTION/USE: For ground systems and equipment required to support ground operations, provides handover packages from the design and manufacturing organization to the operations and maintenance organization.
 8.
OPR:  UP01/KSC
9. DM: UP01
10.
DISTRIBUTION: Per Contracting Officer’s Letter
11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
13.
REMARKS: 
14.
INTERRELATIONSHIP: DRD’s 1032OP-027, Ground Processing Systems Plan; 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report; 1032OP-031, Ground Operations Training Plan; 1032OP-055, Operations and Maintenance Documentation Plan
15.
DATA PREPARATION INFORMATION:
15.1
SCOPE: Handover to Operations and Maintenance of the products for ground systems and equipment items required to support ground operations and ground operations training.
15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The packages shall consist of the following:

a.
Final drawings, including electronic drawings that have incorporated all activation and validation redlines.


b.
Operations and maintenance requirements and manuals.


c.
Sign-over forms to transfer responsibilities.


d.
Proposed performance metrics, if applicable.


e.
Required integration and support from other contractors.  
15.4
FORMAT: Contractor format is acceptable.
15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-046
 3.
DATA TYPE: 1/2/3
4.
DATE REVISED:  
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 6.
TITLE: Ground Systems Requirements Document, Implementation Plan and Report

 7.
DESCRIPTION/USE: To deliver detailed system and subsystem Level requirements for ground systems to support ground operations and ground operations training.  Delivers detailed approach for the implementation of system and subsystem Level requirements for ground operations and ground operations training.  Provides monthly reporting of implementation progress.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Requirements document is a Type 2, Implementation plan is a Type 1, and the monthly reporting is a Type 3.  The following documents may be used as reference documents:

NHB 8820.2
Facility Project Implementation Handbook
KSC-DE-512-SM
Facility Systems & Equipment General Design Requirements
NASA-STD-5005
Ground Support Equipment Design Criteria Standard
NASA-STD-8719.9
Standard for Lifting Devices and Equipment

TR 1287
KSC Support Equipment List by Title Number
14.
INTERRELATIONSHIP: 1032OP-032, Ground Turnaround Assessment Plan; 1032OP-027, Ground Processing Systems Plan; 1032OP-031, Ground Operations Training Plan; 1032VR-012, Certification Plan; 1032VR-012, Certification Approval Request; 1032CM-017, Acceptance Data Package; 1032MA-014, Major Review Documentation; 1032HE-005, Human Engineering Task Analysis ; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032HE-003, Human Engineering Design Approach-Operator; 1032HE-001, Human Engineering Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Ground Systems Requirements Document, Implementation Plan and Report systems requirements addresses ground systems support for ground operations and ground operations training.  Implementation plan addresses the implementation of ground systems to support ground operations and ground operations training.  The report provides the status of implementation progress.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Ground Systems Requirements Document, Implementation Plan and Report incorporates the results of studies and the proposed approach for ground operations to provide detailed criteria (e.g., size, location, environment, power, data, flow rates, pressures) for each facility, facility system, computer system, and equipment item used to support ground operations and ground operations training.  The document shall address requirements down to the room, activity, function, system, and subsystem level.  The implementation approach shall address and incorporate the requirements for human engineering.  


The following elements are included as appropriate in the document:


a.
Narrative description of the purpose and/or function of the facility, room, system, and/or equipment item.




DRD Continuation Sheet

TITLE:
Ground Systems Requirements Document,
DRD NO.: 1032OP-046

Implementation Plan and Report

DATA TYPE: 1/2/3
PAGE:  2/3
15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
Physical dimensions of the item(s) or area including any required lifting weight and ceiling hook height.


c.
Number and type of personnel assigned to a facility or area by discipline (e.g. managers, engineers, accountants, secretaries, and administrative personnel requiring office space; technicians, mechanics, inspectors, requiring break rooms and lab space). 


d.
Hazard identification (e.g. classification of hazards, type of propellants, types of vents, types of purges, maximum fuel/oxidizer propellant quantities, types of ordinance, power voltages and frequencies, noise levels, rf radiation levels).


e.
Environmental requirements (e.g. temperature, humidity, particle counts, radio frequency shielding, noise attenuation, etc.).


f.
Power, grounding and lighting, including the use of uninterruptible power systems and supplies for ground operations activities.


g.
Plumbing/venting and commodities for ground operations activities.


h.
Fire and hazard protection.


i.
Communications systems.


j.
Special structural needs (e.g. vibration controls, floor loading, etc.).


k.
Security (e.g. facilities, facility systems, personnel, hardware, software, badging, and access control).


l.
Material handling requirements (e.g. crane or hoist requirements).


m.
Environmental pollution controls.


n.
Initial spares.


o.
Backup power and other backup or contingency requirements (chilled water, hot water, etc.).


p.
References to any special studies that influenced the criteria.

The implementation plan provides the detailed hardware and software implementation approach and conceptual designs for each facility, facility system, computer system and equipment item down to the room, activity, function, system, and subsystem level.   The following elements are included as appropriate:


a.
Provide descriptions, approaches, and conceptual designs with the intent to satisfy each of the requirements.


b.
Environmental assessments, hazards abatements, analyses, and impact statements, as required.


c.
Proposed site locations for activation and operational use.


d.
Address the feasibility of using shared support equipment (support equipment built for other programs such as, Shuttle, Station or ELV).


e.
Facility, facility system, computer system and equipment items project cost analyses for each facility and equipment item required to support ground operations, including training activities.


f.
Project design, acquisition and build/modification approaches, concepts, and schedules for each facility, facility system, computer system, and equipment item.


g.
Proposed computer system to be used as a Ground Checkout and Monitoring System for the spacecraft and ground systems during ground processing and launch operations.


h.
IRD/ICD list for all interfaces with flight hardware and other support equipment.


i.
Proposed initial spares to be purchased for each facility system and equipment item.


The monthly ground system project report addresses design, acquisition, build/modification and certification activities, including schedules, procedures, progress to date, expenditures, and cost forecast.

DRD Continuation Sheet

TITLE:
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DATA TYPE: 1/2/3
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-048
 3.
DATA TYPE: 2
4.
DATE REVISED:  



5.
PAGE:  1/2

 6.
TITLE: Life Cycle Operations Concepts Document

 7.
DESCRIPTION/USE: To describe life cycle operations concepts for the entire OSP System. To provide a mechanism for the Government to gain valuable insight into the contractor’s approach to system operations. To provide guidance to the OSP System developers on how the OSP System is to be used, operated, and maintained in a given environment so that their designs, development, integration, and tests will accommodate OSP goals, missions, and operational philosophy.
8.
OPR:  FD21/OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


SPP-6105
NASA Systems Engineering Handbook 


IEEE Std 1220-1994
Institute of Electrical Engineers (IEEE) Trial-Use Standard for Application of the Systems Engineering Process

EIA 632
Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System

NPG 7120.5
NASA Procedures and Guidelines, NASA Program and Project Management Processes and Requirements 


MPG 7120.1
Program and Project Planning 


ANSI/AIAA-G043-1992
Guidance for Preparation of Operational Concept Documents

SSP 5001


ISS Concept of Operations and Utilization, Volumes 1 and 3

OSP-PLAN-019
Orbital Space Plane Design Reference Missions

OSP-DOC-021
Orbital Space Plane (OSP) System Operations Concept Document
14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Life Cycle Operations Concept Document describes operations for the entire OSP System.  The Life Cycle Operations Concepts Document includes industry standard Human Engineering principles and practices.
15.2
APPLICABLE DOCUMENTS:

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


OSP-DOC-043
Orbital Space Plane (OSP) Program Natural Environment Definition for Design
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The OSP Life Cycle Operations Concepts Document shall provide guidance to the OSP System developers on how the OSP System is to be used, operated, and maintained in a given environment so that their designs, development, integration, and tests will accommodate OSP goals, missions, and operational philosophy. The document shall describe the contractor’s concept of the “what, where, when, who, why, and how” of OSP System operations.  The OSP Life Cycle Operations Concept Document shall be in accordance with the Applicable Documents in 15.2.



The OSP Life Cycle Operations Concept Document shall address, as a minimum, the following:



a.
Description of operations concept and its implementation.

b.
Description of the operational environment.

c.
Roles and Responsibilities.

d.
Operations Policies and Constraints.

e.
Analysis of proposed system, analysis of alternatives, trades considered, limitations, and constraints.

f.
Analysis of operational effects on existing facilities, processes, organizational structures, and procedures. 


g.
Operations scenarios.

h.
Correlation of implementation with respect to the NASA OCD concepts and scenarios.

i.
Other items to provide additional understanding of the contractor’s concept of OSP System operations.

NOTE:  It is expected that the depth and breadth of information contained in the OCD will increase over time and with subsequent deliveries.






15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-049
 3.
DATA TYPE: 1
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE: OSP Mission Control Center (MCC) to Expendable Launch Vehicle (ELV) Control Center Interface Control Document (ICD)

 7.
DESCRIPTION/USE: To provide definition and control of interfaces between the Mission Control Center facility and systems and the ELV Control Center.  

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:  DRD 1032SE-078, Interface Control Plan

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Mission Control Center (MCC) to Expendable Launch Vehicle (ELV) Control Center Interface Control Document (ICD) will define the data and functional interfaces between the ELV Control Center and the Mission Control Center.  The ICD identifies functional interfaces which affect the design or operation of co-functioning equipment and software.  The ICD is the control document for:


a.
Establishing, maintaining, and controlling compatibility of interfaces.


b.
Communicating design decisions across the interfaces.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The OSP Mission Control Center (MCC) to Expendable Launch Vehicle (ELV) Control Center Interface Control Document (ICD) shall contain the following, as applicable:


a.
Purpose and function of the interface.


b.
Total system information flow across the interface.


c.
Data formats and data handling conventions.


d.
Identification of applicable standards.


e.
Interface constraints.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.: 1032OP-050
 3.
DATA TYPE:  5
4.
DATE REVISED:  
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PAGE:  1/1

 6.
TITLE:  OSP Mission Operations Training Records

 7.
DESCRIPTION/USE:  Records of as-performed training for purposes of Flight Crew and flight controller certification.

8.
OPR: OSP/JSC
9.  DM:  OSP

 10.
DISTRIBUTION:  Per Contracting Officer’s letter

 11.
INITIAL SUBMISSION:  N/A

12.
SUBMISSION FREQUENCY:  N/A

13.
REMARKS:  

14.
INTERRELATIONSHIP: DRD’s 1032OP-017, OSP Mission Operations Training Development and Support Plan; 1032OP-052, OSP Certification Guides; 1032OP-021, OSP Crew Training Catalog Inputs
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The OSP Mission Operations Training Records are required to document and record completed training sessions and objectives for flight crews, flight controllers, flight designers, instructors, and any contractor supplied services that require certification. These records will be used to verify position unique certifications and to support Certification of Flight Readiness (CoFR).

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The Flight Operations Training Records shall include, but not be limited to:


a.
Student name.


b.
Lesson.

 
c.
Date. 


d.
Time. 


e.
Facility. 


f.
Scheduled lesson time and actual lesson time. 


g.
An indication as to whether or not lesson was successfully accomplished (pass/fail or unsuccessful due to facility failure)

 
This information shall be maintained as current with files being updated within 48 hours of completion of training.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE: This information shall be maintained as current with files being updated within 48 hours of completion of training.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.: 1032 
ISSUE: Draft
2.
DRD NO.: 1032OP-052
 3.
DATA TYPE:  2
4.
DATE REVISED:  


5.
PAGE:  1/2

 6.
TITLE: OSP Certification Guides

 7.
DESCRIPTION/USE:  Certification curriculum and requirements for OSP certifiable positions of Flight Controller, Training Instructor, and Flight Designer.  

8.
OPR: OSP/JSC

9.  DM: OSP

 10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  This document to be reviewed annually.  The following document may be used as a reference document: 

DA-WI-16

Mission Operations Directorate Flight Personnel Certification Plan  
14.
INTERRELATIONSHIP:  DRD 1032OP-017, OSP Mission Operations Training Development and Support Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The OSP Certification Guides covers curriculum, lesson descriptions, and final certification criteria for each of the certifiable positions of Flight Controller, Training Instructor, and Flight Designer. 
15.2
APPLICABLE DOCUMENTS: 



JSC-22538

Health Stabilization Program for the Space Transportation System 


Code of Federal 

Mission Critical Space System Personnel Reliability Program

Regulations, 


Title 14, Chapter V, 


subpart 1214.5 

 
15.3
CONTENTS:  The OSP Certification Guide Plan shall consist of 3 separate Guides for each of the following positions:


a.
Flight Controller  - A certified individual that supports real-time OSP operations as part of the flight control team in the Mission Control Center


b.
Training Instructor - A certified individual who provides official training instruction of spacecraft systems to flight controllers and crew members


c.
Flight Designer  - A certified individual that performs a flight design task, which involves (1) acting upon programmatic requirements to develop a flight trajectory and consumables profile that meets those requirements while protecting established groundrules and constraints, and (2) feasibility assessments or analyses of trajectory and consumables in support of the program's flight definition and requirements baselining process.  
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15.
DATA PREPARATION INFORMATION (CONTINUED):
Each Guide shall include a description of curriculum, lesson descriptions, final certification criteria, currency and proficiency requirements for the certifiable position. 
Each guide shall document knowledge and skills training objectives.  The document shall contain Performance criteria required for Certification.  The training objectives and performance criteria shall be categorized by discipline, where applicable.  They will also be differentiated as having to be met by 1) integrated training session with other disciplines, 2) standalone (single system) training session, or 3) or some combination.


Each guide shall contain the following, as a minimum:


a.
Reference to the required training material including manuals, workbooks, texts, videos, computer based training lessons, briefings, tours, and any other material required for certification.


b.
Requirements for simulation support, and on-the-job training needed for certification (Flight Controller and Training Instructor positions only).


c.
Requirements for flight design and analysis support, and on-the-job training needed for certification (Flight Designer position only).


d.
Descriptions of skills which must be demonstrated by trainees prior to certification.


e.
Training flows including any prerequisite training certification.


f.
Statement of certification forms.


g.
Requirements for maintenance of training proficiency.


h.
NASA Personnel Reliability Program (PRP) requirements.


i.
Flight Controller Medical Physical requirements (for Flight Controllers only).


j.
Health Stabilization Program requirements (for Training Instructors only).
 Contents of the Certification folders shall be in accordance with MOD Certification Plan (DA-WI-16).

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-053
 3.
DATA TYPE: 1
4.
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 6.
TITLE: Onboard Displays and Crew Interface Design

 7.
DESCRIPTION/USE: To establish the process by which all onboard displays and crew interfaces will be designed.

 8.
OPR:  UP01/JSC
9. DM: UP01

10.
DISTRIBUTION: Per Contracting Officer’s Letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as references:


SSP 50313
Display and Graphical Commonality Standards (DGCS)

JSC 28607 Rev A
CRV Displays and Controls Requirements

MIL-STD-1472 

Department of Defense Design Criteria Standard, Human Engineering
MIL-HDBK-46855A
Department of Defense Handbook, Human Engineering Program Process

and Procedures

NASA-STD-3000 
Man Systems Integration Standards (MSIS)
14.
INTERRELATIONSHIP: 1032HE-001, Human Engineering Plan; and 1032HE-002, Human Engineering Design Approach-Maintainer, 1032-HE-003, Human Engineering Design Approach – Operator, 1032HE-005, Critical Task Analysis, 1032SW-010 Software Data Dictionary

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: This plan and process shall be used for the development and approval of all OSP vehicle displays and crew interfaces.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS:  The Onboard Displays and Crew Interfaces documentation shall consist of: 


a.
OSP Display and Graphical Commonality Standards (OSP DGCS).  The reference documents, SSP 50313 and JSC 28607 Rev A, will be used in developing the OSP DGCS. 


b.
The OSP Display and Interface Evaluation Plan (OSP DIEP).  The OSP DIEP shall contain a process by which the NASA operations community, including flight crew, flight control personnel, and human engineering personnel will participate in the development and evaluation of all displays and crew interfaces.  The OSP DIEP shall also include the process for obtaining OSP Program final approval on all displays and crew interfaces.


c.
Describe display symbology, display formats, interscreen navigations, and control/display operation logic.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Orbital Space Plane (OSP) Operations Data File (ODF) Management Plan

 7.
DESCRIPTION/USE:  To define the content and delivery requirements of the OSP ODF, provide documented procedures required for delivery of each ODF product, and provide consistent ODF product standards. 

8.
OPR: OSP/JSC


9. DM: OSP

 10.
DISTRIBUTION: Per Contracting Officer’s letter

 11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  The ODF is the collection of all ODF procedures and onboard reference information.  An Operations Data File (ODF) procedure is a set of instructions used by flight controllers, the on-board crew and for the on-orbit procedures executor software (if required) to fulfill specific tasks. These are the tasks needed to operate and maintain OSP systems and cargo under both nominal and off-nominal conditions.  The SSP-50252 ODF Management Plan may be used as a reference.  Some terminology used in this DRD is based on the ISS ODF since both programs involve the same crews.

14.
INTERRELATIONSHIP:  DRD 1032SE-087, OSP Nomenclature Plan and List; and 1032LS-012, Integrated Logistics Support Plan

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Orbital Space Plane (OSP) Operations Data File (ODF) Management Plan provide the procedures, development process/product flows, dependencies, and quality assurance requirements used in the development of OSP ODF products.  
15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS: The Orbital Space Plane (OSP) Operations Data File (ODF) Management Plan shall provide the procedures, development process/product flows, dependencies, and quality assurance requirements used in the development of OSP ODF products including, but not limited to the following functional areas of OSP ODF documentation:


a.
OSP ODF documentation - Procedures and related data for the activities required for OSP spacecraft operations.  The ODF includes both crew and MCC executable procedures where the latter affects onboard systems action.


b.
Production of OSP ODF Flight Materials (also known as Flight Sets) - Flight and flight-like sets will consist of flight quality copies of the above procedures in book or electronic file format as appropriate.  Additionally, the quantities of flight sets shall be determined and documented along with the related OSP ODF aids; e.g., cue cards, overlays, flipbooks, maps, floppy disks, tethers, post-it-notes, etc., as specified in the flight specific manifest. 
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15.
DATA PREPARATION INFORMATION (CONTINUED):

c.
Associated documentation including, but not limited to: 



1.
As-flown configuration information relating to the OSP ODF 



2.
Mission/spacecraft specific spacecraftoperations data, 



3.
Flight Procedures Handbooks explaining the rationale for each step in each procedure and source of that information, 



4.
Procedures Validation/Data Source Information (PV/DSI) records showing the validation of the procedures and source of all parameter values included in each procedure 



5.
ODF configuration records, etc. 


d.
Specification standards and process documentation including, but not limited to:  Flight materials and process configuration management plans, control board support plans, and OSP ODF configuration status for simulations and flight production process plans.

15.4
FORMAT:  Contractor shall conform to delivery media formats and electronic data formats, or per Contracting Officer approval.

15.5
MAINTENANCE:  Changes to paper documents will be incorporated as required by complete revisions or page change notices to keep documentation consistent with procedures, products, and customer lists.

 DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Operations and Maintenance Documentation Plan

 7.
DESCRIPTION/USE:  To provide the plan for delivery of operation and maintenance documentation for deliverable flight hardware and associated support equipment, facilities, facility systems, and checkout/monitoring systems required for operations and maintenance.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP: DRD’s 1032LS-012, Integrated Logistics Support Plan (ILSP); 1032LS-014, Logistics Support Analysis; 1032OP-032, Ground Turnaround Assessment Plan; 1032OP-027, Ground Processing Systems Plan; and 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Operations and Maintenance (O&M) Documentation Plan (OMDP) defines the documentation required for the OSP flight and ground systems during ground processing, operations, and maintenance.  This documentation includes all manuals, procedures, and any preventive and corrective maintenance procedures, which may be required to effectively operate and maintain the system.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Operations and Maintenance Documentation Plan shall identify the type, format, and contents of O&M documentation; the delivery schedule; the process for development of the various O&M documentation including approvals; the process for government approval of both the documentation and the work; and the process for maintaining and updating the documentation. 

The plan shall address and be consistent with the OSP maintenance and support concepts, the Integrated Logistics Support Plan (ILSP) and the OSP integrated logistics support system. Examples of information to be provided in the O&M documentation include: hardware descriptions; detailed operations procedures, periodic and preventative maintenance requirements and procedures; troubleshooting instructions and associated schematics; identification of required tool and equipment; storage, handling, and transportation constraints; and identification of hazards and associated safety precautions
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15.
DATA PREPARATION INFORMATION (CONTINUED):
The plan shall address the development, procurement, and maintenance of maintenance source data and documentation.  Maintenance source data and documentation includes, but is not limited to: step-by-step operations and maintenance procedures, identification data (part number, engineering drawings, illustrated parts breakout drawings, part specific data and documentation), test/re-test requirements and information, inventory management data, and re-procurement information, including warranty extension information.  


The OMDP shall contain the approach for the development of O&M Documentation including, but not limited to, the following:


a.
Operations and Maintenance Manuals (OMM), which define operating and maintenance instructions for flight hardware and associated GSE


b.
Work Authorization Documentation for the maintenance, operations, assembly, test, and checkout of the OSP System (e.g. detailed operations and maintenance instructions, test preparation sheets, and procedures) 



c.
Intermediate and Depot Maintenance Manuals (IDMM), which contain step by step procedures for depot level (off-equipment) repair of high dollar value or high complexity LRUs/ORUs.


d.
Preventive Maintenance Instructions (PMI) for any hardware flight, GSE, FS&E including those required to maintain the ORU in a flight ready condition while in storage.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE: Post Flight Reports and Data

 7.
DESCRIPTION/USE: To document results of the mission.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Post Flight Reports and Data provide post flight information relative to mission success, problems encountered, and recommendations for improvement.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Post Flight Reports and Data shall include information for determination of improvements to and reduction of problems for future flights.  The report shall include the following:


a.
Brief description of the success of operation and the degree to which expected results were achieved.


b.
Description of any problems encountered with accommodations, resources, or interfaces provided with regard to the launch, flight, mission, landing, and ground operations.


c.
Any recommendations for improving accommodations, resources, or interfaces.


d.
Any other information deemed appropriate.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:  Systems Consumables Product Handbook 

7.
DESCRIPTION/USE:  The content and delivery requirements, and procedures necessary for producing consumables analysis products for Systems consuming limited resources, regenerative or not The Systems Consumables Product Handbook will be used for the flight design, analysis, flight planning and integration, flight product development, spacecraft consumables loading, flight control systems technical assessments, flight execution, and post-flight reconstruction.

8.
OPR: OSP/JSC
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP: DRD’s 1032OP-060, Standard Flight Design Documents and Products; 1032DE-037, Flight Design Handbook; 1032OP-043, Flight-Specific Requirements Document; and 1032SE-060, Design Reference Mission Analysis Document
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The System Consumables Handbook defines the OSP system requirements and process for consumable budget analysis.

 

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The Systems Consumables Product Handbook shall provide:


a.
The procedures, development process/product flows, dependencies, and levels of quality assurance used in performing each of the system’s consumable budget analysis products.  


b.
The detailed product definitions including product input data, output data, delivery requirements, and complete product customer listings for each systems product.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

As required by design, consumables budgeting analysis system products will be provided for, but not limited to, the following areas: 

a.
Electrical Energy. 

b.
Life Support.

c.
Propulsion. 

d.
Thermal systems.

If necessary, a sequential vehicle mass properties analysis and management report shall be generated to reflect the changing center of gravity (c.g.) and vehicle weight for the assessment by flight design personnel to ensure flight control has not been compromised during nominal and contingency conditions.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE: System Data Management Plan

 7.
DESCRIPTION/USE: To specify how the OSP system data, through the various program stages will be collected, integrated, stored, managed, and made accessible throughout the Program Life Cycle.

 8.
OPR:  OSP/FD04
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Systems Data Management Plan defines the concept and implementation plan for capturing and managing knowledge and data throughout the Program Life Cycle.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Systems Data Management Plan shall define the approach and process planned to capture and integrate System knowledge and data for use throughout the System life cycle phases.  The plan will demonstrate the contractor’s integrated approach to collect, integrate, store, manage, and provide access to program knowledge and data generated during the System life cycle.  The plan will demonstrate the contractor’s approach to capturing and managing data from a part life cycle, an assembly life cycle, to element life cycle, to the System life cycle.  The plan shall clearly demonstrate how data and knowledge captured during the program development cycle is made accessible for the efficient conduct of Systems operations, which includes the conduct of sustaining engineering activities.


Typical knowledge/data to be addressed includes, but is not limited to:


a.
Vendor Data


b.
Part life cycle data (development, qualification, logistics, repair)


c.
Subsystem and System test data (development, qualification, and operating)


d.
System operating data


e.
On-orbit data


f.
Drawings.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Standard Flight Design Documents and Products

 7.
DESCRIPTION/USE:  To define, describe, develop, and document the details of standard flight design profiles, flight planning templates and mission execution plans for accomplishing OSP missions.  This document also describes how the resulting standard flight designs are re-used for subsequent missions.   

 8.
OPR: OSP/JSC 
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  This document will reflect the final mission designs based on inputs specified in the DRD 1032OP-040, Flight Design Standard Groundrules and Constraints Document; DRD 1032SE-060, Design Reference Mission Analysis Document
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Standard Flight Design Documents and Products covers the first flight design process and mission data validation as well as the data products and analysis required for OSP space flight missions.  

15.2
APPLICABLE DOCUMENTS:  None

15.3 CONTENTS:  The Standard Flight Design Documents and Products shall include:


a.
Flight design profiles (e.g., representations of trajectory shaping, such as rendezvous relative motion plots, launch window graphic for several consecutive days, etc).


b.
Flight planning templates (standard timelines showing scheduled (e.g., Launch minus days) delivery dates for every flight design product required for a specific mission).


c.
Mission execution plans (e.g., sequence of events such as launch, maneuvers, docking and undocking events, etc, vs. time; consumables usage/margin plans; propellant usage/margin plans; weight and c.g. plans at specific mission events).


The document shall contain sufficient information to define and subsequently independently validate the flight design process and demonstrate the mission objectives are achievable within the expected operational envelope of the spacecraft and the launch vehicle with adequate margins.  The document shall include the content delivered in the Design Reference Mission Analysis Document, but characterized for specific OSP missions.  Additional content shall define the flight software mission data generation process and flight software verification done with delivered mission data load. The document shall also include all of the flight design dependent data products delivered in support of launch vehicle ascent flight design and operations, OSP ascent/ orbit/ descent flight design, OSP/ELV mission operations, and training.

DRD Continuation Sheet

TITLE:
Standard Flight Design Documents and Products
DRD NO.:  1032OP-060
DATA TYPE: 1
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032OP-061
 3.
DATA TYPE: 1
4.
DATE REVISED:  
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 6.
TITLE: Systems Operations Handbook (SOH)  

 7.
DESCRIPTION/USE: To be used by flight controllers and training instructors to understand the operating characteristics and behavior of the OSP flight hardware and software and flight design software.  Furthermore, the information will be used to support the OSP design, development, test, and operational phases, and will be used to support the development of the command and downlist telemetry requirements.
8.
OPR: OSP/JSC 
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter 

   11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
13. 
REMARKS: The information will provide operational guidance on the use of the OSP Flight Hardware and Software.  The following document may be used as a reference document: Mission Build Facility Standard Out Definition document (D684-10177-1).  

14.
INTERRELATIONSHIP: DRD’s 1032DE-051, Subsystem Data Book; and 1032OP-013, Operations Data Book

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Systems Operations Handbook (SOH) shall provide flight controllers with information relevant to each OSP system and software release to facilitate console display requirements development, procedure development, effect command and telemetry requirements, and used in support of OSP mission planning and real-time operations.
15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: The Systems Operations Handbook (SOH), as a minimum, shall provide detailed technical information on each of the OSP systems and sub-systems.  The information should provide a hardware description, fully describe the system and sub-systems functions, detailed descriptions of the unique operating modes, nominal and off-nominal operations, and actions required for the activation, continued operation, and deactivation.   Dependencies on flight software should be identified and cross-referenced with the flight software descriptions.


The types of flight design software and flight software information to be provided, as a minimum are as follows: math formula descriptions, algorithms, flow chart diagrams, timing diagrams, mode dependencies, and software sequence conditions (e.g. pass and fail criteria). The software descriptions shall include all nominal operations, contingency operations, and Fault Detection, Isolation, and Recovery (FDIR) responses.  


The handbook shall also include the integrated signals list for the flight software and associated hardware.  The integrated signals list (ISL) is an integrated definition of all the spacecraft signals including: hardware, firmware, and software primitives, data acquisition command and telemetry definition, firmware controller, data bus messaging and calibration.  
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15.
DATA PREPARATION INFORMATION (CONTINUED):

The Mission Build Facility Standard Out Definition document (D684-10177-1) may be used as a guideline for development of the ISL section of the SOH.


Information provided should be separated by individual systems or functions.

15.4
FORMAT: Contractor format is acceptable for all other sections of the delivered material.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

 DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE: Draft
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 6.
TITLE: Stowage Products and Services Handbook

 7.
DESCRIPTION/USE: To provide the content and delivery requirements, required documented procedures, required planning and operations information, and consistent standards for each stowage product or service.  This document will be used by equipment providers, spacecraft loading and unloading personnel, manifest planners, and flight controllers to ensure that equipment is properly stowed and that all operational requirements are being met during planning and operations.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:  DRD 1032OP-071, OSP Crew Compartment Configuration Drawing

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Stowage Products and Services Handbook provides the procedures, development process/product flows, dependencies, capabilities and constraints, required planning and operations information, and levels of quality assurance used in developing stowage products and services.  
15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Stowage Products and Services Handbook shall provide the procedures, development process/product flows, dependencies, required planning and operations information, and levels of quality assurance used in developing stowage products and services.  

The Stowage Products and Services Handbook shall include, but not limited to, the functional areas of:

a.
Stowage Operations Documentation. This document must include information covering the following areas as a minimum:

1.
Overview of OSP Stowage Capabilities.

2.
Location Coding and Layout of Stowage Locations and Volumes.

3.
Physical Dimensions.

4.
Mechanical Dimensions and interfaces.

5.
Available Services.

6.
Environmental Conditions.

7.
Operational Restrictions.

8.
Procedures and Rationale.

9.
Requirements for Stowed Equipment.


b.
Stowage Technical Reports/Inputs for typical forums such as CoFR, and FRR.


c. 
Technical Forums Services required for Stowage Operations.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

d.
Operations Safety Documentation to provide stowage safety compliance evaluation, ISS safety compliance evaluation, integrated cargo hazard assessment (ICHA), flight documentation safety evaluation (ISVR), ODF flight crew procedure and Flight Rule change request evaluations, and flight techniques support, safety policy/process evaluation, Safety Development/Compliance evaluation and safety activities status report.


e.
Flight specific stowage information/products, as required (e.g., stowage lists and drawings, safety compliance information, etc.).

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
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 6.
TITLE:  Support Requirements Documentation

 7.
DESCRIPTION/USE:  To document user operations support requirements in the Automated Support Requirements System (ASRS), KSC support, and supporting organizations responses to facilitate planning and ensure user requirements are met.

 8.
OPR:  OSP/KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirement Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirement Matrix

13.
REMARKS: The following document may be used as a reference document:

JSC 27379 

Space Shuttle/ISS Support Requirements System Management Plan
14.
INTERRELATIONSHIP: DRD 1032OP-032, Ground Turnaround Assessment Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: To document the operations support requirements at KSC/CCAFS required by the OSP contractor to process the OSP system.
15.2
APPLICABLE DOCUMENTS:

KSC-HB-GP60-3
 ASRS Handbook
15.3
CONTENTS:  The Support Requirements Documentation shall identify the operations resources required by the OSP contractor to process the OSP system at KSC/CCAFS in accordance with the document specified in section 15.2.

The documentation shall identify the support requirements in a Payload Requirements Document (PRD) and assemble the responses in a Payload Support Plan (PSP).  The documentation shall identify the support systems required to support testing activities in an Operations Requirements/Operations Directive (OR/OD).

15.4
FORMAT:  Documents shall be prepared in the Universal Documentation System (UDS) format as defined in KSC-HB-GP60-3.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE: OSP Training Capability Plan

 7.
DESCRIPTION/USE: To document the plan for OSP training capabilities, including mockups, simulators and other capabilities to support OSP Crew and OSP Mission Controller training.  The plans will also include supporting documentation and plans for real-time support and other supporting functions at JSC. Capabilities shall include mockups for fit checks, engineering evaluations, crew training, procedure validation, etc. as well as include simulators for crew and mission controller training, procedure validation, etc. The DRD will document the plans for installation of these capabilities into existing JSC facilities, and interfacing with existing JSC capabilities such as the MCC and SSTF. This plan will also cover additional training capabilities beyond mockups and full task simulators as required by the OSP Mission Operations TDSP, such as CBTs and Part Task Trainers. For each capability, it will specify the required documentation for operations, maintenance and design details.  

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: SHI-SVMF-W0045, Acceptance of Space Vehicle Mockup Facility (SVMF) Equipment from an Outside Source; Work Instruction DX14-0028, Space Vehicle Mockup Facility Change Request Flow  

14.
INTERRELATIONSHIP: 1032OP-064, OSP Training Capibility Plan; 1032OP-021, OSP Crew Training Catalog Inputs; 1032OP-052, OSP Certification Guides
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Training Capability Plan shall document the planned approach and applicable supporting information for design, construction, delivery and installation of mockups, simulators, part task trainers and any additional related training capabilities (e.g., CBTs) as required to support the OSP Mission Operations TDSP. It shall include the plans for delivery of manuals and reference documents covering the operations, maintenance and design of each capability.

15.2
APPLICABLE DOCUMENTS: SHI-SVMF-W0045, Acceptance of Space Vehicle Mockup Facility (SVMF) Equipment from an Outside Source; Work Instruction DX14-0028, Space Vehicle Mockup Facility Change Request Flow  
15.3
CONTENTS: The Training Capability Plan shall be developed for each specific training capability and shall include at a minimum:


a.
Specifications and schedules for building the training capability and its supporting equipment and hardware.




b. 
Plans and schedules for the delivery of all applicable hardware, software and documentation to JSC.


c.
Plans and requirements for integration into the existing facilities at JSC, including power, space and other physical requirements.


d. 
Plans and requirements for the operations, maintenance and sustaining engineering of all related hardware, software and support equipment.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

e.
Plans for the production and delivery of the following documents: 



1.
Operations Manuals.




a.
Overview of training capability, including capabilities and limitations.




b.
Training that can be accomplished.




c.
Instructions as to how to operate the training capability.




d.
Error conditions, messages, etc. and recovery procedures.



2.
Maintenance Manuals.




a.
Schematics.




b.
Requirements for power, connectivity, etc.




c. 
Maintenance procedures.




d.
Maintenance schedules.



3.
Design Documentation.




a.
Design specifications for all hardware and supporting equipment.




b.
Detailed breakdown of all software models.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE: Integrated Flight Loads (IFLs) and Software Packages

 7.
DESCRIPTION/USE: To describe the contents of a software delivery package; i.e., Integrated Flight Load (IFL), software application, patch, or upload for users.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Integrated Flight Loads (IFLs) and Software Packages includes sustaining engineering software applications, patches, uploads and IFLs and their associated software products including version descriptions. An IFL identifies an integrated flight software load and data configuration for a flight and is used for formal integrated testing and for flight. 

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Integrated Flight Loads (IFLs) and Software Packages shall be produced and delivered in the form of Integrated Flight Loads (IFL).  Software packages may be applications, patches or uploads for a specific IFL. The products delivered along with any software package, including IFLs, shall include the functionality as follows:


a.
Document the delivery of the sustaining engineering software to NASA


b.
Document the detailed description of the all software applications and/or Computer Software Configuration Items (CSCI), patches, and/or upload and the instructions on how to upload to the OSP, if applicable.

c.
Document the physical data pertaining to the software and configuration definition of the software package or IFL.


d.
Document the engineering values for all instances or versions of a patch and/or upload.


e.
Document the transfer of accountability for each delivered item.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE: Critical Processes

 7.
DESCRIPTION/USE: To document the controls that the contractor will use for those processes where uniform high quality cannot be ensured by Inspection alone.

 8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Critical Processes document the contractors’ controls for processes where quality cannot be ensured by inspection of articles alone. These processes include, but are not limited to, metallurgical, and chemical processes, metal joining processes, bonding processes, plastics application, plating and coating processes and surface treating processes. In addition, processes such as radiography, ultra-sonics. Liquid penetrant, and magnetic particle, shall be controlled to ensure that the results indicate the article or material quality levels.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Critical Processes shall include as a minimum:

a.
Process controls:

1.
Applicable processing requirements with detailed performance and control provisions.

2.
Process preparation requirements.

3.
Detailed processing operations.

4.
Conditions to be maintained during each phase of the process including environmental controls.

5.
Methods for verifying the adequacy of the processing materials, solutions, equipment, environments, and their associated control parameters.

6.
Required records for documenting the results of the process inspection, test, and verification.

b.
Equipment certification:

1.
Records certifying that tests have been performed and how the results of such tests shall be maintained.


2.
Plans for recertifying equipment as required by quality surveys, inspections or tests, or when changes are made which may affect process integrity.
15.4
FORMAT: The format shall be consistent with the requirements of 15.3 of this DRD.

15.5
MAINTENANCE: The process controls shall be maintained as required to keep the information current during the contract.
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 6.
TITLE:  Equipment Log Book

 7.
DESCRIPTION/USE:  To document the activities and operations performed on all deliverable hardware.

 8.
OPR:  QS40/QS10
9. DM:  OSP

10.
DISTRIBUTION:  The Equipment Log Books shall be delivered and remain with the equipment.

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Equipment Log Books document the activities and operations performed on deliverable hardware.

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The log book(s) shall contain the information identified in MSFC Form 3473.

15.4
FORMAT:  Use MSFC Form 3473 or equivalent with NASA approval.

15.5
MAINTENANCE:  The logbook shall be maintained as required to keep the information current during the contract.
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 6.
TITLE:  Software Quality Assurance (SQA) Audit Report

 7.
DESCRIPTION/USE:  To document the findings and results of software process and product audits by SQA.

 8.
OPR:  QS40
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  Software Quality Assurance (SQA) Audit Report documents findings resulting from conducting audits of daily software development and test processes and product deliveries.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Software Quality Assurance (SQA) Audit Report shall include:


a. 
Date performed.


b. 
SQA involvement.


c. 
Evaluation/audit criteria.


d. 
Findings, including detected problems, with reference to software problem report(s) as appropriate.

e. 
Recommended corrective action.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE: Workmanship Standards

 7.
DESCRIPTION/USE: To document the workmanship standards/specifications to ensure compliance with applicable NASA and Program Standards.

 8.
OPR:  QS40/QS10
9. DM:  OSP

10.
DISTRIBUTION: Per Contracting Officer's letter
11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Workmanship Standards document the contractors’ workmanship standards/ specifications to ensure compliance with applicable NASA and Program Standards. The contractors’ internal workmanship standards should be used where possible. Where contractors’ specifications do not meet or exceed the above, justification must be provided. 

15.2
APPLICABLE DOCUMENTS:
NASA STD-8739.2 


Workmanship Standard For Surface Mount Technology
NASA-STD 8739.3 or J-STD-001CS
Soldered Electrical Connections
NASA-STD 8739.4 


Crimping, Interconnecting Cables, Harnesses, And Wiring
NASA STD-8739.5


Fiber Optic Terminations, Cable Assemblies, And Installation
ANSI-ESD-S-20-20
 

Protection of Electronic Parts, Assemblies and Equipment
IPC-2221 



Generic Standard On Printed Board Design
IPC-6011




Generic Performance Specification For Printed Boards
IPC-601 
Qualification And Performance Specification For Rigid Printed Boards

IPC/EIA-J-STD-00 


Requirements For Soldered Electrical & Electronic Assemblies
15.3
CONTENTS: The Workmanship Standards specification shall comply with the applicable standard as listed in 15.2 or contractor equivalent:

a.
Soldering.

b.
Crimping.

c. 
Wire Harnesses.

d.
Connectors.

e.
Printed Circuit Boards – layout and fabrication.

f.
Electro Static Discharge.

g.
Conformal Coating.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
h.
Surface Mount Technology.


i.
Staking.

j.
Marking. 

k.
Cleaning.

l.
Bonding.

m.
Shipping.

n.
Packaging and Storage.

15.4
FORMAT: The contractor format is acceptable with NASA approval.

15.5
MAINTENANCE: The workmanship standards/specifications shall be maintained as required to keep the information current during the contract.
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 6.
TITLE: Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report

 7.
DESCRIPTION/USE: To present the results of RMS system analysis that integrate the various quantitative and qualitative system level activities within reliability, maintainability, supportability other data and system analyses. The data generated from the reliability predictions is also intended to provide input to the vehicle maintainability and supportability analyses. The intent of the RMS analysis process is to assess the extent of meeting the program goals and requirements and to provide the process and tools to predict, evaluate, analyze, track, and integrate RMS parameters with other data and system analyses throughout all phases of the program. The Probabilistic Risk Assessment (PRA) will serve as a major element of the quantitative risk estimation process.

 8.
OPR:  VS30
9. DM: VS30

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:

NASA-STD-8729.1 
Planning, Developing and Managing an effective Reliability and Maintainability (R&M) Program
MIL-HDBK-470A  
Designing and Developing Maintainable products and services

MIL-HDBK-2165 
Testability Handbook for Systems and Equipment

MSFC-STD-3012  

EEE parts Management and Control for MSFC Space Flight Hardware
QS10-R-009 

Reliability Prediction 

MWI 7120.6

Program/Project Risk Management
MIL-STD-756

 Reliability Model and Predictions

NUREG/CR2300

PRA Procedures Guide 


MIL-HDBK-217

Reliability Prediction of Electronic Equipment
NPRD 95 

Nonelectronic Parts Reliability Data Handbook
IEEE Standard 500 
Reliability Database

MIL-HDBK-502

Handbook of Acquisition Logistics

NSTS 5300.4 (1D-2) 
Safety, Reliability, Maintainability and Quality provisions for the space shuttle program

NSTS 08126 

Problem Reporting and Corrective Action (PRACA) Systems Requirements

EWRR 127-1 

Eastern and Western Range Regulation
14.
INTERRELATIONSHIP: DRD’s 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032SA-011, Fault Tree Analysis; 1032-SA-012, System Safety/Hazard Analysis; 1032RM-024, Probabilistic Risk Assessment (PRA) Plan; 1032RM-017, Reliability Allocation, Predictions and Analysis Report; 1032RM-023, Product Assurance Plan; 1032-RM-025, Probabilistic Risk Assessment Report; 1032-RM-018, Maintainability Allocation/Prediction and Analysis Report; 1032LS-014, Logistics Support Analysis; 1032LS-012, Integrated Logistics Support Plan (ILSP)
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15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report shall be performed in accordance with 15.2 applicable documents to provide the following:


a.
The integration of RMS quantitative and qualitative analyses. 


b.
Description and discussions of all RMS analyses results including sensitivity analyses.


c.
Integration of RMS results including input/output process and the integration of RMS with other engineering and cost analyses including sensitivity analyses across RMS parameters.


d.
Impact of RMS analyses results on system design in improving RMS goals while optimizing the system life cycle cost.


e.
Data sources and modifications.


f.
Validation of models/data.

15.2
APPLICABLE DOCUMENTS:

OSP-DOC-001

OSP Level I Requirements Program Interpretation Document


MSFC-RQMT-3360 
OSP Level II System Requirements Document (SRD)


SSP 50677
International Space Station (ISS) and OSP Interface Requirement Document

KSC TBD 
OSP to ELV Interface Definition Document


OSP-DOC-022
OSP Human Ratings Plan


MSFC-RQMT-3370 
OSP Mission Needs, Level 1 Requirement and Level 1 Operations Concept

OSP-PLAN-023 
System Verification Requirements
15.3
CONTENTS: The Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report shall consist of:

a.
Description of all RMS results including sensitivity analyses.


b.
Integration of RMS results including input/output process and the integration of RMS with other engineering analyses including sensitivity analyses across RMS parameters.


c.
Impact of RMS analyses results on system design.


d.
Details of improving RMS goals while optimizing the system/subsystem life cycle cost


e.
Relative contributions to each RMS parameter resulting from specific systems and subsystems.


f.
Data sources and modifications.


g.
Validation of Models/Data.


h.
All verification activities shall be in accordance and reported per OSP-PLAN-023.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.: 1032RM-014
3. DATA TYPE: 1/2/3 
4.
DATE REVISED:


5.
PAGE:  1/3

 6.
TITLE: Problem Reporting and Corrective Action (PRACA) System and Trending

 7.
DESCRIPTION/USE: To provide a closed loop system for reporting management visibility and accountability of reportable problems and recurrence control.  Provide a process and system to track key critical issues and perform trending especially for issues related to flight safety critical hardware/software and provide timely recommendations of effective recurrence control and its implementation plan/ timeline.

 8.
OPR:  QS10 /QS40
9. DM:  UP30

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Initial report is Data Type2; Preliminary Report is Data Type 3; Close-out/Explanation is Data Type 1 [Type 1 implementation requires prior NASA approval; Type 2 formal NASA approval not required; Type 3 says only deliver is specifically requested.  The contractor shall provide the initial problem reports without NASA having to ask for them.] Reference Documents:
NPD 8720.1 NASA Reliability and Maintainability Program Policy

Reliability Toolkit: Commercial Practices Edition – A practical guide for commercial and Military Systems under Acquisition Reform

14.
INTERRELATIONSHIP: DRD’s 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032SA-001, Fault Tree Analysis; 1032SA-001, Fault Tree Analysis; 1032SA-002, System Safety/Hazard Analysis; 1032RM-010, Probabilistic Risk Assessment Plan; 1032RM-024, Reliability Allocation, Predictions and Analysis Report; 1032-RM-017, Product Assurance Plan; 1032-RM-025, Probabilistic Risk Assessment Report; 1032RM-018, Maintainability Allocations/Prediction and Analysis Report 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Problem Reporting and Corrective Action include the information to provide visibility and accountability of reportable problems and recurrence control.  Suitable trending mechanism/system to be evolved to proactively identify and isolate the impending failures/failure conditions and making recommendations for suitable corrective actions to mitigate critical failures or reduce risk.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.2
APPLICABLE DOCUMENTS: 
NSTS 22206

Requirements For Preparation and Approval of Failure Modes and Effects Analysis (FMEA) And Critical Items List (CIL)

NSTS 08126 
Problem Reporting and Corrective Action (PRACA) Systems Requirements

SSP 30223 
Problem Reporting and Corrective Action for the Space Station

OSP-DOC-048 
Problem Reporting and Corrective Action for the Orbital Space Plane
15.3
CONTENTS: The FMEA/CIL will be performed in accordance with applicable documents listed in 15.2, to provide the following:


a.
Failures of criticality 1, 1R, 2, 2R, 2P, 2PR, and criticality 3 hardware and software problems of severity 1 and 2.


b.
Unexplained hardware/software anomalies.


c.
Overstress or potential overstress of hardware/software detected during acceptance or certification testing and subsequent operations involving flight hardware/software, flight support equipment, or ground Reportable problems (example: equipment directly involved in mission operations) .


Problems of criticality categories 1, 1R, 2, 2R, 2P, 2PR, and functional failures of category 3   occurring on flight and flight-like hardware/software beginning with qualification or acceptance testing shall be reported to MSFC.  The problem report shall include the following information:


a.
Initial notification:

1.
Unique identifiable report number.
2.
Date of occurrence.

3.    
Mission number (next flight for induced problems, previous flight for post flight events).

4.
Failure description (when, where, how description including any pre-failure indications).

5.
Spacecraft number.

        
b.
Report the following by Major system (e.g. engine), Subsystem (e.g. HPFTP), and Component (e.g. 1st turbine blade) for the problem/failure event.

1.
Description (i.e. system or component name).

2.
Type (e.g. Block II - to track by configuration).

3.
Part number (to track batch / configuration issues).

4.
Serial number.

5.
Total operating time.

6.
Time since last overhaul (if appropriate).         

7.
Life/time limit (specify if total [replacement] or overhaul [repair/inspect] limit).

8.
Operating condition (i.e., operating mode, power level, mission phase, test type, etc., at failure).

         
c.
Provide failure mode criticality.

         
d.
Actual problem severity based on the following scale.

               
1.
LOC or LOV.

                
2.
LOM with significant vehicle damage or injury to personnel.

                
3.
LOM. 

                
4.
Major cost or schedule impact (>$1M or 7 day launch delay).

                
5.
Significant cost or schedule impact (>$100K or 1 day launch delay).

                
6.
Minor cost, labor, or schedule impact. 

        
e.
Indication of whether problem is a failure or unsatisfactory condition.

         
f.
Preliminary cause of problem. 

         
g.
Remedial action taken (repaired, replaced, CND, etc.)
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15.
DATA PREPARATION INFORMATION (CONTINUED):
h.
Problem closure/corrective action report to include updates to above as necessary and the following: 
1.
Date of resolution.

2.
Actual cause of problem based upon failure analysis.

3.
Indication of whether problem is due to design deficiency or manufacturing inconsistency.

4.
Number of previous occurrences (to track recurring/common issues). 

5.
Corrective action implemented to prevent recurrence.

6.
Disposition of failed hardware/software.

7.
Copy of test reports, studies, and presentations.

8.
Failure analysis reports.

9.
Implementation change paper.

i.
If no corrective action is taken or the cause of the problem cannot be determined, the problem shall have an "explained" disposition.  The final report shall contain problem clarification, problem history, planned use of hardware/software or like units, analysis results and probable cause, last test able to detect the anomaly, methods of detecting in flight, the effect of recurrence, operational work-arounds, and rationale for acceptability for subsequent hardware/software.


j.
All problems shall be dispositioned prior to flight.  If a closure or explanation cannot be provided, the problem shall be "interim closed" for resolution at a later date if:



1.
Problem is not applicable to hardware/software scheduled for that flight.



2.
Condition does not exist on the flight hardware/software.



3.    Condition is screened by acceptance test procedures, preflight checkout, or specialty test.

4.
Problem is applicable to the flight, but sufficient evidence exists that the hardware/ software in question can be flown safely as an accepted risk.

5.
In addition to the normal distribution, a copy of the reports shall be submitted to the MSFC Problem Assessment Center (PAC).

k.
Support shall be provided to the Problem Review Board (PRB) if requested by NASA.

   
l.
The trending report shall include Cumulative and 12 month rolling average data for:


a.
Open and total items graph (12 month rolling average only) and associated top 10 drivers lists.


b.
Failure items graphed by Criticality & Severity with associated top 10 drivers lists.


c.
Non-conformance items graphed by Criticality & Severity with associated top 10 drivers lists.


d.
Trending by system, subsystem including key critical LRUs.



e.
Provide tabulation of new open/new failure reports.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032RM-015
 3.
DATA TYPE: 1/2
4.
DATE REVISED:  



5.
PAGE:  1/5

 6.
TITLE: Failure Modes and Effects Analysis and Critical Items List

 7.
DESCRIPTION/USE: Failure Modes and Effects Analysis (FMEA) - to identify and determine possible modes of failures, the effects of such failures, and the criticality of such failures to support 1) Additional design action, 2) safety analysis, 3) test planning, 4) Mission Planning, 5) Preparation of mandatory inspection points, 6) fault detection and isolation, 7) Maintainability Design Characteristics, 8) Maintenance Planning, 9) Logistics Planning. Critical Items List (CIL) to provide a list of items which are critical to aid in proportioning efforts for emphasis in design, test, and inspection. Critical Items List shall consist of all failure modes identified in the FMEA except Criticality 3 failure modes. The CIL, via the rationale for acceptability, drives the inspection, process control, and test/verification requirements for the critical items, influences operations planning (including mission planning, procedure development, and logistical and maintenance support requirements); and reports failure history.

 8.
OPR:  QS10/QS40
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: NSTS 22206 is applicable to the OSP Program until the program-unique FMEA/CIL document is completed and approved.  Specific tailoring/applicability of NSTS 22206 is documented in the attached table. The following documents may be used as reference documents:
NSTS 5300.4 (1D-2)
Safety, Reliability, Maintainability and Quality provisions for the space shuttle program

NSTS 22206
Requirements for Preparation and Approval of Failure Modes and Effects and Analysis (FMEA) and Critical Items List (CIL)


SSP 30234
Instructions for the Preparation of Failure Modes and Effects and Analysis (FMEA) and Critical Items List (CIL) for the Space Station
14.
INTERRELATIONSHIP: DRD’s 1032SA-012, System Safety/Hazard Analysis; 1032-RM-025, Probabilistic Risk Assessment Report; 1032RM- 017, Reliability Allocation/Predictions and Analysis Report; 1032RM-018, Maintainability Allocation, Predictions and Analysis Report; 1032RM-014, Problem Reporting and Corrective Action System and Trending; 1032MA-028, Certificate of Flight Readiness (CoFR) Plan; 1032RM-023, Product Assurance Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The FMEA provides for an analysis for the integrated system to determine possible modes of failure and their effects on mission success, with the provisions for identifying each failure by its criticality category number. An FMEA shall be prepared for each OSP spacecraft subsystem/system. The CIL provides for lists of hardware identified in the FMEA categorized as being "Critical", i.e., those items whose failure could result in a loss of life or degradation of the mission The CIL also documents (subjectively) the risk retention rationale relative to design features, testing, and inspections required which would minimize the failure occurrence probability. CILs shall be labeled as open until the request for Program acceptance has been approved.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.2
APPLICABLE DOCUMENTS:
NSTS 22206
Requirements For Preparation and Approval of Failure Modes and Effects Analysis (FMEA) And Critical Items List (CIL)

15.3
CONTENTS: 


a.
FMEA’s shall be prepared at the lowest level required to support potential uses (testing, failure reporting or corrective action, preparation of mandatory inspection points). FMEA’s shall be performed to the component level and within the component to pursue all critical functions, shall identify failure modes to the piece part level when these failure modes are criticality 1 and 2, and shall include integration of all flight hardware, including Government furnished equipment (GFE).  FMEAs shall include a subsystem description, statement of all ground rules and assumptions followed, identification of the item to be analyzed, identification of the analyst and responsible managers, revision dates, item identification, FMEA number, end item and item function, failure mode identification, failure causes, mission phase in which the failure occurs, the failure effect on the subsystem, interfacing subsystems, mission, OSP System, and maintenance, failure detection methods, corrective action, functional criticality, redundancy screens, success paths after first failure, Remarks/Hazards, affectivity, disposition and rationale. 


b.
Critical Items List shall be prepared as appropriate   with retention rationale that contains data that supports the premise that the risk presented by inclusion of the item in the assembly/subsystem/system/end item/OSP has been minimized by proper design controls, inspections, tests, critical processes and maintenance controls, and that no adverse failure history exists. The rationale shall also contain data, which describes operational constraints caused by occurrence of the failure, and describe the measures taken to ensure that the function is restorable. The contractor shall also prepare as part the verification activity, a document that lists the methods for verifying CIL retention rationale and hazards activity. Ground rules shall be consistent with the general intent of NSTS 22206 and SSP 30234.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

APPENDIX A

The following table defines the sections of NSTS 22206 that are applicable to the Orbital Space Plane Program FMEA/CIL effort.  The program is preparing a document specific to the OSP Program to incorporate these requirements and specify any unique requirements.  Shuttle Program documents cited in NSTS 22206 are not applicable to OSP unless otherwise specified.

	NSTS 22206 ¶
	Applicable (Yes/No)
	Comment/Exceptions

	1.0
	N/A
	Title only

	1.1
	Yes
	Purpose of OSP FMEA/CIL is identical to that identified in the first sentence.  The second sentence of the purpose paragraph is not applicable to OSP.

	1.2
	Yes
	Scope for OSP is similar.  Delete reference to specific landing sites in the second sentence parenthetical.  Last sentence is not applicable.  OSP analysis to be based on OSP system as designed in the initial DDT&E phase of the program.

	1.3
	Yes
	

	2.0
	No
	Shuttle specific documents are not applicable to the OSP Program.  Applicable documents are identified in the contract and associated DRDs.

	3.0
	N/A
	Title only

	3.1
	Yes
	Applicable with the exception of reference to NHB 5300.4 (1D-2) and Payload Integration Nominal Cost Hardware

	3.2
	Yes
	Definitions are applicable with the exceptions noted: shuttle-specific callouts in items c2, d2 (Hardware Criticality will not be used in the OSP Program), e1-e6 (Shuttle specific emergency systems), m2, m3, r (references to specific shuttle systems are not applicable, OSP prelaunch ends at EELV ignition), s (delete parenthetical reference to NHB 1700.7A), and w.

	3.3
	N/A
	Title only

	3.3.1
	No
	Prime contractor is responsible for developing an integrated FMEA/CIL which addresses all system flight hardware and GSE interfacing with flight hardware

	3.3.2
	No
	1R Non-CILs is not a recognized OSP term

	3.3.3
	Yes
	

	3.3.4
	Yes
	

	3.3.5
	Yes
	

	3.3.6
	No
	

	3.4
	N/A
	Title only

	3.4.1
	Yes
	Specific references to Orbiter or STS should be read as OSP.  Specific references to elements or subsystems of the Shuttle system (SSME, ET, etc.) should be disregarded.  In item e, restate as “FMEA/CILs shall be documented and submitted on wire harnesses, cables and electrical connectors.”  Disregard subparagraphs to e.  Disregard item i.

	3.4.2
	Yes
	In item e, replace “Space Shuttle” with “OSP”

	3.4.3
	Yes
	Disregard the second sentence of item b.  Hardware criticalities are not defined for the OSP Program.  Disregard item d.  Item h. is not applicable.  Item n. is not applicable since it is unique to SSME. 

	3.4.4
	Yes
	SSME unique groundrule in item d does not apply.

	3.4.5
	Yes
	

	3.4.6
	Yes
	

	3.4.7
	Yes
	

	3.4.8
	Yes
	Item f is N/A

	3.4.9
	Yes
	Second paragraph is N/A

	3.4.10
	No
	

	Table 3.1
	Yes
	

	Table 3.2
	No
	The OSP Program will not utilize Hardware Criticality

	Table 3.5
	No
	

	Table 3.6
	Yes
	

	Table 3.7
	Yes
	List is to be considered typical, but not a complete list.

	Table 3.8
	Yes
	List is to be considered typical, but not a complete list.

	Table 3.9
	Yes
	List is to be considered typical, but not a complete list.

	Table 3.10
	Yes
	List is to be considered typical, but not a complete list.

	4.0
	N/A
	Title only

	4.1
	Yes
	NHB 5300.4 (1D-2) is not applicable to the OSP Program

	4.2
	Yes
	Definitions are applicable with the exception of item u. 1R Non-CILs

	4.3
	N/A
	Title only

	4.3.1
	Yes
	Prime contractor is responsible for performing integrated FMEA.  References to “element” should be disregarded

	4.3.2
	No
	1R Non-CILs are not applicable to OSP

	4.3.3
	Yes
	

	4.3.4
	No
	OSP FMEA/CIL schedule shall be consistent with contract requirements

	4.4
	N/A
	Title only

	4.4.1
	Yes
	Reference to Table 4.5 in section 4.4.1.a.2 is not applicable since it refers to Shuttle specific systems.  Similar systems in the OSP design will be assessed in accordance with the requirement.  Other sections Applicable with the exception of reference to NSTS 08080-1 in b.2.

	4.5
	Yes
	

	4.5.1
	Yes
	

	4.5.2
	Yes
	

	4.5.3
	Yes
	

	4.5.4
	Yes
	

	4.5.5
	Yes
	

	4.5.6
	Yes
	

	4.5.7
	Yes
	Downgrade of criticality is considered to be adding redundancy.  Basic criticality of a failure mode is not impacted by redundancy or operator intervention. 

	4.6
	Yes
	

	Table 4.1
	Yes
	

	Table 4.3
	Yes
	

	Table 4.4
	Yes
	

	Table 4.5
	No
	Identified systems are Shuttle or Shuttle Launch Complex specific.  Similar systems, if incorporated into the OSP System design, will be addressed.

	5.0
	No
	Section 5.0 of NSTS 22206 defines the unique Shuttle Program approach to waivers associated with Critical Items.  The OSP Program expects to follow a similar process for approval of CIL Items, but the specifics have not yet been identified.  Consideration should be given to the requirement to obtain program approval of waivers associated with critical items.

	5.1
	
	

	5.2
	
	

	5.2.1
	
	

	5.2.2
	
	

	5.2.3
	
	

	5.3
	
	

	5.3.1
	
	

	5.3.2
	
	

	5.4
	
	

	Figure 5-5
	Yes
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 6.
TITLE: Limited Life Items List

 7.
DESCRIPTION/USE: To provide a list of items possessing limited life characteristics, and their designed or allowed usage. Each critical Line Replaceable Unit (LRU) and Orbital Replaceable Unit (ORU) shall be tracked for its limited life items to ensure safety, reliability, maintainability and availability requirements per level I, II and III requirements, as appropriate.

 8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 
14.
INTERRELATIONSHIP: DRD’s 1032RM-017, Reliability Allocation/Predictions, and Analysis Report; 1032RM-0018, Maintainability Allocation/Prediction and Analysis Report; 1032SA-002, System Safety Hazards Analysis; 1032RM-020, Non-Conformance Records/System; 1032RM-023, Product Assurance Plan; 1032LS-014, Logistics Support Analysis; and 1032LS-012, Integrated Logistics Support Plan (ILSP)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Limited Life Items List consists of a listing of hardware categorized as having "limited life", i.e., items having characteristics of quality degradation or drift with age or use (time/cycle sensitive components and age controlled items). The list shall also contain the related requirements for inspection, maintenance, and replacement of these items. Each flight critical LRU/ORU shall be tracked for its limited life items throughout the life of the program. Potential safety and reliability concerns shall be flagged in a timely manner and mitigated

15.2
APPLICABLE DOCUMENTS: 

NPD 8720.1 
NASA Reliability and Maintainability (R&M) Program Policy
15.3
CONTENTS: The Limited Life Items List shall contain the following data for each part/component identified as time, cycle, or age sensitive throughout all mission phases using the applicable documents listed in 15.2 to provide the following:


a.
Line Replaceable Unit/Orbital Replaceable Unit (LRU/ORU) Name – provide the part number of the LRU containing limited life component(s).


b.
LRU/ORU Number – provide the part number of the LRU/ORU containing limited life component(s).


c.
Part Name – provide the part name of limited life component(s) within the LRU/ORU.


d.
Part Number – provide the part number of limited life component(s) within the LRU/ORU.


e.
Life Limit Type – identify the type of life limit for each limited life component (limited operating life, limited age life, limited shelf life).


f.
Life Limit – provide the life limit for each life limited component, including units.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

g.
Life Limit Justification – provide for each life limited component a narrative description of the life limiting parameter and justification for the assigned life limit, including references to any tests or analyses used to establish the life limit.


h.
Accumulated time and/or cycles at time of shipment. 


i.  
Required time and/or cycles and age that must be remaining prior to conducting each major milestone test and launch.


j.
Special measuring requirements or devices, if required.


k.
Any limitations on number of refurbishments.


l.
Any restrictions related to operational use, test, handling, inspection or maintenance.

m.
Requirements for historical data/records to verify that age sensitive items are controlled within acceptable limits.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE: Reliability Allocation, Predictions, and Analysis Report

 7.
DESCRIPTION/USE: To generate the reliability data that is needed to meet various level 1 and level II Systems Requirement Document in support of design analysis, testing, availability, maintainability and supportability analysis using quantitative analyses (including failure rates based on physics of failure of various mechanisms, failure rates from other sources feeding to PRA probabilistic risk assessment (PRA) and other supporting analysis [PRA report covered by DRD 1032RM-011, Probabilistic Risk Assessment Report)] and qualitative reliability analyses. The PRA will serve as a major element of the quantitative estimation process. The contractor shall utilize the PRA, as a minimum, for the calculation of LOC, LOV and LOM estimates. The linkage between the PRA and other supporting reliability analyses shall be clearly defined.

 8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:

MIL-STD-756
Reliability Model and Predictions

NSTS 5300.4 (1D-2)
Safety, Reliability, Maintainability and Quality provisions for the Space Shuttle Program
NUREG/CR2300
PRA Procedures Guide
MIL-HDBK-217
Reliability Prediction of Electronic Equipment
NPRD 95
Non electronic Parts Reliability Data Handbook
IEEE Standard 500
Reliability Database
SR-332
Reliability predictions procedure for electronic products (Telcordia Technologies)

Reliability Toolkit:
Commercial Practices Edition – A practical guide for commercial and Military Systems under Acquisition Reform

OSP-DOC-001
Level 1 Requirement

NASA-STD-8729.1
Planning, Developing and Managing an effective reliability and Maintainability (R&M) Program
14.
INTERRELATIONSHIP: DRD’s 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032SA-011,
Fault Tree Analysis; 1032SA-012, Systems Safety/Hazard Analysis; 1032RM-024, Probabilistic Risk Assessment Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The quantitative reliability assessment shall identify the system reliability such as Mean Time between Failure (MTBF) and Mean Time between Maintenance Events (MTBME) using failure rate information of each component/LRU/subsystem/System as applicable, reliability assessment using engineering and physics based models, data from demonstration testing, Probabilistic Risk Assessment etc to analyze the various subsystems/LRUs of the OSP throughout the life cycle of the OSP Program.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.2
APPLICABLE DOCUMENTS:

MSFC-RQMT-3360
OSP Level II Systems Requirement Document (SRD)


NPD 8720.1 
NASA Reliability and Maintainability (R&M) Program Policy
15.3
CONTENTS: The Reliability Allocation, Predictions, and Analysis Report shall consist of: General and programmatic information and a roadmap to design-in-reliability right from the conceptual design stage with specific milestones for all LRUs including flight proto and certified spacecraft at subsystem and system level in accordance with 15.2 applicable documents to provide the following:

a.
The process of integrating quantitative reliability predictions and analyses in the overall system management process and program milestones. 

b.
Description of the process used in the reliability quantification including reliability allocation from system to subsystem level.

c.
Ground-rules and assumptions used in performing reliability predictions.

d.
Reliability models, including reliability logic diagrams.

e.
Data used in the Reliability predictions/analyses including data sources. 

f.
Validation of models/data [Note: Reliability models can be validated by using data from existing proven systems to repeatedly produce known outcome and then use this model to analyze data for OSP].  

g.
Identify the candidates for Probabilistic Design Analysis (PDA) and structural reliability. Provide the analysis and recommendation. 

h.
Provide details of: reliability growth Process, planned Reliability Demonstration Testing to ascertain physics of failure for better understanding of design uncertainties, design margins, safety factors, design qualification testing etc.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE: Maintainability Allocation/Prediction and Analysis Report
 7.
DESCRIPTION/USE: The intent of the maintainability allocation and prediction and analysis report is to provide the process and tools to predict, evaluate, analyze, verify, and validate maintainability throughout all phases of the program and to generate the data necessary for other system analyses such as supportability and cost.

8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:

NPD 8720.1
NASA Reliability and Maintainability Program Policy
NASA-STD-8729.1
 Planning, Developing and Managing Effective Reliability and Maintainability Programs
MIL-STD-1843 (USAF),
Reliability-Centered Maintenance for Aircraft, Engines, and Equipment
MIL-STD-2173 (AS)
 Reliability-Centered Maintenance Requirements for Naval Aircraft, Weapons Systems, and Support Equipment

MIL-HDBK-470A
Designing and Developing Maintainable Products and Systems
NSTS 5300.4 (1D-2)
 Safety, Reliability, Maintainability And Quality Provisions For The Space Shuttle Program
Maintainability Toolkit:
A Practical Guide for Designing and Developing Maintainable Products and Systems. (Reliability Analysis Center)
OSP-DOC-001
OSP Level 1 Requirement 

OSP-DOC-019
 OSP Program Design Reference Missions DRM

OSP-DOC-021
OSP Program Operations Concept Document (OCD)
14.
INTERRELATIONSHIP:  DRD’s 1032LS-012, Integrated Logistics Support Plan (ILSP); 1032LS-014, Logistics Support Analysis; 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-017, Reliability Allocation, Predictions and Analysis Report; 1032RM-023, Product Assurance Plan; 1032RM-024, Probabilistic Risk Assessment Plan; 1032RM-025, Probabilistic Risk Assessment Report; 1032SA-011, Fault Tree Analysis; 1032SA-012, System Safety/Hazard Analysis 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: To provide maintainability analyses and predictions, including allocations, perform maintainability trade studies/sensitivity analyses, identify maintainability drivers, and identify maintenance tasks for supportability analysis. This also includes maintainability demonstration testing to verify and validate the maintainability predictions.

DRD Continuation Sheet

TITLE:
Maintainability Allocation/Prediction and Analysis
DRD NO.: 1032RM-018

Report

DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.2
APPLICABLE DOCUMENTS:

MSFC-RQMT-3360
OSP Level II Systems Requirement Document (SRD)


NPD 8720.1
NASA Reliability and Maintainability (R&M) Program Policy

MIL-HDBK-2165
Testability Handbook for Systems and Equipment

15.3
CONTENTS: The Maintainability Allocation/Prediction and Analysis Report shall use the applicable documents in item 15.2 to provide the following:
a.
General and programmatic information along with details of designing-in-maintainability right from the conceptual design stage.

b.
The integration of maintainability predictions and analyses into the overall system management process and program milestones.

c.
The integration of maintainability predictions and analyses with other system analyses such as supportability and cost.

d.
Description of the process used in maintainability prediction and analysis, including allocation from system to lower levels of indenture.

e.
The ground rules and assumptions used in performing maintainability predictions and analyses

f.
Models used in maintainability analyses.

g.
Data used in the maintainability predictions/analyses, including data sources.

h.
Testability Analysis results to assess the effectiveness of Fault Detection and Fault Isolation.

i.
Maintainability allocation/predictions and analyses results.   This includes methodology, models and results from:



1.
Reliability-centered maintenance (RCM) analysis.



2.
Maintainability allocations and predictions in support of maintainability requirements.



3.
Availability analysis (parts, components, etc.).


j.
Provide roadmap for evolution of design maturity to minimize risk, program schedule and cost.  Include gap analysis if appropriate.


k.
Maintainability demonstration testing to verify/validate the maintainability predictions for key LRUs/Systems.
15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE: Draft
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DATA TYPE: 3
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 6.
TITLE: Government-Industry Data Exchange Program and NASA Advisories/ALERTS

 7.
DESCRIPTION/USE: To provide a controlled method for OSP Program and contractor ALERT initiation, investigation, resolution, and response.

 8.
OPR:  QS40/ QS10
9. DM:  UP30

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: These documents may be used as reference documents: 


MWI 1280.5C

MSFC ALERT Processing, Dated August 16, 2002

NSTS0.4(1D2)
Safety, Reliability, Maintainability and Quality Provisions for the Space Shuttle Program 


NPD 8730.3

NASA Quality Management System Policy (ISO 9000)

QS10-R-006

S&MA OWI for Processing of ALERTs and Safe ALERTs

NPD 8730.2

NASA Parts Policy

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Program ALERT System Documentation provides information relative to unexpected failures or discrepant conditions of parts and materials used in equipment that may be of significant application in other equipment and to safety problems of general concern. This applies to failures or discrepant conditions encountered when such parts or materials are applied within the limits of the applicable specification. Contractor must notify NASA MSFC within 30 days of contract award, the name and contact details of the Contractor's ALERT Coordinator. The term ALERT includes GIDEP/NASA Problem Advisories, Agency Action Notices, etc. as applicable.

15.2
APPLICABLE DOCUMENTS:

SO300-BT-PRO-010 
Government-Industry Data Exchange Program (GIDEP) Policies and Procedures



Manual

NPG 8735.1 
Procedures for Exchanging Parts, Materials, and Safety Problem Data Utilizing the 


Government-Industry Data Exchange Program and NASA Advisories
DRD Continuation Sheet

TITLE:
Government-Industry Data Exchange Program and
DRD NO.: 1032RM-019

NASA Advisories/ALERTS
DATA TYPE: 3
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: ALERTs shall be prepared and responded to in accordance with SO300-BT-PRO-010 and NPG 8735.1 and include:


a.
Contractor initiated ALERTs - The proposed ALERT shall include, but not be limited to:



1.
Essential details required identifying problem by types and/or manufacturer's name, special requirements and environments, the problem situation (condition) and cause, actions taken and recommendations. Such data shall be restricted to objective, factual information.



2.
Names of responsible individuals and organizations that may be contacted for further technical details.



3.
Upon OSP Program approval, contractor initiated ALERTs that are of general concern shall be submitted to the Government-Industry Data Exchange Program (GIDEP) for dissemination to all participants. Proposed ALERTs that only concern NASA will be disseminated to the NASA community by the OSP Program coordinator.


b.
Response reports for ALERT disseminated by OSP Program:



1.
Initial * - As a minimum, the results of the contractor’s review for applicability and impact to the hardware. The initial report shall identify the hardware to which the response applies and identify the ALERT #, the part numbers affected, the system affected, give an analysis of the problem, and a narrative recommendation and/or corrective actions accomplished. (May close ALERT if information regarding usage, impact, corrective action [or rationale for “flying-as-is”] is justifiable to the project’s Safety and Mission Assurance [S&MA] representative.)



2.
Follow-on-Reports results of investigations, analyses, etc. extended beyond the 21 working days allowed for the initial report (may closeout ALERT if no corrective action required).



3.
Final-Required to report implementation of corrective action.



Notes:



* This report shall include a negative response if part or material is not used.




No response required on ALERTs marked "Information Only" unless an impact is identified.

15.4
FORMAT:

a.
Contractor Initiated ALERT - The proposed ALERT shall be submitted to the project’s S&MA representative with a copy to the OSP Program ALERT coordinator. Preliminary ALERTs may be issued by letter, or by a partially complete GIDEP ALERT Form (GIDEP Form 97-1). When immediate notification of the NASA community is considered urgent, and time or insufficient technical detail will not allow completion of the ALERT. Upon approval, the initiator shall follow GIDEP procedure for dissemination of the completed ALERT to all GIDEP participants.

b.
OSP Program ALERT Response Report - The ALERT response shall be prepared in the contractor's format including information specified in 15.3 of this DRD.  – For efficient and ease of transfer of data, the ALERT response shall be prepared to provide inputs via the current electronic, web based MSFC alert system

15.5
MAINTENANCE: Pertinent comments clarifying, correcting, or expanding data in a previous ALERT shall be issued as ALERT addenda on GIDEP Form 97-1 referring to the previous ALERT identification number. The letters "A," "B," "C," etc., shall be added as a suffix to the original ALERT identification number to denote successive addenda.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
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 6.
TITLE: Nonconformance Records/System

 7.
DESCRIPTION/USE: To provide and document details of all non-conformances related to hardware and software in a consistent manner, and to ensure that all necessary data elements are included. NCR data shall be used for supporting quality, reliability and maintainability analysis. The non-conformances data shall be stored in a database compatible with PRACA system database for electronic transfer of data to PRACA for problem trending to proactively assess potential flight risks.

 8.
OPR:  QS10/QS40
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP: DRD’s 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-017, Reliability Allocation, Predictions and Analysis Report; 1032RM-018, Maintainability Allocation/Prediction and Analysis Report; 1032RM-023, Product Assurance Plan; 1032RM-024, Probabilistic Risk Assessment Plan; 1032RM-025, Probabilistic Risk Assessment Report; 1032SA-011, Fault Tree Analysis; and 1032SA-012, Systems Safety/Hazard Analysis 
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: This DRD establishes the minimum data elements necessary to provide records of the closed loop system for the control of nonconformance’s. Nonconformance recording shall commence with the initial receipt of materials or articles for the procurement and continue through all subsequent phases of the program. The nonconformance data shall be used to ensure high fidelity of critical processes using techniques like statistical process controls, Process capability Index CPk, Trending etc. The non-conformance data shall be recorded/stored on database, which is compatible with PRACA systems database and is electronically accessible to NASA

15.2
APPLICABLE DOCUMENTS: 
NSTS 5300.4 (1D-2)

Safety, Reliability, Maintainability and Quality provisions for



the space shuttle program


NPD 1280.1 

NASA Management System Policy
15.3
CONTENTS: The record used for recording, analyzing, remedial action, recurrence control, verification, and feedback of data shall be accordance with 15.2 applicable documents to provide the following information:

a.
Unique, identifiable, and traceable report number.

b.
Date of occurrence that the nonconformance was discovered.

c.
Complete description of required characteristic or design criteria and a specific definition of the nonconformance 

d.
Type of activity or Test operation being performed at time of occurrence (fabrication, assembly, qualification test, system test, pre-delivery or pre-installation test, etc; reference to applicable procedure number), if applicable.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
e.
Nonconforming article or material- part name, part number, serial number, manufacturer, and lot number.

f.
Next higher assembly - part name, part number, serial number, manufacturer, (as applicable).

g.
Cause or reason for nonconformance, including are function or activity responsible for causing the nonconformance 

h.
Recurrence control action taken.

i.
The initiator of the document.

j.
Disposition (remedial action) required making the nonconforming article or material acceptable for use.

k.
Signatures of personnel authorized to provide the disposition.


l.
Verification by inspection that the remedial action prescribed in the disposition was acceptably completed.


m.
For material review dispositions, verification by the government quality representative that the remedial action was satisfactorily completed.


n.
Cross reference to the failure/problem report where required.


o.
Final closure indication after all remedial and recurrence control actions are complete.

15.4
FORMAT: The format shall be consistent with the requirements of 15.3 of this DRD.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: OSP Availability Analysis - Crew Rescue Vehicle (CRV)

 7.
DESCRIPTION/USE: To generate the availability data that is needed to meet the Level I Requirements and the Level II System Requirements Document for CRV Orbit Availability.

 8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Availability analyses shall be developed in parallel and in support of design, development, and operational phases of the program. The Availability analyses shall mature as the program matures.  The following documents may be used as reference documents:


SSP 50677
International Space Station (ISS) to OSP Interface Requirement Document

NPD8720.1
Reliability and Maintainability Policy

NPD 8700.2
NASA Policy For Safety And Mission Assurance (SMA) For Experimental Aerospace Vehicles


NPG 8715.3
NASA Safety Manual

NSTS 5300.4 (1D-2)
Safety, Reliability, Maintainability and Quality provisions for the Space Shuttle Program

NASA-STD-8729.1
Planning, Developing And Managing An Effective Reliability And Maintainability (R&M) Program
14.
INTERRELATIONSHIP: DRD’s 1032RM-013, Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report; 1032RM-014, Problem Reporting and Corrective Action System and Trending Reports; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-017, Reliability Allocation, Predictions, and Analysis Report; 1032RM-018, Maintainability Allocation/Prediction and Analysis Report; 1032RM-024, Probabilistic Risk Assessment Plan; 1032SA-002, Systems Hazard Analyses; 1032SA-008, Systems Safety Software Hazard Analysis; 1032SA-001, Fault Tree Analyses 
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Availability Analysis - Crew Rescue Vehicle (CRV) identify if the design concept will meet the Level I and Level II Availability Requirements. The availability of Crew Rescue Vehicle (CRV) shall be performed for 180 days OSP's mated mission with the International Space Station (ISS) ensuring that at least one critical string is working meeting the quantitative safety requirements. The analysis includes calculating inherent and operational availability of the CRV.

15.2
APPLICABLE DOCUMENTS:
MSFC-RQMT-3360
OSP Level II System Requirements Document (SRD)
OSP-DOC-001
OSP Level I Requirements Program Interpretation Document
OSP-PLAN-020 
Operations Vision Document
OSP-DOC-022
OSP Human Rating Plan
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The OSP Availability Analysis - Crew Rescue Vehicle (CRV) shall provide the following details using the applicable documents listed in item 15.2.  The OSP Availability Analysis - Crew Rescue Vehicle (CRV) shall include the following:

a.
Analysis approach. 

b.
Assumptions and ground-rules.

c.
Data sources used.

d.
Basis of calculations.


e.
Results.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: OSP Launch Probability Analysis

 7.
DESCRIPTION/USE: To generate the launch probability data that is needed to meet the Level I Requirements and the Level II System Requirements Document for the OSP System.

 8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Launch Probability analyses shall be developed in parallel and in support of design, development, and operational phases of the program. The Launch Probability analyses shall mature as the program matures.  The following documents may be used as reference documents:

SSP 50677
International Space Station (ISS) to OSP Interface Requirement Document
NPG 8720.1
Reliability and Maintainability Policy
NPD 8700.2
NASA Policy For Safety And Mission Assurance (SMA) For Experimental Aerospace Vehicles

NPG 8715.3
NASA Safety Manual
NSTS 5300.4 (1D-2)
Safety, Reliability, Maintainability and Quality provisions for the Space Shuttle Program
NASA-STD-8729.1
Planning, Developing And Managing An Effective Reliability And Maintainability (R&M) Program
14.
INTERRELATIONSHIP: DRD’s 1032RM-013, Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report; 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-017, Reliability Allocation, Predictions, and Analysis Report; 1032RM-018, Maintainability Allocation/Prediction and Analysis Report; 1032RM-024, Probabilistic Risk Assessment Plan; 1032SA-012, System Safety/Hazard Analysis; 1032SA-014, Systems Safety Software Hazard Analysis; 1032SA-011, Fault Tree Analysis
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Launch Probability Analyses including the uncertainty analysis shall identify if the design concept will meet the Level I and Level II Launch Probability Requirements.

15.2
APPLICABLE DOCUMENTS:
MSFC-RQMT-3360 
OSP Level II System Requirements Document (SRD)
OSP-DOC-001 
OSP Level I Requirements Program Interpretation Document
OSP-PLAN-020 
Operations Vision Document
OSP-DOC-022
OSP Human Rating Plan

KSC-TBD
OSP ELV Interface Definition Document

OSP-DOC-019 
OSP Program Design Reference Mission DRM

EWRR 127-1
Eastern and Western Range Regulations

XXXXX
Weather related standards
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Launch Probability Analyses shall use the following applicable documents in paragraph 15.2 to provide the following:

a.
Analysis approach. 

b.
Assumptions and ground-rules.

c.
Data and information sources used.

d.
Basis of calculations.

e.
Results including uncertainty analysis.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Product Assurance Plan

7.
DESCRIPTION/USE:  To identify and define the contractor’s plans and planned method of accomplishing the Safety and Mission Assurance (S&MA) tasks required by the Statement of Work (SOW) and meet OSP Level I, II and III requirements.

 8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Initial submittal of the document shall be submitted as one package; however, the volumes may be approved separately by the Government.  The following documents may be used as reference documents: 

NPG 8715.3

NASA Safety Manual
NSTS 5300.4 (1D-2) 
Safety, Reliability, Maintainability and Quality provisions for the Space Shuttle Program
NASA-STD-8729.1 
Planning, Developing And Managing An Effective Reliability And Maintainability (R&M) Program

NPG 8705.3
Safety and Mission Assurance (SMA) Requirements for Experimental Aerospace Vehicles (EAV)

OSP-PLAN-009

OSP Program Risk Management Plan
14.
INTERRELATIONSHIP:  DRD’s , 1032MA-028, Certificate of Flight Readiness (CoFR) Plan; 1032QE-005, Critical Processes; 1032RM-013, Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report; 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-017, Reliability Allocation, Predictions, and Analysis Report; 1032RM-018, Maintainability Allocation/Prediction and Analysis Report; 1032RM-019, Government-Industry Data Exchange Program and NASA Advisories/ALERTS; 1032RM-020, NonConformance Records/System; 1032RM-024, Probabilistic Risk Assessment Plan; 1032SA-014, Systems Safety Software Hazard Analysis; 1032SA-011, Fault Tree Analyses; 1032SA-005, Contractor Safety Program Plan; 1032SE-089, Meteoroid and Orbital Debris System Design Risks; 1032SA-018, Orbital Debris Mitigation, 1032VR-008, Certification Plan; 1032SA-012, System Safety/Hazard Analyses; 1032VR-011, Verification Requirement & Specification Document, 1032VR-016, Verification Requirements Compliance Information/Document and 1032VR-014, Master Verification Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Product Assurance Plan will be organized by the major functions of S&MA organization with a separate volume for each discipline area. This will permit each volume to be revised and approved individually (i.e., System Safety, Ground Safety, Industrial Safety, Reliability, Maintainability, Quality Assurance).  The plan shall address the philosophy, organization, approach,  
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TITLE: Product Assurance Plan
DRD NO.: 1032RM-023
DATA TYPE: 1
PAGE:  2/6

15.
DATA PREPARATION INFORMATION (CONTINUED):
and processes for all aspects of the system safety, ground safety, software safety, reliability,   maintainability, quality assurance, and software quality assurance.  The plan shall provide process details of integrating Reliability; Maintainability and Supportability (RMS) tasks/results to optimize the life cycle cost with reasonable, verifiable estimates with high degree of confidence.

15.2
APPLICABLE DOCUMENTS:  

SSP 50677


International Space Station (ISS) to OSP Interface Requirement






Document
KSC TBD OSP to ELV 

Interface Definition Document (Need the Document number here)

OSP-DOC-001


OSP Level I Requirements Program Interpretation Document
MSFC-RQMT-3360

OSP Level II System Requirements Document (SRD)
NPG 8720.1


Reliability and Maintainability Policy
NPD 8700.2


NASA Policy For Safety And Mission Assurance (SMA) For 






Experimental Aerospace Vehicles

OSP-PLAN-010 


OSP Safety and Mission Success Plan


OSP-DOC-022 

OSP Human Rating Plan, NSTS 08117, Program Requirements and




 Procedures for Certification of Flight Readiness
SSP 50108 


Certification of Flight Readiness for Space Station
KDP-P-2804


Expendable Launch Vehicle Certification of Flight Readiness Process

NPD 8720.1


Reliability and Maintainability Policy
ANSI/ISO/ASQ Q9001-2000  
Quality Management Systems - Requirements

AS 9100

IEEE Std 730-2002

15.3
CONTENTS:  The Product Assurance Plan shall meet the requirements of the applicable documents in 15.2 and consists of separate volumes for each S&MA discipline. The plan shall describe the approach for the development and review of S&MA products to be applied by the contractor and Tier II subcontractors.


a.
Volume 1, Safety Plan:  The Safety Plan shall contain sections related to System Safety, Ground Safety, Industrial Safety and Software System Safety. The Plan shall define the methodology and techniques for achieving the program safety requirements. This shall be a description of how the system safety (hardware and software) and industrial/Occupational and health safety programs shall be conducted to meet requirements of the SOW and design specifications. [Note: Provide details of Industrial Safety Plan in a separate DRD 1032SA-SPP with an overview provided in this document.] The plan includes a definition of the safety organization(s), the safety manager(s), and key personnel. Points of contact and interfaces with other organizations having responsibility for safety of product are to be identified. The plan includes:



1.
The number and types of personnel required for the performance of the safety effort (hardware, software and industrial safety).



2.
A description of the safety tasks performed during the preliminary phase, system definition, design, manufacture, test, or operations that will be continued throughout the life of the system.




3.
A description of the methods that will be used to perform these safety tasks, control the effort, accomplish the objectives, and verify compliance with requirements.



4.
A Software Safety Plan, either by incorporation or by reference, defining the method(s) to determine the activities and tools necessary to perform software safety activities for the entire life cycle of the OSP Program.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

5.
Identification of the safety output that would result from the expected application of the effort, with provisions for documentation of specific results of the safety effort.


6.
Scheduling the safety effort, including milestone identification, program activities, program phasing, integration, and product delivery.


7.
Support and planning for the OSP phased safety review processes.



8.
The System Safety Plan shall describe how the contractor plans to gain compliance with safety requirements for the International Space Station.


b.
Volume II, Reliability Plan: Provide full details of reliability organization, processes, modeling and analysis to accomplish higher system reliability, maintainability, safety and availability goals by designing–in-reliability right from the conceptual design stage and its progressive improvement throughout the life cycle of the system.


1.
Provide details of the organizational structure of reliability with reference to other organizations including maintainability, supportability, engineering etc., its interactions and interfaces.


2.
Provide a list and details of reliability tasks, processes and analyses for each key milestone of the program with a roadmap to meet the operational reliability and safety requirements of development and flight system. 


3.
Provide details of how reliability is integrated into the design function to improve system/subsystem reliability by influence the design as part of the systems engineering model.


4.
Identify ground-rules and baseline design assumptions, and planned reliability tools, including those for probabilistic design analysis (PDA) and structural reliability. Identify data assumptions, attributes of the model (including level, assumed relationships, etc.), timelines modeled, capabilities modeled (i.e., crew escape). Identify the method to be utilized in verification of the models provided the Government has access to this material.


5.
Define and document the contractor’s plan to fully implement and perform a Probabilistic Risk Assessment (PRA) in support of Level I requirements. (Note:  Provide an overview in this plan with complete details in DRD 1032RM-PRAP.) PRA plan to define the scope, content, basic approach, ground rules and assumptions that the contractor utilized in the development and performance of a PRA for the OSP System for loss-of-crew, loss-of-vehicle, and loss-of-mission (LOC, LOV and LOM). The plan shall address the methods to be utilized along with any specific modifications to these methods. It shall also address data sources and model/data validation. 


6.
Provide roadmap of quantitative reliability assessment to match program evolution such as ground test article to flight article using quantitative reliability predictions with data such as MTBF along with details of reliability growth modeling etc. The section can utilize references to internal contractor/vendor procedures, processes and controls including EEE parts selection and control, data sources, studies, etc., provided the Government has access to this material.


7.
Provide process details and tools planned for effective integration of problem reporting, analyzing and corrective action system and Non-Conformance System. Provide details of planned Problem Trending System to assess risk and provide input to reliability and maintainability analyses.


8.
Provide process details of compliance to verification details of key reliability tasks per OSP-PLAN-023.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

c.
Volume III, Maintainability Plan: The Maintainability Plan shall provide full details of maintainability organization, processes, modeling and analysis to accomplish higher system reliability, maintainability, and higher safety and availability goals by designing–in-maintainability right from the conceptual design stage and its progressive improvement throughout the life cycle of the system.


1.
The Maintainability Plan shall provide details of the organizational structure of maintainability with reference to other organization including reliability, supportability, operations and engineering etc, its interactions and interfaces.


2.
The Maintainability Plan shall document all the relevant processes that are planned to ensure simplification and robustness of design, ease of access and details of reliability centered maintenance process (RCM). Define the basis for decision logic for LRU and maintenance levels selection. Identity trade studies etc. planned to ensure an easily maintainable system to meet operational requirements at optimum life cycle cost.

3.
The Maintainability Plan shall define testability requirement analyses and roadmap.


4.
The Maintainability Plan shall identify the maintainability modeling and analysis performed by the contractor along with modeling relationships and assumptions, data sources and timelines. Identify the method for verification/validation of the models. The section can utilize references to internal contractor processes, data sources, studies, etc., and provide Government with access to this material.


5.
The Maintainability Plan shall provide methodology and techniques for achieving the program maintainability requirements. Describe how the maintainability program plans to meet the requirements of the SOW and the design specifications.


6.
Provide details of verification activities in accordance with OSP-PLAN-023.


d.
Volume IV, Quality Assurance Plan.

1.
The Quality Plan shall identify, as applicable, the specific quality activities (implementation) related to the design and development, procurement of materials/subcomponents, fabrication, test, shipping, flight operations, refurbishment, and reuse to ensure the quality of the items delivered. The plan shall reference the contractor’s quality manual and procedures as necessary to fully describe the contractors quality system. The Plan shall include the following: An identification of each Quality task to be accomplished under the QA Program (e.g. subcontractor monitoring, allocations process, etc.), a detailed description of how each quality task will be performed or complied with, and, the procedures (where existing procedures are applicable) to evaluate the status and control of each task.


2.
Each quality element of ANSI/ISO/ASQ Q9001-2000 supplemented by AS 9100, shall be addressed to describe the philosophy and approach for implementation. (Note: if the contractor has not implemented ANSI/ISO/ASQ Q9001-2000 at ATP, then the quality plan shall be updated to comply with ANSI/ISO/ASQ Q9001-2000 within three years of ATP.) This may be satisfied by reference in the quality plan to the contractor’s existing quality manual provided a copy of the manual is delivered with the quality plan and the attendant procedures are available for review.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

3.
As a minimum, the subparagraphs below must be addressed by the quality plan and details of responsibilities and controls must be included to adequately describe the specific quality assurance activities related to hardware being procured by the Program:

(a)
Customer quality requirements– include hardware specific quality requirements imposed by contract or component/equipment specification (i.e., traceability requirements, specific inspection points, specific quality activities).

(b)
Responsibilities–describe which contractor organizations will perform the applicable quality activities below.

(c)
Article, Material, and Service Controls- describe the level of article, material, and service control including traceability requirements invoked by the contractor for the articles, materials, and/or services used in or performed as part of the hardware design and maintenance criteria, including how quality is ensured for each material, part, assembly, and/or service performed.

(d)
Procurement – include the procurement quality requirements for all materials/parts/components the contractor purchases and the level of control exercised over the suppliers (how are suppliers approved and monitored, how are supplier non-conformances monitored, etc.)

(e)
Milestone Reviews – describe how the contractor’s quality system will support milestone reviews.
(f)
Configuration Assurance – describe how the configuration of the hardware build is compared and verified to the approved design baseline drawings and specifications. Describe how the configuration of Government Furnished Property/Equipment is maintained.

(g)
Special Process Controls – describe special process controls implemented for in-house processes and, if applicable, for sub-tier supplier processes.

(h)
Inspection and Test (describe who performs what inspections where) – include: how the quality of purchased items is validated at receiving inspection or at sub-tier suppliers facilities, specific in-process (manufacturing) inspections performed, details of final inspection, functional and environmental test monitoring details, and pre-ship inspections. When applicable, provisions will be included for development of site quality plans for major end item test and flight test.

(i)
Nonconforming Product (Material Review Board Process) - describe the process of convening a nonconforming product material review board to disposition nonconforming product using a defined board of qualified personnel including contractor quality assurance personnel and customer representatives. MRB limitations within the Statement of Work (SOW) and membership qualification shall be defined. An MRB membership listing shall be submitted within the quality plan or by contract letter.

(j)
Flight Operations, Refurbishment, and Reuse – when applicable, describe how the contractor’s quality assurance system will be implemented for flight operations, refurbishment and reuse.

(k)
Record retention – for those records not delivered to the OSP Program, specify which records are required to be kept, who keeps them, for how long, and how they are to be dispositioned at the end of the retention period.

(l)
Sampling and Process procedures.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

e.
Volume V Software Quality Assurance Plan: The Software Quality Assurance Plan (SQAP) shall define the methodology and techniques for achieving the Program software quality requirements. The plan shall include details the procedures, reviews, and audits. The Software Quality Assurance Plan shall provide the information defined in IEEE STD 730-1998. As a minimum the plan shall include:


1.
An identification of each software quality assurance task to be accomplished under the SQA program.


2.
detailed description of how each SQA task will be performed or complied with.


3.
The procedures (where existing procedures are applicable) to evaluate the status and control of each task.


4.
Detailed description of how the contractor shall interface and support of the NASA IV&V Facility requirements.


f.
Volume VI Certification of Flight Readiness (CoFR): Provide system details to integrate various tasks and responsibilities of S&MA along with engineering and provide complete and comprehensive details, rationale and documentation for assessing flight risks, resolving them and making recommendation in support of Certificate of Flight Readiness. 
15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue of individual volumes.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032RM-024
 3.
DATA TYPE: 1
4.
DATE REVISED:  



5.
PAGE:  1/2

 6.
TITLE: Probabilistic Risk Assessment Plan

 7.
DESCRIPTION/USE: To define and document the contractor’s plan to fully implement and perform a Probabilistic Risk Assessment (PRA). Meteoroid and Orbital Debris (M/OD) initially will not be included in the PRA to assess compliance with the Level I risk requirements for LOC but will be included in subsequent PRA evaluations. Capability for performing these MMOD assessments for the PRA should be documented.

8.
OPR:  QS40/QS10  
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents: 

OSP-PLAN-010
OSP Safety and Mission Success Plan
SSP 50677
International Space Station (ISS) to OSP Interface Requirement Document

KSC TBD 
OSP to ELV Interface Definition Document 

NPG 8720.1
Reliability and Maintainability Policy
NPD 8710.3A
NASA Policy Directive for Limiting Orbital Debris Generation
NSS 1740.14
Guidelines and Assessment Procedures for Limiting Orbital Debris
OSP-PLAN-009
OSP Program Risk Management Plan
14.
INTERRELATIONSHIP: DRD’s 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-017, Reliability Allocation, Predictions, and Analysis Report; 1032RM-018, Maintainability Allocation/Prediction and Analysis Report; 1032RM-020, NonConformance Records/System; 1032RM-023, Product Assurance Plan; 1032RM-024, Probabilistic Risk Assessment Plan; 1032RM-025, Probabilistic Risk Assessment Report; 1032SA-012, System Safety/Hazard Analysis; 1032SA-014, Systems Safety Software Hazard Analysis; 1032SA-011, Fault Tree Analysis; 1032SE-089 Meteoroid and Orbital Debris Vehicle Design Risks;  1032SA-018, Orbital Debris Mitigation 
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Probabilistic Risk Assessment Plan shall define the specific process to be used in carrying out the PRA to assess whether the proposed design meets the Level I and Level II Loss of Crew (LOC) risk requirements.  The PRA plan shall follow the requirements in the OSP PRA Plan in carrying out the actual PRA.

15.2
APPLICABLE DOCUMENTS:
OSP-DOC-001
OSP Level I Requirements Program Interpretation Document
OSP-PRA-PLAN 
Plan for the OSP PRA

NASA-PRA-PROCEDURES GUIDE Version 1.1 
PRA Procedures
MSFC-RQMT-3360
OSP Level II System Requirements Document (SRD)

OSP-DOC-022
OSP Human Rating Plan


NPG 8705.xx
PRA Guidelines
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Probabilistic Risk Assessment Plan shall identify the process details to meet requirements of the applicable documents in 15.2 and include but not be limited to:  ground rules and assumptions, mission(s) to be analyzed, values to be calculated, model/data sources, phases to be analyzed and validation. The plan shall address: Contractor’s method for performing PRA in accordance with NPG 8705.xx. The method shall include a standard set of ground rules, assumptions, and limitations.  The method shall clearly outline the scope of the PRA by providing a detailed description of the end states that should be modeled.  The method shall describe the level of detail required in the analysis.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032RM-025
 3.
DATA TYPE: 2
4.
DATE REVISED:
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 6.
TITLE: Probabilistic Risk Assessment Report

 7.
DESCRIPTION/USE: To define and document the contractor’s plan to fully implement and perform a Probabilistic Risk Assessment (PRA). Meteoroid and Orbital Debris (M/OD) will not be initially included in the PRA to assess compliance with the Level I risk requirements for LOC but will be included in subsequent PRA evaluations. Capability for performing these MMOD assessments for the PRA should be documented.

 8.
OPR:  QS40
9. DM: UP30

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be as reference documents:  

OSP-PLAN-010

OSP Safety and Mission Success Plan

SSP 50677

International Space Station (ISS) to OSP Interface Requirement Document
KSC TBD OSP to ELV Interface Definition Document

OSP-DOC-022
OSP Human Rating Plan
NPG 8720.1

Reliability and Maintainability Policy
NPD 8710.3A

NASA Policy Directive for Limiting Orbital Debris Generation
NSS 1740.14

Guidelines and Assessment Procedures for Limiting Orbital Debris
NPG 8705.xx

Human Ratings Guidelines
NPG 8705.xx

PRA Guidelines
14.
INTERRELATIONSHIP: DRD’s 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-017, Reliability Allocation, Predictions and Analysis Report; 1032-RM-024, Probabilistic Risk Assessment Plan; 1032SA-012, Systems Safety/Hazard Analysis; 1032SA-011, Fault Tree Analysis; 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Probabilistic Risk Assessment Report shall include the models, basis for the models, analysis results, detailed descriptions of the analysis, justifications for assumptions, data, and basis for the data. The models, analysis, and data used will comply with the requirements in the OSP PRA PLAN.



a. 
Probabilistic risk assessment (PRA) shall be used to model potential accident scenarios during the DRM to determine the reliability and risk of each OSP design concept.


b.  
Success or failure of an OSP mission shall be directly related to “end states” in the PRA analysis.  Additional end states can be included in the analysis as desired by the program.


c.
Perform comprehensive function analysis to identify all system functions necessary for the system to achieve its operational objectives for the Design Reference Missions in the specified mission environments.  Function analysis should include functions that will be performed by hardware, software, and people.


d.
Develop Function flow diagrams to illustrate flow of information and processing required.  The functional flow diagrams shall illustrate all interrelationships between function interfaces.  The interrelationships shall be evaluated to determine if an interface failure results in a PRA end state.
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15.
DATA PREPARATION INFORMATION:


e.
PRA models shall be graphically illustrated in top-level fault trees called Master Logic Diagrams (MLD), in which the top blocks are the end states (or FOM), the intermediate blocks represent the chain of events necessary to produce the end states, and the bottom blocks are the initiating events.  


f.
The PRA shall identify important initiating events that can trigger failures/events for each series  of end states. Initiating events shall include hardware failures, software failures, human errors, and naturally occurring phenomena. Internal initiators as well as external initiators (e.g., MMOD) shall be considered.


g.
The PRA shall include human reliability analysis (HRA) for both pre-initiating events and post-initiating events, including those modeled in support system initiating event fault tress. The HRA should comply, at a minimum, with the high level requirements as outlined in ASME RA-S-2002: Standard for Probabilistic Risk Assessment for Nuclear Power Plant Applications or an equivalent document.

h.
The PRA shall include quantitative evaluations of the probability that the initiating events will lead to end states corresponding to OSP success or failure. 

i.
The PRA analysis shall incorporate parametric common-cause failure techniques in the system failure analysis models and failure probability evaluations.

j.
PRA analysis shall include an evaluation and description of quantitative uncertainties.

k.
To the extent feasible, OSP Probabilistic Risk Assessment shall include analysis of software system safety, reliability and quality. 

15.2
APPLICABLE DOCUMENTS: 

OSP-DOC-001
OSP Level I Requirements Program Interpretation Document,
OSP-PRA-PLAN 
Plan for the OSP PRA

NASA-PRA-PROCEDURES GUIDE Version 1.1 
PRA Procedures
MSFC-RQMT-3360
OSP Level II System Requirements Document (SRD)

OSP-DOC-022
OSP Human Rating Plan


NPG 8705.xx
PRA Guidelines
15.3
CONTENTS: The Probabilistic Risk Assessment Reports shall use the applicable documents in 15.2 to provide the following:  


a.
Ground-rules and assumptions (inputs).


b.
Models/Data sources.


c.
Missions, Phases Analyzed.


d.
Values calculated.


e.
Model/Data Sources.


f.
Analysis results. 


g.
Risk estimates.


h.
Risk breakdown with relative contributions.


i.
Sensitivity analyses. 


j.
Validation or benchmark of methodology and code.
15.4
FORMAT: Contractor’s format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SA-005
 3.
DATA TYPE:  1
4.
DATE REVISED: 
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 6.
TITLE:  Contractor Safety Program Plan

 7.
DESCRIPTION/USE:  To provide the contractor and the Government a baseline document for planning, management, control, and implementation of the contractor’s industrial safety (Occupational Safety and Health) safety programs.  It shall provide specific information on how the contractor will ensure the identification, elimination and/or control of potential hazards which lead to injury, loss of personnel and/or damage or loss of flight or ground hardware throughout the complete life cycle of the program.

 8.
OPR:  QS50
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The following may be used as reference documents:

KHB 1860.1 
KSC Ionizing Radiation Protection Program
KHB 1860.2
KSC Non-ionizing Radiation Protection Program
MPG 8715.1 
Marshall Safety, Health and Environmental (SHE) Program
MWI 1700.2
System Safety Program
NASA-STD-6001
Flammability, Odor, Offgassing, and Compatibility Requirements and Test Procedures for Materials in Environments that Support Combustion
NASA-STD-8719.11 
Safety Standard for Fire Protection
NSS 1740.12
NASA Safety Standard for Explosives, Propellants, and Pyrotechnics
NSS/GO 1740.9 (NSS 8719.9)
NASA Safety Standard for Lifting Devices and Equipment
NSTS 1700.7
Safety Policy and Requirements for Payloads Using the Space Transportation System

NSTS 1700.7 ISS Addendum 1
Safety Policy and Requirements for Payloads Using the International Space 


Station

SSP 50021
ISS Safety Requirements Document
NSTS 07700
Space Shuttle Program Definition and Requirements
NSTS 08126
Problem Reporting and Corrective Action (PRACA) Systems Requirements
NSTS/ISS 13830
Payload Safety Review and Data Submittal Requirements

SSP 30599
ISS Safety Review Process
NSTS/ISS 18798
Interpretations of NSTS/ISS Payload Safety Requirements  

NSTS 22254
Methodology for Conduct of NSTS Hazard Analyses

NASA-STD-8719.13A
 Software Safety NASA Technical Standard

14.
INTERRELATIONSHIP: DRD’s 1032SA-015, Mission Safety Assessment (MSA); 1032RM-023, Product Assurance Plan 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Contractor Safety Program Plan shall address how industrial safety requirements (Occupational Safety and Health) are to be implemented throughout the program’s life cycle.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.2
APPLICABLE DOCUMENTS:

40 CFR
Protection of the Environment
CSTCR 127-1
Consolidated Space Test Center Regulation
EWRR 127-1 
Eastern and Western Range Regulation
KHB 1700.7
Space Shuttle Payload Ground Safety Handbook
KHB 1710.2 
Kennedy Space Center Safety Practices Handbook
MPG 8715.1 
Marshall Safety, Health and Environmental (SHE) Program
NPG 8715.3 

NASA Safety Manual

15.3
CONTENTS:  The plan shall pertain to contractor activity in the performance of the contract.  The plan shall integrate and describe the relationship of all safety tasks to be implemented to meet the requirements of the documents listed in 15.2 which are applicable to each specific program/project.  NPG 8715.3 provides the requirements for the Contractor Safety Program Plan.  The plan shall ensure that recognized hazardous conditions that may affect contract performance or progress are identified and resolved before operations begin.  The plan shall address safety tasks which are initiated during the conceptual design phase and address all aspects of the life cycle of aeronautical systems, space flight systems, flight development systems, payloads, facilities, support equipment, related safety critical hardware, and operations and support activities including construction, fabrication, manufacture, experimentation, test, packaging, transportation, storage, checkout, launch, flight, use, reentry, retrieval, disassembly, maintenance, refurbishment, and modification.

The industrial safety section in the Contractor Safety Program Plan shall include:

a.
Management commitment and employee involvement in the safety and health program:

1.
Statement of management policy, commitment, and accountability to provide for the safety and health of personnel (i.e., employees, customers, and public) and property and compliance with OSHA  (or State OSH) and NASA requirements.

2.
Provision for top-level management monthly safety and health committee meetings.

3.
Descriptions of safety and health awareness and motivation programs, including documented safety meeting requirements, and documented safety and health awareness training for employees.  

4.
Means of program evaluation, identifying duties, methods and frequency for internal evaluation of the safety and health program, and identification of personnel who perform evaluations and to whom evaluations are reported and who approves corrective action.

5.
Flowdown of safety responsibilities between appropriate tiers (i.e., subcontractors).

6.
Identification of employees (by type, classification, and qualification) responsible for the implementation of the above elements.

7.
If applicable, provision for compliance with MPG 8715.1, when work is to be performed on-site at NASA.

b.
System and worksite hazard analysis:

1.
Methods of hazard identification and control, e.g., hazard analysis and risk assessment.

2.
Descriptions of OSHA (or State OSH) programs that require documented plans [e.g., Personnel Protective Equipment (PPE), Confined Space, and Lockout/Tagout, etc.].  Note:  only programs applicable to the contract need to be addressed.

3.
Requirements for formal safety inspections and correction of deficiencies.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
4.
Requirements for documented safety visits.

5.
Schedules of the frequency and documentation requirements for inspections, plan and procedure reviews, and certifications.


c.
Hazard prevention and control:

1.
Methods to include clear statements of hazardous situations and necessary cautions in appropriate detail plans, procedures, and other working documents.

2.
Controls of the procurement, storage, issuance, and use of hazardous substances.

3.
Method of ensuring a documented emergency management program.

4.
Method of reporting and investigating all mishaps and close calls, including an outline of reporting requirements and a description of how root cause analysis is to be accomplished.

5.
Provisions for safety and health services such as hazardous waste disposal, emergency medical support, personnel exposure monitoring and hazard communication.

6.
Provision for suspending work where safety conditions warrant such action.


d.
Safety and health training:

1.
Means for training each employee to recognize hazards and avoid accidents, and ensuring each employee has a clear understanding of the disciplinary program.

2.
Provisions for training and certification of personnel performing potentially hazardous operations. Job categories under the contracted effort that require certification shall be identified.  

15.4
FORMAT:  Contractor format is acceptable. The plan shall be provided in both hardcopy and electronic versions.  
15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Mishap and Safety Statistics Reports

 7.
DESCRIPTION/USE: To provide reporting of mishaps and related information.

8.
OPR:  QS50
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirement Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirement Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032RM-023, Product Assurance Plan and 1032RM-005, Contractor Safety Program Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Mishap and Safety Statistics Reports document all mishaps and close calls as required in NPG 8621.1.

15.2
APPLICABLE DOCUMENTS:


NPG 8621.1
 NASA Procedures and Guidelines for Mishap Reporting, Investigating, and Recordkeeping

MWI 8621.1
Close Call and Mishap Reporting and Investigation Program
15.3
CONTENTS: The reports shall contain the information required by NPG 8621.1. The contractor shall use the forms listed in 15.4 to report mishaps and related information required to produce the safety metrics.

15.4
FORMAT: The following formats shall be submitted:


a.
MSFC Form 4370, “MSFC Flash Mishap Report.”


b.
NASA Form 1627, “NASA Mishap Report.”


c.
MSFC Form 4371, “MSFC Contractor Safety Statistics.”


d.
Mishap Board Report using the format provided in NPG 8621.1.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SA-011
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DATA TYPE: 1
4.
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 6.
TITLE: Fault Tree Analysis

 7.
DESCRIPTION/USE: The fault tree is a symbolic logic diagram showing the cause-effect relationship between a top undesired event (failure) and one or more contributing causes. It is a type of logic tree that is developed by deductive logic from a top undesired event to all subevents that must occur to cause it. The intent of the Fault Tree Analysis along with Hazard Analysis is to reduce safety risk and to establish the acceptable risk of the program through systematic process to identify single or combinations of failures that can result in hazards through an iteration process. It shall facilitate and support a hazard control and mission risk management program for the International Space Station (ISS), OSP programs including its interfacing elements and provide information to the Government regarding hazards identified through analysis techniques and the status of their resolution and level of control. FTA along with Hazards Analysis shall provide sufficient details to ensure and demonstrate that the flight system meets Level I, II and III safety requirements. The Safety Review Panels will use the fault tree analysis to assess the design and operation of the OSP System.

 8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 
11. SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: [Note: The preliminary draft shall include Loss of Crew (LOC) as the highest undesirable event (failure) and should flow down to sufficient level of details using fault tree standard tools/symbols/logic to show that the contractor’s proposed design is complying with safety requirements per Level II requirements stated in Systems Requirement Document.]  The Fault Tree Analyses shall be updated as the program progresses, providing continuity and covering the interrelated areas of design, operations, and spacecraft subsystem integration and processing throughout OSP life.

KHB 1700.7 

Space Shuttle Payload Ground Safety Handbook

NSTS 22254 

Methodology for Conduct of NSTS Hazard Analyses

NSTS 5300.4 (1D-2) 
Safety, Reliability, Maintainability and Quality Provisions for the Space

Shuttle Program

SSP 30309 

Safety Analysis and Risk Assessment Requirements Document

SSP 50004 

Ground Support Equipment Design Requirements

SW-E-0002 

Ground Support Equipment General Design Requirements

14.
INTERRELATIONSHIP: DRD’s 1032RM-0014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032RM-015 Failure Modes and Effects Analysis and Critical Items List; 1032RM-025, Probabilistic Risk Assessment Report; and 1032SA-0012, System Safety/Hazard Analysis; 1032SA-014, System Safety Software Hazard Analysis; and 1032SE-090, Tailored Eastern/Western Range Safety Requirements (EWR  127-1) Documents 
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.1
SCOPE: The Fault Tree Analysis is a symbolic logic diagram showing the cause-effect relationship between a top undesired event (failure) eg, Loss of Crew (LOC), Loss of Mission (LOM) and Loss of Vehicle (LOV) and one or more contributing causes including Meteoroid Orbital Debris (M/OD). It is a type of logic tree that is developed by deductive logic from a top undesired event to all subevents that must occur to cause it.  Fault Tree Analyses shall identify hazards, evaluate risk, by identifying single failures and combinations of failures that result in hazards to the ISS, the Orbiter, and OSP Programs elements for LOC, LOM and LOV. 

A Fault Tree Analysis shall be developed in parallel and in support of design, development, and operational phases of the program. Multiple Fault Tree Analyses shall be developed to support the overall safety analysis in parallel and in support of design, development, and operational phases of the program.


Submissions shall be required for the integrated system, all major subsystems, and all ground operations at the launch facility for every appropriate phase of operation.

15.2
APPLICABLE DOCUMENTS:

ELV Payloads: EWR 127-1 
Eastern and Western Range Safety Requirements


NASA-STD-8719 

Expendable Launch Vehicle Payload Safety Review Process Standard


NPD 8710.3 

NASA Safety Manual

MSFC-RQMT-3360 

OSP Level II System Requirements Document

15.2
CONTENTS: The Fault Tree Analysis shall identify the top-level undesired event or hazardous condition, and lower level relationships to the degree necessary to provide the level of detail to fully evaluate the adequacy of the design as related to the identified safety problem and the final FTA shall provide evidence that the system is adequate to address the risks associated with the top-level event, in accordance with 15.2 applicable documents to provide the following:


a.
Top undesired event.


b.
Ground rules and assumptions.


c.
Scope of analysis.


d.
Fault tree symbols legend.


e.
Fault tree logic symbols legend.


f.
Diagram representation of the system being analyzed with associated logic and event/functions (tree diagram).


g.
Summary of analysis results.

15.4
FORMAT: Contractor format is acceptable after concurrence/approval by NASA.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
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ISSUE:  Draft
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DATA TYPE:  1
4.
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 6.
TITLE:  System Safety/Hazard Analysis

 7.
DESCRIPTION/USE:  The intent of the hazard analysis is to reduce safety risk and to establish the acceptable risk of the program through the iterative process. Since it is possible for an OSP craft and a Space Shuttle to be docked with ISS simultaneously (in an emergency evacuation or even regular departure of an OSP craft), no damage should be incurred to either ISS or a Space Shuttle.  So, the hazard analysis shall facilitate and support a hazard control and mission risk management program for the International Space Station (ISS), Space Shuttle, and OSP programs and provide information to the Government regarding hazards identified through analysis techniques and the status of their resolution and level of control. The safety review panels will use the hazard reports to assess the design and operation of the OSP System.

 8.
OPR:  QS40/QS10
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
13.
REMARKS: The hazard analyses shall be updated as the program progresses, providing continuity and covering the interrelated areas of design, operations, and spacecraft subsystem integration.

14.
INTERRELATIONSHIP: DRD’s 1032RM-015, Failure Modes Effects Analysis and Critical Items List; 1032RM-023, Product Assurance Plan; 1032SA-011, Fault Tree Analysis; 1032SA-012, System Safety/Hazard Analysis; and 1032SE-090, Tailored Eastern/Western Range Safety Requirements (EWR 127-1) Documents
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: System Safety Hazard Analyses identify hazards, evaluate risk, and establish verification methods for the ISS, Space Shuttle Program, payload programs, and RLV programs.

15.2
APPLICABLE DOCUMENTS

a.
International Space Station:



SSP 30309
Safety Analysis and Risk Assessment Requirements Document



SSP 30599
Safety Review Process International Space Station Program


SSP 50004
Ground Support Equipment Design Requirements


SSP 50021
Safety Requirements Document International Space Station Program



SSP 50038
Computer-Based Control System Safety Requirements


b.
Space Shuttle:


NSTS 08117
Requirements and Procedures for Certification of Flight Readiness

NSTS 22254
Methodology for Conduct of NSTS Hazard Analyses

NSTS 5300.4 (1D-2)
Safety, Reliability, Maintainability and Quality Provisions for the Space Shuttle Program

SW-E-0002
Ground Support Equipment General Design Requirements
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

c.
ISS Payload:



JSC 26943
Guidelines for the Preparation of Payload Flight Safety Data Packages and Hazard Reports for Payloads using the Space Shuttle


KHB 1700.7
Space Shuttle Payload Ground Safety Handbook


NSTS 13830
Implementation Procedure for NSTS Payloads System Safety Requirements for Payloads Using the Space Transportation System and the International Space Station


NSTS 1700.7B Addendum
Safety Policy Requirements for Payloads Using the International Space Station


NSTS 18798
Interpretations of NSTS and ISS Payload Safety Requirements


d.
Shuttle Payload:


JSC 26943
Guidelines for the Preparation of Payload Flight Safety Data Packages and Hazard Reports for Payloads using the Space Shuttle


KHB 1700.7
Space Shuttle Payload Ground Safety Handbook

NSTS 13830
Implementation Procedure for NSTS Payloads System Safety Requirements for Payloads Using the Space Transportation System and the International Space Station

NSTS 1700.7
Safety Policy and Requirements for Payloads Using the Space Transportation System

NSTS 18798
Interpretations of NSTS and ISS Payload Safety Requirements

e.
ELV Payloads:



EWR 127-1
Eastern and Western Range Safety Requirements



NASA-STD-8719.8
Expendable Launch Vehicle Payload Safety Review Process Standard

f.
NPG 8715.3 
NASA Safety Manual


g. 
MSFC-RQMT-3360
OSP Level II System Requirements Document (SRD)


h. 
NSTS 22254 
Methodology for Conduct of NSTS Hazard Analyses
15.3
CONTENTS:  The analyses shall identify hazards, evaluate risk, and establish verification methods applicable to design, development, manufacturing and assembly, testing, inspection, integration, and flight of flight system including its ground support equipment (GSE), facilities, and ground operations in accordance with 15.2 applicable documents to perform the following.


a.
The OSP Hazard Analysis Report shall contain, as a minimum, the data elements specified in NSTS 22254 and information as specified herein.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

b. 
The OSP Spacecraft System Safety Hazard Analysis Report shall contain, as a minimum, the data required for the appropriate phase review and type (flight or ground) and the following:


1.
Hazard Report number.


2.
Hazard title.


3.
Review level.


4.
Revision date.


5.
Scope.


6.
Hazard description.

7.
Cause summary.


8.
Program stage.


9.
Interfaces.


10.
Status of work.


11.
Remarks.


12.
Submittal concurrence.


13.
Approval.


14.
Mission phase.


15.
Worst-case severity.


16.
Controls.


17.
Method for verification of controls.


18.       Safety requirements.


19.
Detection and warning method(s).


20.
Cause remarks.


21.
Critical Items List (CIL) reference.


22.
Point of contact.


[Note: The portion of the hazard analysis related to the ELV elements integrated with OSP shall contain, as a minimum, the data elements defined in EWR 127-1. [The EWR 127-1 is the Eastern-Western Range Requirements document 127-1.  It documents the range requirements as defined by the launch facilities management for both the Eastern Range (Cape Canaveral) and the Western Range (VAFB).  The Program must satisfy these requirements if it wishes to launch from either range.  Also, satisfying these requirements will generally allow one to launch in other continental U.S. and some Pacific U.S. launch sites.]
15.4
FORMAT: Contractor format is acceptable with approval and concurrence by NASA.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SA-014
 3.
DATA TYPE: 1
4.
DATE REVISED: 



5.
PAGE:  1/3

 6.
TITLE: System Safety Software Hazard Analysis

 7.
DESCRIPTION/USE: The intent of the software hazard analysis is to reduce safety risk associated specifically with software and to establish the acceptable risk of the program through the iterative hazard review process.  It shall facilitate and support the overall system safety/hazard analysis by focusing early on the possible hazards, controls and risk associated directly to software commands and functions for the Orbital Space Plane (OSP) System and provide the applicable information to the Government regarding hazards identified through analysis techniques and the status of their resolution and level of control.

 8.
OPR:  QS40/QS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
13.
REMARKS: The software hazard analyses shall be updated as the program progresses, providing continuity and covering the interrelated areas of design, operations, and spacecraft subsystem integration. The following may be used as reference documents:

EWR 127-1

Eastern and Western Range Safety Requirements
KHB 1700.7 
Space Shuttle Payload Ground Safety Handbook 

NASA-STD-8719.8
Expendable Launch Vehicle Payload Safety Review Process Standard 

NSTS 08117
Requirements and Procedures for Certification of Flight Readiness
NSTS 13830
Implementation Procedure for NSTS Payloads System Safety Requirements for Payloads Using the Space Transportation System and the International Space Station
NSTS 1700.7
Safety Policy and Requirements for Payloads Using the Space Transportation System
NSTS 18798

Interpretations of NSTS and ISS Payload Safety Requirements
NSTS 22254

Methodology for Conduct of NSTS Hazard Analyses
NSTS 5300.4 (1D-2)
Safety, Reliability, Maintainability and Quality Provisions for the Space Shuttle 





Program
SW-E-0002


Ground Support Equipment General Design Requirements
14.
INTERRELATIONSHIP: DRD’s 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-017, Reliability Allocation, Predictions, and Analysis Report; 1032RM-025, Probabilistic Risk Assessment Report; 1032SA-011, Fault Tree Analysis; and 1032SA-012, Systems Safety/Hazard Analysis; and 1032SE-090, Tailored Eastern/Western Range Safety Requirements (EWR 127-1) Documents
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: System Safety Software Hazard Analyses shall identify hazards, evaluate risk, and establish verification methods for the OSP Program, selected ELV systems, ISS and other Space Transportation programs that will interface with OSP. 

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
a.
Software Hazard Analysis shall be developed in parallel and in support of design, development, and operational phases of the program. The software hazard analyses shall mature as the program matures and shall be submitted for review/approval in concert with appropriate program milestones. 
b.
The specific submission frequency for individual subsystems or projects within OSP shall be defined in the applicable documents for each to provide the detail necessary to advance the program.

15.2
APPLICABLE DOCUMENTS:
EWR 127-1

Eastern and Western Range Safety Requirements
SSP 50004

Ground Support Equipment Design Requirements
SSP 50021

Safety Requirements Document International Space Station Program (as applicable based on the OSP/ISS IRD)
15.3
CONTENTS: The System Safety Software Hazard Analysis shall identify hazards, evaluate risk, and establish verification methods applicable to software design, development, testing, integration and verification or all critical flight systems including critical ground support equipment (GSE) and facilities. The Software Hazard Analysis shall provide sufficient details in the areas related to software functions and to sufficiently support those critical subsystems that have software functions controlling or mitigating hazards in accordance with 15.2 applicable documents to provide the following:


a.
Software hazard analyses shall be developed to support the overall OSP system safety/hazard analysis activities.  The software hazard analyses shall be developed in parallel and in support of design, development, and operational phases of the program.  The hazard analyses shall mature as the program matures and shall be submitted for review/approval in concert with appropriate program milestones. 


b.
The Orbital Space Plane Flight Systems Software Hazard Analysis Report shall contain, as a minimum, the data elements and information as specified herein.


c.
The portion of the hazard analysis related to the ELV elements shall contain, as a minimum, the data elements defined in EWR 127-1. 


d.
Additional Flight Element Safety Data Packages are dependent on the element and are TBD.


e.
Preliminary software hazard analysis delivery should coincide with proposal delivery. The preliminary hazard analysis shall describe in hazard categories based on the design.  It should also describe and reference any planned trade studies, planned or previously performed, that contributed to early design selection.


f.
The baseline software hazard analysis delivery should coincide with the Preliminary Design Review. The analysis shall address both the integrated system level hazards and hazards at the subsystem level. The hazard analysis delivery for the integrated system shall be delivered prior to the Preliminary Design Review and shall incorporate all flight and GSE subsystems. Additionally, hazardous operations related to ground activities shall be identified. The document should provide a systematic approach for identifying and tracking hazards that can be utilized through out the program life cycle. The hazard analysis should be sufficiently mature to ensure that hazards for all subsystems and known hazardous operations are clearly identified.


g.
The Software Hazard Analysis submission for the Critical Design Review shall incorporate all known hardware changes, facility designs, and planned hazardous operations. The delivery shall incorporate all flight and GSE subsystems. The analysis should include controls for all identified hazards. The analysis should include controls for all identified hazards.  Additionally, a minimum of 30-50% of the hazard control verifications shall be identified for the integrated system including all related subsystems, ground facilities, and operations.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

h.
At DCR, the contractor shall include identification of 90%+ of al hazard control verifications in addition to items a. - d. listed above.


i.
The plan submission at FRR shall include identification of all hazard control verifications and completion of 80%+ of all verification actions in addition to items a. – e. listed above.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SA-015
 3.
DATA TYPE:  1
4.
DATE REVISED:  



5.
PAGE:  1/3

 6.
TITLE:  Mission Safety Assessment (MSA)
 7.
DESCRIPTION/USE:  To provide evaluations for each specific mission to ensure that the public, operators (flight and ground crew), facilities, and environment are adequately protected from hazards. These evaluations review the risks of each anticipated event and determine the best course of action to ensure the consequences are acceptable by preventing a condition or event from occurring, mitigating the event or situation, and/or containing the hazard to preclude further dispersion. Mission Safety Assessments will evaluate each mission (including payloads) to determine if additional hazards (in addition to those documented in the Safety analysis and Fault Tree Analysis and reviewed and approved at the OSP Phased Safety Review process) are present for the public, ground or flight crew, facilities, or the environment. These practical evaluations first define realistic events, situations, and sequences; and then identify the conditions or consequences that result from these events.

 8.
OPR:  QS40/QS10


9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The Mission Safety Assessment (MSA) shall be updated as the program progresses, providing continuity and covering the interrelated areas of design, operations, and spacecraft subsystem integration. The following may be used as reference documents:


KHB 1860.1
KSC Ionizing Radiation Protection Program

KHB 1860.2
KSC Non-ionizing Radiation Protection Program

MWI 1700.2
System Safety Program

NASA-STD-6001
Flammability, Odor, Offgassing, and Compatibility Requirements and Test Procedures for Materials in Environments that Support Combustion

NASA-STD-8719.11
NASA Safety Standard for Fire Protection

NSS 1740.12
NASA Safety Standard for Explosives, Propellants, and Pyrotechnics

NSS 8719.9
NASA Safety Standard for Lifting Devices and Equipment

NSTS 1700.7
Safety Policy and Requirements for Payloads Using the Space Transportation System


NSTS 1700.7 ISS Addendum 1
Safety Policy and Requirements for Payloads Using the International Space Station


SSP 50021
ISS Safety Requirements Document

NSTS 07700
Space Shuttle Program Definition and Requirements

NSTS 08126
Problem Reporting and Corrective Action (PRACA) Systems Requirements
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

NSTS/ISS 13830
Payload Safety Review and Data Submittal Requirements


SSP 30599
ISS Safety Review Process

NSTS/ISS 18798
Interpretations of NSTS/ISS Payload Safety Requirements  


NSTS 22254
Methodology for Conduct of NSTS Hazard Analyses


NASA-STD-8719.13A
Software Safety NASA Technical Standard
14.
INTERRELATIONSHIP:  DRD’s 1032MA-028, Certificate of Flight Readiness (CoFR) Plan; 1032SA-011, Fault Tree Analysis; 1032SA-012, System Safety/Hazard Analysis; 1032RM-014, Problem Reporting and Corrective Action (PRACA) System and Trending Analysis; 1032RM-023, Product Assurance Plan; and 1032SE-090, Tailored Eastern/Western Range Safety Requirements (EWR 127-1) Documents
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Mission Safety Assessment shall address each flight for additional hazards not already documented and approved by the NASA OSP Program. It shall contain a complete safety analysis of these new hazards and system changes since the previous mission. 

[Note: Mission Safety Assessment includes hazards that could effect, involve, or occur during all aspects of the life cycle of OSP system, payloads, facilities, support equipment, related, operations and support activities including checkout, launch, flight, use, reentry, retrieval, maintenance, refurbishment]
15.2
APPLICABLE DOCUMENTS:

CSTCR 127-1
Consolidated Space Test Center Regulation

EWR 127-1
Eastern and Western Range Safety Requirements

KHB 1700.7
Space Shuttle Payload Ground Safety Handbook

KHB 1710.2
Kennedy Space Center Safety Practices Handbook

NPG 8715.3
NASA Safety Manual

NSTS 5300.4 (1D-2)
Space Shuttle Safety, Reliability, Maintainability and Quality Provisions for the Space Shuttle Program


MSFC-RQMT-3360
OSP System Requirements Document
15.3
CONTENTS:  The Mission Safety Assessment shall invoke the following in accordance with 15.2 applicable documents.

a.
The Mission Safety Assessment shall identify hazards, evaluate risk, identify controls and establish verification methods applicable to design, development, manufacturing and assembly, testing, inspection, integration, flight of the OSP System (including risks from ELV), ground support equipment (GSE), facilities, and ground operations.  

b.
Mission specific “adverse trends” shall be identified with planned timely resolution and mitigation 
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT:  Contractor format is acceptable. The information must be contained in a web accessible and sort-able database that is compatible with the FMEA, CIL and Hazard Report and Fault Tree databases.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SA-018
 3.
DATA TYPE: 2
4.
DATE REVISED:  



5.
PAGE:  1/2

 6.
TITLE: Orbital Debris Mitigation:


(1) Orbital Debris Mitigation Program Plan


(2) Orbital Debris Mitigation Program Report

 7.
DESCRIPTION/USE:

Item (1) To describe how the contractor plans to employ design and operations practices on the OSP hardware to limit the potential for the generation of orbital debris.


Item (2) To report the contractor’s debris mitigation assessment methodology and results, and the OSP designs and operations implemented to limit the potential for the generation of orbital debris.

 8.
OPR: QS10/ED23/ED44
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032RM-024, Probabilistic Risk Assessment Plan; 1032RM-025, Probabilistic Risk Assessment Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:

Item (1) The Orbital Debris Mitigation Program Plan establishes guidelines and provides supporting analysis tools for (1) limiting the generation of orbital debris through normal mission operations, accidental explosions or intentional breakups, (2) assessing the risk of orbital debris generation by collision with existing small meteoroid and orbital debris particles, and with trackable orbital debris and functioning space hardware, and (3) assessing the potential for spacecraft-generated debris fragments to impact populated areas of the earth’s surface.  
Item (2) The Orbital Debris Mitigation Program Report provides the guidelines, supporting analysis, and the implementation of designs and operational procedures to demonstrate the OSP will (1) limit the generation of orbital debris, (2) limit the risk of orbital debris generation by collision with existing small meteoroid and orbital debris particles, and with trackable orbital debris and functioning space hardware, and (3) limit the potential for risk to human life on the earth’s surface.

15.2
APPLICABLE DOCUMENTS:
NPD 8710.3A

NASA Policy Directive for Limiting Orbital Debris Generation 


NSS 1740.14
Guidelines and Assessment Procedures for Limiting Orbital Debris
15.3
CONTENTS:

Item (1) The Orbital Debris Mitigation Program Plan shall identify the procedures and controls necessary to implement the requirements of the applicable documents listed in 15.2.
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(2) Orbital Debris Mitigation Program Report
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15.
DATA PREPARATION INFORMATION (CONTINUED):

Item (2) The Orbital Debris Mitigation Program Report shall provide the test data, detailed analyses and implemented designs to demonstrate the OSP program meets the requirements of the applicable documents.  Contents shall be in accordance with guidelines and procedures as specified in NSS 1740.14.


15.4
FORMAT: Contractor format is acceptable for Item 1and NSS 1740.14 format is acceptable for Item 2.  

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-021
 3.
DATA TYPE: 1
4.
DATE REVISED:  
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 6.
TITLE: Interface Control Documents

 7.
DESCRIPTION/USE: To provide documentation in the form of drawings and/or written records to identify for each side of an interface those necessary design definitions between contractors and/or Government agencies to provide control of and ensure an agreeable and compatible interface. The Interface Control Document (ICD) provides the design solutions to the requirements found in the system specifications and/or the Interface Requirements Document (IRD).

 8.
OPR:  VS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan, Volume I


OSP-DOC-021
Orbital Space Plane Program System Operations Concept Document

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


LSP-OSPDEV-0001
Orbital Space Plane Spacecraft to Expendable Launch Vehicle (ELV) Interface Definition Document (IDD)

OSP-PLAN-019
Orbital Space Plane Design Reference Missions


OSP-PLAN-023
OSP Program System Verification Plan


OSP-DOC-043

Orbital Space Plane (OSP) Program Natural Environment Definition for Design
14.
INTERRELATIONSHIP: ICD content is traceable to the requirements found in the Level III system specifications (DRD 1032SE-088) and/or the Interface Requirements Document (1032SE-022).

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Interface Control Documents (ICD's) identify design definitions for each side of an interface that shall ensure design control and compatibility.

15.2
APPLICABLE DOCUMENTS

MIL-STD-962
Department of Defense Standard Practice - Defense Standards Format and Content
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Interface Control Document (ICD) shall document the physical, functional, and procedural interface design.  The ICD shall provide the descriptive text and diagrams to fully describe the interface implementation.  The ICD shall address all of the engineering disciplines associated with the interface design.  The ICD shall identify all applicable workmanship and applicable standards being utilized as part of the interface design.  The ICD shall provide traceability from the Interface Requirements Document (IRD) to document design compliance with the requirements. With every submission of the applicable Interface Requirements Document (DRD SE-022, the OSP Contractor shall provide the corresponding ICD section 4.     The ICD shall address the following class of interfaces:

 
a.
Physical - Interfaces involving physical mating and spatial relationships between interconnecting parts of interfacing end items, including clearance envelopes established to avoid interferences and to permit access.


b.
Functional - Interfaces involving the interaction or influence of conditions imposed by one subsystem or component upon another or by external sources such as fluids, thermal, electrical, environmental, data, and loads.

c.
Procedural - Interfaces involving critical sequence of events occurring in assembly, disassembly, alignment, service operations, and computer programs.

The ICD shall contain a Section 4 titled “Verification”. Section 4 shall define verification requirements for all the items defined in the ICD.  For each requirement in the ICD, there shall be a corresponding verification requirement in Section 4.  Section 4 shall contain, in addition to the verification requirements, a verification traceability matrix that identifies the verification methods for each requirement, the level at which they are to be verified, and the responsible party for the verification.

15.4
FORMAT: The ICD shall be developed in accordance with MIL-STD-962 for the ICD format.

15.5
MAINTENANCE: Changes to baselined ICDs shall be incorporated as approved by Engineering Change Proposal (ECP).

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-022
 3.
DATA TYPE: 1
4.
DATE REVISED:  



5.
PAGE:  1/2

 6.
TITLE: Interface Requirements Document (IRD)

 7.
DESCRIPTION/USE: To specify the interface requirements for the System.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


SPP-6105
NASA Systems Engineering Handbook (June 1995)


IEEE Std 1220-1994
Institute of Electrical Engineers (IEEE) Trial-Use Standard for Application of the Systems Engineering Process

EIA 632
Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System

NPG 7120.5A
NASA Procedures and Guidelines, “NASA Program and Project Management Processes and Requirements (April 1998)


MPG 7120.1A
Program and Project Planning (March 6, 2000)


OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan, Volume I


OSP-DOC-021
Orbital Space Plane (OSP) System Operations Concept Document

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


LSP-OSPDEV-0001
OSP Spacecraft to Expendable Launch Vehicle (ELV) Interface Definition Document (IDD)

OSP-PLAN-023
OSP Program System Verification Plan (SVP)

OSP-PLAN-019
Orbital Space Plane Design Reference Missions
OSP-DOC-043

Orbital Space Plane (OSP) Program Natural Environment Definition for Design

14.
INTERRELATIONSHIP:  DRD 1032SE-021, Interface Control Documents
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Interface Requirements Document (IRD) shall contain the interface requirements between the OSP Program System’s subsystem and component interfaces within the system.  The Interface Requirements Documents will also include the development of the OSP/ELV IRD.  The corresponding interface verification requirements for the IRDs will be contained in the applicable Interface Control Document (ICD).

15.2
APPLICABLE DOCUMENTS:


MIL-STD-962
Department of Defense Standard Practice - Defense Standards Format and Content
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Interface Requirements Document (IRD) shall define all physical, functional and procedural interface requirements to ensure project, hardware, and software compatibility.  The IRD shall be developed in accordance with MIL-STD-962 for IRD content and format.  The IRDs shall include the following:


a.
Physical – Interface requirements involving physical mating and spatial relationships between interconnecting parts of interfacing end items, including clearance envelopes established to avoid interferences and to permit access. 


b.
Functional - Interfaces involving the interaction or influence of conditions imposed by one subsystem or component upon another or by external sources such as fluids, thermal, electrical, environmental, data, and loads.

c.
Procedural - Interfaces involving critical sequence of events occurring in assembly, disassembly, alignment, service operations, and computer programs.

15.4
FORMAT: The IRD shall be developed in accordance with MIL-STD-962 for the IRD format.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-025
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE: Requirements Traceability Matrix

 7.
DESCRIPTION/USE:  To provide the traceability and visibility that program/project requirements have been completely flowed down to lower level documents.

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix  

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix  

13.
REMARKS:  The following documents may be used as reference documents:


OSP-PLAN-019
Orbital Space Plane Design Reference Missions

SPP-6105
NASA Systems Engineering Handbook (June 1995)


IEEE Std 1220-1994
Institute of Electrical Engineers (IEEE) Trial-Use Standard for Application of the Systems Engineering Process

EIA 632
Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System

NPG 7120.5A
NASA Procedures and Guidelines, “NASA Program and Project Management Processes and Requirements (April 1998)


MPG 7120.1A
Program and Project Planning (March 6, 2000)

14.
INTERRELATIONSHIP:  DRD 1032CM-013, Specification and Drawing Trees

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Requirements Traceability Matrix provide the flow down of requirements starting with the Level II System Requirements Document (SRD) down through subsequent levels as determined by the Specification Tree.

15.2
APPLICABLE DOCUMENTS

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP)  Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design

DRD Continuation Sheet

TITLE:  Requirements Traceability Matrix
DRD NO.:  1032SE-025
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Requirements Traceability Matrix shall identify and trace all project and OSP program requirements from the Level II Requirements (MSFC-RQMT-3360, OSP-PLAN-022, Volume I;OSP-PLAN-023; and SSP 50677) to Level III and lower level requirements as documented in the Specification Tree (CM-SDT). Traceability must be established for all requirements sources.  The matrix shall state the paragraph numbers and requirements to be met at each level. Higher-level requirements that are not flown down and lower level requirements that do not trace to a higher-level requirement shall be identified.

15.4
FORMAT: Contractor format is acceptable. The contractor shall also include this data in a format compatible with the DOORS database module for easy data entry.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft 
2.
DRD NO.:  1032SE-026
 3.
DATA TYPE:  2
4.
DATE REVISED:  



5.
PAGE:  1/4

 6.
TITLE: Systems Engineering Management Plan

 7.
DESCRIPTION/USE:  To provide a description of the contractor systems engineering and integration activities and the organizational structure utilized to accomplish these activities.
 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The following documents may be used as reference documents:


OSP-PLAN-019
Orbital Space Plane Design Reference Missions

SPP-6105
NASA Systems Engineering Handbook (June 1995)


IEEE Std 1220-1994
Institute of Electrical Engineers (IEEE) Trial-Use Standard for Application of the Systems Engineering Process

EIA 632
Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System

NPG 7120.5B
NASA Procedures and Guidelines, “NASA Program and Project Management Processes and Requirements (April 1998)


MPG 7120.1B
Program and Project Planning (March 6, 2000)

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Systems Engineering Management Plan provides a description of the contractor systems engineering and integration activities and the organizational structure utilized to accomplish these activities.
15.2
APPLICABLE DOCUMENTS

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP)  Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: This plan shall provide a description of the contractor systems engineering and integration activities and the organizational structure utilized to accomplish these activities. The plan shall include key milestones, a detailed schedule of SE&I tasks and products, the methods of interfacing and obtaining information from other project organizations, and the types of information required including: documentation formats, need dates, and a description of the internal methods, tools, and techniques for performing and controlling the systems engineering and integration functions. The applicable documents provide guidance for preparation of the Systems Engineering Management Plan. The System is defined as an integrated set of attributes consisting of, but not limited to, the following items for all phases of the Program including preliminary, definition, design, development, and operation:


a.
Earth-to-orbit segment(s), including the launch vehicle.


b.
On-orbit segment(s), including transfer vehicles.


c.
Mission planning.


d.
Ground and flight operations, including payload integration.


e.
Ground based and on-orbit support infrastructure.


f.
Facilities, to include manufacturing, office, test, launch, recovery, ground and flight operations.


g.
Ground support equipment.


h.
Personnel, all phases.


i.
Computer support.


j.
Documentation.


k.
Training.


l.
Test support.


m.
Supply, spares program, operational support, personnel support.


The documentation shall address:


a.
Roles of the Program participants:  Identify the organizational responsibilities and authority for systems engineering management, including Program/Project offices, users, COTRs, systems engineering, design engineering, and specialty engineering.  Provide organization chart identifying organizations, associated responsibilities, and authority within the systems engineering management process.


b.
Applicable Standards.


c.
Procedures and training:  Identify overall training objectives/plans for the program to deal with systems engineering.


d.
Control processes:  Define the process concepts for baseline control, change control, interface control, data control, quality control, safety control, contamination control, EMI/EMC compatibility, control of contracted engineering, make-or-buy control, parts and materials control, integration control, verification control and validation control.


e.
Technical performance measurement process.


f.
Control gates and internal technical reviews:  Define the program systems engineering control approach. List specific control gates and internal reviews, expectations and inputs of the reviews, and review timeframe.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

g.
Systems engineering processes:  Detailed descriptions of how processes will be used; include system decomposition and format, system definition, system analysis and design, requirements allocation, requirements validation and verification, requirements traceability, trade studies, system integration, system verification, system qualification, system acceptance, system validation.  Address how lessons learned, conflict resolution, and continuous improvement will be applied throughout the Program life cycle.


h.
Program control processes:  Describe the systems engineering management control processes, including the use of work breakdown structure, integrated network scheduling and planning, risk management, life-cycle cost management, configuration management, and data management.


i.
Specification and drawing structure:  Example of Documentation and Drawing Trees.


j.
Use of mathematical models, simulations, and tools.


k.
Concurrent engineering.


l.
Roles and Responsibilities of specialty disciplines:  Clearly define the participation and involvement of Specialty disciplines in the systems engineering process; include activity phasing, participation in system decomposition and definition, and the role in system verification and validation.


m.
Reliability:  Describe the integration and coordination of Reliability into the systems engineering process; identify potential overlap between Reliability and other specialty efforts and define the responsibilities of each.


n.
Maintainability:  Describe the integration and coordination of Maintainability into the systems engineering process; identify potential overlap between Maintainability and other specialty efforts and define the responsibilities of each.


o.
Quality assurance:  Describe the integration and coordination of Quality assurance into the systems engineering process; identify potential overlap between Quality assurance and other specialty efforts and define the responsibilities of each.


p.
Supportability:  Describe the integration and coordination of Supportability into the systems engineering process; identify potential overlap between Supportability and other specialty efforts and define the responsibilities of each.


q.
Human engineering:  Describe the integration and coordination of Human engineering into the systems engineering process; identify potential overlap between Human engineering and other specialty efforts and define the responsibilities of each.


r.
Safety:  Describe the integration and coordination of Safety into the systems engineering process; identify potential overlap between Safety and other specialty efforts and define the responsibilities of each.


s.
Producibility:  Describe the integration and coordination of Producibility into the systems engineering process; identify potential overlap between Producibility and other specialty efforts and define the responsibilities of each.


t.
Survivability/vulnerability:  Describe the integration and coordination of Survivability/vulnerability into the systems engineering process; identify potential overlap between Survivability/vulnerability and other specialty efforts and define the responsibilities of each.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

u.
Environmental assessment:  Describe the integration and coordination of Environmental assessment into the systems engineering process; identify potential overlap between Environmental assessment and other specialty efforts and define the responsibilities of each.


v.
Launch approval:  Describe the integration and coordination of Launch approval into the systems engineering process; identify potential overlap between Launch approval and other specialty efforts and define the responsibilities of each.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-031
 3.
DATA TYPE:  3
4.
DATE REVISED:  
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 6.
TITLE: Trade Studies and Special Studies Report

 7.
DESCRIPTION/USE:  To identify an appropriate set of System Element Trade Studies that satisfy a System need, and the traceability and rational for those studies that provide a sound basis for their design or selection.

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The following documents may be used as reference documents:


OSP-PLAN-019
Orbital Space Plane Design Reference Missions

OSP-DOC-021
Orbital Space Plane (OSP) System Operations Concept Document

OSP PLAN-044
Program Analysis Guidelines, Groundrules and Assumptions

SPP-6105
NASA Systems Engineering Handbook (June 1995)


IEEE Std 1220-1994
Institute of Electrical Engineers (IEEE) Trial-Use Standard for Application of the Systems Engineering Process

EIA 632
Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System

NPG 7120.5A
NASA Procedures and Guidelines, “NASA Program and Project Management Processes and Requirements (April 1998)


MPG 7120.1A
Program and Project Planning (March 6, 2000)

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Trade Studies and Special Studies will support and enhance the Level I, II and III Requirements validation activities by providing a systematic analytical method for the contractor’s System Design Trade downselect process.

15.2
APPLICABLE DOCUMENTS

MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design


MSFC-RQMT-3360
Orbital Space Plane (OSP)  Level II System Requirements Document (SRD)


OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document



OSP PLAN-022
Orbital Space Plane Program Human Rating Plan


SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Trade Studies and Special Studies Report shall establish a process for a clear and consistent traceability of the studies with the System requirements.  The Trade Studies and Special Studies Report shall document the contractor’s downselect processes and address the System elements trades analyses performed, ground rules and assumptions used and down selection rationale for each trade performed in support of the System design analysis. The final product shall include the following documents:


a.
Trade Study Reports.


b.
Special Trades Studies Reports.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  None required
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-038
 3.
DATA TYPE:  3
4.
DATE REVISED:  
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 6.
TITLE:  Electrical Power and Energy Management Report

 7.
DESCRIPTION/USE:  To define activities required to track and control electrical power and energy usage of spacecraft elements.  To periodically document the status and trends on power and energy usage and provide power, energy, and timeline data inputs for mission power system analyses.

 8.
OPR:  ED42
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

13.
REMARKS: The Critical Design Review (CDR) issue may be used as one quarterly submission.

14.
INTERRELATIONSHIP:  DRD’s 1032SE-039, Electrical System Analyses Report; 1032SE-042, Margins Management Plan
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Electrical Power and Energy Management Report establishes activities required to track and control electrical power and energy usage of OSP flight (spacecraft, mating adapter, etc.) elements and reports current usage to ensure that the total is within the defined budgeted limits and margins of the electrical power subsystem for all planned on-orbit mission phases and operating modes.

15.2
APPLICABLE DOCUMENTS: 


OSP-PLAN-051
Margins Management Plan Guidelines

15.3
CONTENTS:  Power and energy status will be limited to allocation versus predicted values for the initial submission. Margins of the electrical power system should be addressed in accordance with the Margins Management Plan (DRD 1032SE-042). The Electrical Power and Energy Management Report shall include:


a.
Overall approach for implementation of an effective power and energy control program shall be identified.  The plan shall depict how electrical power and energy will be allocated, tracked, and controlled. 


b.
Electrical power system characteristics database shall be maintained and contain information on the characteristics of power sources, converters, regulators, and individual electrical loads over the entire mission.  The database shall include power required over the range of expected operating voltages and power factor, if applicable; the characteristics of the power distribution subsystem, e.g., percent losses, voltages drops, etc.; the location of a component or load within the subsystem; and the identification of the bus supplying power to the load.  The majority of the data shall be indicated - whether it is estimated, calculated, or measured on a developmental model, qualification unit, or flight unit.  The database shall be included in the report as an appendix, referenced datafile, or referenced document. For each electrical load, the peak and average power levels should be tracked by component name and part number on the electrical equipment list.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

c.
Electrical power and energy margin section shall describe the status of the electrical power and energy margins and shall include the following:



1.
AC (power factor and phase) and DC electrical power requirements at nominal voltages for all mission phases.



2.
Data maturity level.



3.
Timing and/or timeline data for scheduled operation of the loads.



4.
Current electrical power and energy margins for the subsystems and total system including losses.



5.
System and energy trend analysis and any recommendation(s) as appropriate.



6.
Identification of potential changes that may significantly impact (adversely or favorably) power or energy usage and the rationale for the potential changes.


d.
Summary of changes to the document since last released shall be included and corrective action(s) listed, if required.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  No updates required apart from the quarterly releases.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-039
 3.
DATA TYPE:  3
4.
DATE REVISED:  
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 6.
TITLE:  Electrical System Analyses Report

 7.
DESCRIPTION/USE:  To document the approach, boundary conditions, input assumptions, and results of technical analyses and compare results to applicable quantitative requirements.

 8.
OPR:  ED42
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  DRD’s 1032SE-038, Electrical Power and Energy Management Report; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics; 1032CM-016, Product Definition Data and Associated Lists; 1032SE-048, Mass Properties Report; 1032DE-030, Thermal Design Databook
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Electrical System Analyses Report document the results of design, development, and other pertinent studies relating to the electrical power system of a launch vehicle, spacecraft, or experiment.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:


a.
Each of the analyses report listed in 15.3.b of this DRD shall be provided in separate volumes.  Each volume shall contain the following:



1.
Brief description of the subsystem or analysis discipline and its overall function.



2.
Summary performance matrix listing each quantitative parameter requirement the subsystem or discipline is to satisfy against a concise statement of the analytically predicted performance of the parameter, whether or not the parameter requirement is met, and a reference to the location in the text where the supporting analysis is described.



3.
Supporting analyses which shall discuss all boundary conditions, inputs (including test data), and assumptions used; analytical approaches (models, equations, algorithms) used; results; and conclusions.  Include reference or rationale for boundary conditions, inputs, assumptions, and analytical approaches used.



4.
In cases where computer math models or programs are utilized, a description of the program along with the diskette or tape and computer printout are to be available.

DRD Continuation Sheet

TITLE:
Electrical System Analyses Report
DRD NO.:  1032SE-039
DATA TYPE:  3
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):  

b.
End-to-End Functional Schematics, Engineering Drawings, and Associated Lists shall be utilized to the maximum extent possible in performing and providing the following analyses reports.  The analysis reports shall address the following:



1.
Electrical power analyses report (general) – Document the analysis results using normal and worst case subsystem and system interface conditions (voltage and bus transient and ripple), evaluate the design for proper performance and compatibility.  Also document the evaluation of power on/off switching transient generation for adverse (out-of-spec.) impacts to the interfacing bus.  The report shall document the power analyses with, or using, the thermal analyses data (15.3.a above) to define a coordinated thermal and electrical power consumption profile. 



2.
Voltage drop analysis report – Document the analysis results using circuit resistance values based on wire size, wire length, temperature conditions, circuit element resistances, and varying load conditions.  Document the electrical system analysis to determine voltage drops on all major circuits and loads at varying load conditions.


3.
Fusing and fault analyses report – Document the fusing analysis results to determine correct fuse size and trip characteristics relative to normal and peak loads.  Document the Proper fuse sizing that is verified by comparing peak branch current with wiring and fusing specifications.  Documents the fault analysis in which worst case faults are considered from the standpoint of safety or mission compromise to determine if power and circuit redundancy is adequate.  Document the analysis of both line-to-ground and line-to-line faults.  The fusing and fault analysis results will rely on circuit solutions from the voltage drop analysis and peak transient power requirements from the DRD SE-012, Electrical Power and Energy Management Report, to document the identification of specific peak branch currents.



4.
Grounding analysis report- Document the analyses results of the module(s) electrical grounding design and configuration and consistency with the performance specifications of the various interfacing elements during all phases of the mission.  Document the module(s) electrical grounding design and configuration meets all requirements specified for them.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE: Draft
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DATA TYPE:  3
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 6.
TITLE:  Data Handling and Software Systems Analysis Report

 7.
DESCRIPTION/USE:  To provide analysis reports that continuously assesses data management system (DMS) resources and associated requirements and provides visibility of resource margins and DMS performance measures.

 8.
OPR:  ED42
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP: DRD's 1032SE-057, Avionics Systems Functional Decomposition; and 1032SE-086, System and Segment Design Definition Document
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Data Handling and Software Systems Analysis Report provide visibility of critical data and software resource utilization and margins.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Data Handling and Software Systems Analysis Report shall document the following:


a.
Results of analysis of hardware and software measurement, command, and control requirements for data management system resources and provide visibility of resource consumption and margins.  The analysis report shall include data busses, memory, central processing units (CPU) loading, multiplexers, and error rate assessments.


b.
The assessment results of DMS resource margins and performance to ensure adequate margins for each launch.  This analysis report shall contain:



1.
Functional block diagram of DMS hardware and software systems.



2.
Summary description of the DMS systems architecture and pertinent functional capabilities.



3.
Charts and graphs depicting DMS resource requirements and margins



4.
System performance indicators; e.g., subsystem-to-subsystem latency metrics, for an integrated hardware/software subsystem; e.g., a computer or a data bus.



5.
Analysis results and discussions.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-041
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DATA TYPE: 2
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 6.
TITLE:  Electromagnetic Effects System Control Plan

 7.
DESCRIPTION/USE:  To define the electromagnetic compatibility (EMC) control program.

 8.
OPR:  ED44/JSC
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The control plan shall be updated during the contract to reflect the evolution of the design. Duplicate submissions are not required.  The following documents may be used as a reference documents: 


NASA-STD-4003

Electrical Bonding for NASA Launch Vehicles, Spacecraft, and Flight Equipment


NSTS 08060


Space Shuttle System Pyrotechnic Specification

14.
INTERRELATIONSHIP: DRD’s 1032SE-075, Electromagnetic Effects Design Analysis Report; 1032SE‑084, OSP Program Lightning Protection Plan; 1032SE-088,OSP Program Specifications; 1032SE-076, Mil-Std-461E (Tailored Version): Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment Intended for Use by the OSP Program; 1032SE-077, Electrostatic Discharge (ESD) Control Plan; 1032SE-073, Cable/Wire Design and Control Requirements Documents for Electromagnetic Compatibility (EMC) 

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE: The Electromagnetic Effects Control Plan defines the approach for implementation of an electromagnetic effects (EME) control program.  It describes the contractor EME control program organization and responsibilities. It also includes interpretation of EME requirements and a description of additional EME requirements levied by the contractor on subsystems and equipment to meet system EME requirements. Additionally, this document addresses specific design measures to meet EME requirements as well as addressing EME design, test, and analysis requirements.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS: The Electromagnetic Effects Control Plan shall document an approach for implementation of an EMC control program for the system.  The detailed plan shall include:


a.
Internal organization and responsibility.


b.
System compatibility.

DRD Continuation Sheet

TITLE:
Electromagnetic Effects Control Plan
DRD NO.:  1032SE-041
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):  

c.
Subsystem compatibility.


d.
Subsystem and equipment requirements.


e.
Electromagnetic interference safety margins for critical equipment.


f.
Interference and susceptibility control.


g.
Degradation criteria.


h.
Subsystem interconnection and routing.


i.
Electrical power and electrical interface.


j.
Power frequency leakage current.


k.
Bonding.


l.
Grounding and Isolation.


m.
Static electricity.


n.
Personnel hazards.


o.
Pyrotechnics and bridge wire actuated devices (BWAD's).


p.
Spacecraft charging controls.


q.
EMC analysis requirements.


r.
EMC verification planning and methodology (verification flow to lower level specifications). 


The plan shall include design and test approach that will ensure compatibility within the element as well as with all external interfaces.  This includes modification of equipment level requirements to be compatible with special element requirements and the EMC sections of applicable Interface Control Documents (ICD's).

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.: 1032SE-042
 3.
DATA TYPE: 2/3*
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 6.
TITLE: Margins Management Plan

 7.
DESCRIPTION/USE: The Margins Management Plan (MMP) is the unified system level approach to margin/contingency control.  It defines the system design resources, their budgets, subsystem allocations, and current properties.  The plan includes resource properties reports for all managed design resources (e.g., mass properties report, electrical power and energy properties report, thermal properties report, etc.).

 8.
OPR:  UP10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: *The MMP shall be Data Type 2; reports shall be Data Type 3. The following document may be used as a reference document:



OSP-PLAN-051
Margins Management Plan Guidelines 

14.
INTERRELATIONSHIP: DRD 1032SE-051, Mass Properties Control Plan. The Margins Management Plan may draw on data produced in accordance with other DRD’s related to design practices. DRD’s 1032SE-038, Electrical Power and Energy Management Report; and 1032SE-050, Systems Error Budget
15.
DATA PREPARATION INFORMATION:

15.
SCOPE: The OSP Margins Management Plan is a statement of the contractor’s margin management philosophy.  It furthermore provides the OSP Program with detailed identification of all resource margins and embedded margins necessary to ensure mission success and system robustness.

15.2
APPLICABLE DOCUMENTS: None

15.3
CONTENTS: The OSP Margins Management Plan includes:


a.
Development of resource budgets.


b.
Development of resource allocations.


c.
Identification of resources with margins (e.g., mass, power, bandwidth, thermal control, communications, error budgets, etc.).


d.
Identification of resource interdependencies and sensitivities (e.g., additional processing capability requires additional heat removal that requires additional power that in-turn increases mass).


e.
Identification of interfaces-related “external” margins (e.g., ISS and ELV).


f.
Plan for reporting resource best estimates and applying contingencies and margins (including disclosure of embedded margins that can be quantified consistent with subsystem growth margins).
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15.
DATA PREPARATION INFORMATION (CONTINUED):

g.
Development of monthly resource status review formats and content.


h.
Development of major review resource properties/status reports formats and content.


i.
Development of resource reallocation strategies.

15.4
FORMAT: Contractor format is acceptable.  The MMP shall be a stand-alone document. 

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
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 6.
TITLE: Guidance, Navigation, and Control System Design Document

 7.
DESCRIPTION/USE: To Provide documentation of the guidance, navigation, and control system requirements analysis, hardware elements, math models, hardware interfaces, algorithm design, databases, and supporting analyses. Used in support of the design and analysis of the guidance, navigation, and control system, and the development of system tests, flight software, and hardware.

 8.
OPR:  TD54
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Data provided in other DRDs may be referenced herein.  The following documents may be used as reference documents:


OSP-PLAN-022

OSP Human Rating Plan
MSFC-REQT-3360
OSP Level II System Requirements Document, 

SSP50677 

ISS to OSP Interface Requirements Document

OSP-DOC-021
OSP System Operations Concept Document
14.
INTERRELATIONSHIP: DRD’s 1032SE-088, OSP Program Specifications; 1032HE-001, Human Engineering Plan; 1032SE-070, Requirements Analysis Documentation; 1032SE-060, Design Reference Mission Analysis Document; 1032SE-049, Range Safety Trajectory Analysis Report; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics; 1032SE-048, Mass Properties Report; 1032DE-038, Aerodynamic and Aerothermal Environment Databook; 1032SE-056, Natural Environment Data Book; 1032SE-046, Instrumentation Program and Command List Specification; 1032SE-050, System Error Budget

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Guidance, Navigation, and Control System Design Document defines the design of the guidance, navigation, and control system.  This includes analysis of the requirements levied on the guidance, navigation, and control system and derivation of guidance, navigation, and control requirements levied on other subsystems.  It contains component descriptions, equations, logic, interface descriptions, initialization procedures and parameters, and execution and telemetry requirements.  It also provides a description of the database (input) used to design the guidance, navigation, and control system, trade studies performed, error budgets allocated and/or determined, performance and margin analyses, operational envelope and system limitations.  This product reflects use of Human Engineering Principles and practices where appropriate. 
15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: 



a.
GN&C system requirements analysis.



1.
Analysis to show the system meets the GN&C system requirements.  




(a)
Functional requirements
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15.
DATA PREPARATION INFORMATION (CONTINUED):



(b)
Performance requirements




(c)
Interface requirements



2.
Derived requirements on other systems:  




(a)
Analysis that yields the requirements.


b.
Input database:



1.
Reference mission(s), trajectory, targeting and timeline data.



2.
Mass properties data.



3.
Propulsion data.



4.
Aerodynamic data.



5.
Natural and inducted environment modeling data.



6.
Vehicle and environmental dispersion inputs.



7.
Math models of vehicle systems used in GN&C design.



8.
Flex and propellant slosh.


c.
Detailed design description.



1.   
Hardware Element Descriptions.



2.   
Hardware Math Models.



3.
GN&C System Error sources.



4.
Failure modes and Redundancy Operations.



5.
Definition of GN&C modes by flight regime or condition and potential override provisions to autonomous control


d.
Operational Modes.


e.
Algorithm design.


f.
Vehicle failure modes accommodated by GN&C.


g.
Telemetry.


h.
Interfaces.



1.   
Hardware Interfaces including electrical interfaces.



2.   
Software Interfaces.


i.
Initialization procedures and parameters.



1.  Day of launch parameters.


j.
System trade studies.


k.
System performance analysis.



1.
System margin analysis.




(a)
Gain and phase margin.




(b)
Controllability margin.




(c)
Consumables (such as RCS propellant and blow-down hydraulic fluids)



2.
System operational envelope (limitations on any aspect of vehicle flight).



3.
Monte Carlo analysis.




Induced environment dispersions.


l.
Other Analysis.



1.  
Propellant slosh analysis.



2.  
Structural flex analysis.



3.  
Separation analysis (nominal and abort-induced separations).



4.  
Abort analysis.



5. 
 Failure analysis (reacting to vehicle failures).


m.
References.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-045
 3.
DATA TYPE:  3
4.
DATE REVISED:  
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 6.
TITLE:  Radio Frequency Communication System Analysis and Studies

 7.
DESCRIPTION/USE:  To evaluate the design and performance of the radio frequency (RF) communications system under all conditions and to provide specifications needed to prepare RF Spectrum Allocation Request data packages.

 8.
OPR:  ED42
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  Duplicate submissions not required.  Informal technical memoranda using the contractor's internal reporting format shall be provided periodically to report significant findings and keep NASA abreast of developments.  Results of venting and thermal analysis shall be considered during RF communication analysis and studies.  Testing and compliance documentation shall be performed and documented as specified in the Verification Requirements Compliance Document. The following may be used as reference documents:


EWR 127-1
Eastern and Western Range Safety Requirements

ICD-2-19001
Shuttle Orbiter/Cargo Standard Interfaces

ICD-GPS-200
Navstar GPS Space Segment/Navigation User Interfaces

DSN 810-5
Deep Space Network Flight Project Interface Design Handbook

NHB 2570.6
NASA Radio Frequency Spectrum Management Manual

NMI 8430.1
Obtaining Use of Office of Space Communications (OSC) Capabilities for Space, Suborbital, and Aeronautical Missions 

S-805-1
Performance Specification for Service via the Tracking & Data Relay Satellite System (TDRSS)

530-SNUG
Space Network Users' Guide

530-UGD-GN
Ground Network (GN) User's Guide

IRIG 106-96, App. A
Telemetry Standards Appendix A - Frequency Considerations for Telemetry
14.
INTERRELATIONSHIP: DRD 1032DE-025, Communications and Tracking Analyses and Measurements Documentation; and 1032SE-090, Tailored Eastern/Western Range Safety Requirements (EWR 127-1) Documents
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Radio Frequency Communications Analysis and Studies include data describing RF system overall functions, performance parameters, capabilities, and analytically predicted behavior.

15.2
APPLICABLE DOCUMENTS

Chapter 111  - National
Manual of Regulations and Procedures for Federal Radio 

Telecommunications and
Frequency Management, page 622, Incorporation by Reference


Information Administration


(NTIA), Part 300


Chapter 10 - NTIA
Manual of Regulations and Procedures for Federal Radio Frequency Management
DRD Continuation Sheet

TITLE:
Radio Frequency Communications Analysis and
DRD NO.:  1032SE-045

Studies
DATA TYPE:  3
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS:  The Radio Frequency Communications System Analysis and Studies Reports shall be prepared using the documents listed in item 15.2 as applicable and include the following:


a.
General:



1.
Brief description of the communications subsystem and its function.



2.
Summary performance matrix listing each quantitative parameter being assessed against a concise statement or the analytically predicted performance, whether the requirement is met, location in the text, and where the supporting analyses are described.



3.
Boundary conditions, i.e., interface characteristics, input references or rationale for boundary conditions, inputs, assumptions, and analytical approaches used.



4.
Math models for this DRD in separate section with the analysis including a brief description of the specific requirements to be satisfied, assumptions and boundary conditions, analytical approaches, computer results and conclusions, reference documentation with the analyses, an electronic copy of the program for each model, operating instructions, test descriptions, and computer list of the program with output results.


b.
System Communications Analysis and Studies:



1.
Communications link compatibility analysis – A report of RF links compatibility with existing networks, i.e., the Tracking and Data Relay Satellite Network (DSN), or any other interfacing element (spacecraft or network).



2.
Communications link margin analyses – A report of detailed line item worst-case and nominal-case link margin analysis for RF networks, as applicable, defined in item 15.3.b.1.  Any selected link shall have a dynamic link analysis performed.



3.
Flux density analysis – A report of analysis that shows that all modes of operation meet Interdepartmental Radio Advisory Committee (IRAC) flux density requirements for RF radiation impinging on the earth.



4.
Antenna coverage analysis – A report of analysis of antenna coverage based upon full-scale and project scale-model antenna pattern tests.  Perform an occultation analysis for any steerable antennas.



5.
Antenna pointing analysis – A report of an analysis of antenna pointing accuracy and stability considering all sources of pointing errors; e.g., attitude control stability, structure bending, gimbal errors, and stability.



6.
Range safety compliance analysis – A report of analysis to show compliance with launch site range safety requirements.



7.
Tracking analysis – A report of analysis to show that the RF tracking systems satisfy project requirements.



8.
RF radiation analysis – A report of analysis to show RF system compliance relating to RF operations and constraints with the launch site or other free flying vehicles or facilities; e.g., STS or space station.



9.
Redundancy management study - Study to evaluate the coverage and operation of the communication system in the event of a component failure.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-046
 3.
DATA TYPE:  1
4.
DATE REVISED:  
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 6.
TITLE:  Instrumentation Program and Command List Specification

 7.
DESCRIPTION/USE:  The Instrumentation Program and Command List Specification (IP&CL) is the single authoritative source of measurements, commands, and components implementation throughout the project lifecycle.

 8.
OPR:  ED42
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  Reference is made to 1032SE-002, Avionics Systems Functional Decomposition.
14.
INTERRELATIONSHIP: DRD 1032OP-013, Operations Data Book
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Instrumentation Program and Command List Specification identifies, defines, and controls measurements, commands, and their applications in the data handling system.

15.2
APPLICABLE DOCUMENTS

MSFC-STD-1924
Standard for IP&CL 
15.3
CONTENTS:  Contents shall be in accordance with MSFC-STD-1924, Standard for IP&CL, Sections 1.0, 3.0, and 4.0. 

15.4
FORMAT:  The format of the data tables in this DRD is dictated by NASA and is used for command and measurement resource analyses.  These tables must be in the formats shown in MSFC-STD-1924, Sections 6.0 and 7.0. The electrical system schematics defined in DRD 1032CM-016, Product Definition Data and Associated Lists, shall provide the numbers defined by this DRD annotated on the sensor and/or effector level.  


Assignment of measurement and command numbers and format descriptions for their corresponding attributes are specified in MSFC-STD-1924, Sections 6.0 and 7.0.  The IP&CL shall contain a separate section as specified by MSFC-STD-1924, Section 5.0.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-048
 3.
DATA TYPE: 3
4.
DATE REVISED:  
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 6.
TITLE: Mass Properties Report

 7.
DESCRIPTION/USE: To report on the status of the contractor's predicted mass properties, which includes allocated and non-allocated growth.  The MPD also provides the mass properties required for other technical analyses and/or trade studies.

 8.
OPR:  ED42
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Duplicate submissions are not required.  The following document may be used as a reference document:


AIAA/ANSI R-020A-1999 
Recommended Practice for Mass Properties Control for Satellites, Missiles and Launch Vehicles
14.
INTERRELATIONSHIP: DRD’s 1032SE-051, Mass Properties Control Plan and 1032SE-042, Margins Management Plan

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Periodic Mass Properties Reports provide insight to the status of the mass properties of the program throughout all of its phases.  The basis (Estimated, Calculated, or Measured) of each component mass shall be included as part of the recorded component data.  Totals of each of these categories shall be recorded to provide an indication of the mass properties confidence.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: For the purposes of mass properties, coordinate systems for all flight elements shall be separate but parallel to the system coordinate system with defined offsets.  The Mass Properties Report shall include the following:


a.
Dry Mass Properties


1.
Weight summary (last, current, contract end item (CEI), maturity level in percent).


2.
Comprehensive reasons for changes since the previous status report.


3.
List of pending and potential changes.


4.
Mass properties summary (subsystem, element, sequential).


5.
Weight history plot.


6.
Status of current and projected weight versus control weight.


7.
Mass properties coordinate system description.


8.
Detail mass properties reflecting the current database (sufficient detail in the report to reflect major items and subsystems).


9.
Summary performance margins.


10.
References, if applicable.

11.
Critical mass properties status.

12.
Government Furnished Equipment (GFE).

DRD Continuation Sheet

TITLE:
Mass Properties Report
DRD NO.: 1032SE-048
DATA TYPE: 3
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
Sequential Mass Properties 

1.
Gross lift-off, summarized by dry, inert and expendables.

2.
Nominal ascent at 1-second intervals.

3.
On-orbit.

4.
Nominal reentry at 1-second intervals.

15.4
FORMAT: The contractor and the government shall agree to a functional breakdown of the mass properties data.  Microsoft Excel or compatible or other electronic transmission must be acceptable to MSFC.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-049
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE:  Range Safety Trajectory Analysis Report

 7.
DESCRIPTION/USE:  To document the assumptions and requirements necessary to establish range safety and operational trajectories and support hazard and fatality analyses.

 8.
OPR:  TD54
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS: Data provided in other DRD’s may be referenced herein. Two cycles of range safety trajectory analyses are necessary in support of flights.  The first is generally submitted at approximately L-2 years to obtain “preliminary flight plan approval”.  The first cycle may only be required for the first flight.  The second is generally submitted at L-6 months to obtain “final flight plan approval”. The final two range safety analysis cycles are keyed to predefined flight design/ trajectory analyses.  The following document may be used as reference document:


EWR 127.1

Eastern and Western Range Document


14.
INTERRELATIONSHIP: DRD’s 1032SA-014, System Safety Software Hazard Analysis; 1032SA-012, System Safety/Hazard Analysis; 1032SA-011, Fault Tree Analysis; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032RM-025, Probabilistic Risk Assessment Report; 1032SE-043, Guidance, Navigation, and Control System Design Document; and 1032SE-060, Design Reference Mission Analysis Document; and 1032SE-090, Tailored Eastern/Western Range Safety Requirements (EWR 127-1) Documents
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE: The Range Safety Trajectory Analysis Report establish the assumptions, requirements analysis, and results of analyses performed to establish safe trajectories or ranges of trajectories for all phases of flight (nominal & abort/escape) where the reasonable potential for ground impact exists or is planned.

15.2
APPLICABLE DOCUMENTS: None 

15.3
CONTENTS:  The Range Safety Trajectory Analysis Report shall include:


a.
Description of the launch vehicle and mission scenarios (nominal & abort/escape.)


b.
Impact envelopes of separated items.


c.
Effects of launch vehicle destruct system.


d.
Impact probability and casualty expectations.


e.
Trajectory limits (impact trace and present position corridor).


f.
Vehicle malfunctions.


g.
Velocity vector turn rates [plus other specific to the OSP spacecraft].


h.
Document compliance with the applicable range site requirements.

15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-050
 3.
DATA TYPE:  3
4.
DATE REVISED:  
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 6.
TITLE:  System Error Budget

 7.
DESCRIPTION/USE:  To provide system and subsystem error budgets.

 8.
OPR:  ED42
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The System Error Budget provides system and subsystem error budgets required to meet system level performance requirements.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The System Error Budget shall provide system and subsystem error budgets, including static imaging performance, aspect determination, and pointing control.  Contributing errors affecting system performance shall be identified and allocations shall be quantified.  Appropriate system error trees shall be included.  Relevant information/analyses such as mathematical and physical definitions, justification of tree architecture, error combination methods, and related statistical theory shall be included.  The report shall include detailed descriptions of parameters that constitute major cost and performance drivers.  Known effects (thermal, thermoelastic, dynamic, software/timing, electrical, and structural dynamic) which cause performance errors shall be addressed.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-051
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Mass Properties Control Plan

 7.
DESCRIPTION/USE: To ensure that the contractor's management and control of mass properties is acceptable for the accomplishment of program objectives.

 8.
OPR:  ED42
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following document may be used as a reference document:


AIAA/ANSI R-020A-1999 
Recommended Practice for Mass Properties Control for Satellites, Missiles and Launch Vehicles
14.
INTERRELATIONSHIP: DRD’s 1032SE-048, Mass Properties Report and DRD 1032SE-042, Margins Management Plan

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Mass Properties Control Plan defines the management program and the procedures to be used for mass properties analysis and control during all phases of the program.  The objective of the Plan is to provide an organized process that can be effectively implemented early in the development phase and carried through to hardware operation.  Addressing the total program span ensures the hardware mass properties are properly defined, controlled, and verified.  An overview of the verification process should be addressed in the Control Plan, while the details should be addressed in a separate Verification Plan.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Mass Properties Control Plan shall include the following:


a.
Discussion of the gross, inert, dry and sequential mass properties control process including the following:



1.
Organizational structure including responsibility and authority.



2.
Data preparation and flow from discipline organizations through management.



3.
Change procedures.



4.
Activities including the data acquisition and reduction methodology and process for the entire engineering cycle and data accuracy anticipated at project milestones.


b.
Mass growth allocations and accommodations for growth depletion as basic mass matures and over the operational life.  A mass growth plan based on the contractor's experience shall be utilized.  MSFC shall provide a generic mass growth application and depletion plan upon request.


c.
Contractor mass reserve and target masses.


d.
Contractor's process in establishing mass allocations, reporting requirements, and verification requirements to vendors or subcontractors.

DRD Continuation Sheet

TITLE:
Mass Properties Control Plan
DRD NO.: 1032SE-051
DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

15.6
DEFINITIONS:  The definitions below are in general agreement with the Society of Allied Weight Engineers (SAWE) recommended practice, modified to MSFC practice.  Any contractor changes and/or deviations to these definitions are negotiable, and are to be documented in the Mass Properties Control Plan.


a.
Basic mass - (identified mass) raw mass data from measurement(s), calculation(s), and/or estimate(s).


b.
Growth allowance - an allowance added to a basic mass to account for deficiencies in detail of the current design.  Growth is "depleted" as the design matures.  Allocated growth is applied to each component per a weight growth and depletion schedule.  Unallocated growth is applied at the vehicle level and depleted as a function of weight maturity.


c.
Predicted mass - current prediction of the final mass based on current analytical and/or measured data plus a growth allowance to account for lack of existing design detail (basic + growth).


d.
Contractor limit – mass limit which includes a margin above the predicted mass to allow for uncertainties during the design cycle.  The Contractor Limit is the Mission Limit minus the NASA reserve.


e.
Contract End Item (CEI) Specification mass - contractual mass of an end item.  Note:  The term "control mass" is sometimes utilized as a limit in lieu of CEI mass when a CEI mass does not exist.  The term "ICD mass" (Interface Control Document mass) is another appropriate alternative.


f.
Contractor margin - difference between the contractor limit and predicted mass.


g.
Mission Limit - the maximum possible mass allowable to achieve the mission, or an agreed to maximum.  Also known as the specified mass or booster performance limit.


h.
NASA reserve [or NASA margin] – NASA mandated mass reserve required to manage out-of-scope changes.  This is the difference between the mission limit and contractor limit.


i.
Target (bogie) mass - the mass established by the contractor (at the subsystem level or below) to control mass.


j.
Mass properties - mass, center of gravity, moments and products of inertia, and coordinate system descriptions on which they are based.


k.
Mass maturity - an indication of the level of confidence in a mass value expressed as the percentage of the current mass that is based on estimations, calculations, and actual masses.  When maturity is presented at the estimated-calculated-actual level, "calculated" means calculated from released drawings.


l.
Pending changes - changes affecting mass properties that occurred after report cutoff date.


m.
Potential changes - changes affecting mass properties which are under study and have a high probability of incorporation, or are otherwise significant enough to merit presentation or discussion.


n.
Critical mass properties - mass properties that have maximum limits or those that are otherwise technically important.


o.
Dry mass properties- mass properties of non-expendable System, Segments, Elements, Subsystems, Assemblies, Subassemblies and/or Parts.  

p.
Inert mass properties- the sum of the vehicle dry mass and reserve and residual fluids, personnel and personnel provisions, and cargo.

q.
Gross mass properties- the sum of the vehicle inert mass and usable fluids and gases.

r.
Sequential mass properties- gross mass properties that vary as a function of time during operational life.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-052
 3.
DATA TYPE: 1
4.
DATE REVISED:  
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6. TITLE: JSC Design & Procedures Standards Manual (JPG 8080.5) Document Tailoring
 7.
DESCRIPTION/USE: To provide the necessary tailoring of JPG 8080.5 for use with the OSP System design.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The JPG 8080.5 document called out in OSP-PLAN-022 will require additional tailoring for use with the OSP System Design.  This tailoring will result in a new document designed specifically for the OSP Program.  The intent is to eliminate unnecessary requirements that are either outdated or cause negative impacts on the overall system design.

15.2
APPLICABLE DOCUMENTS:

OSP-PLAN-022
OSP Human Rating Plan

15.3
CONTENTS: The JPG 8080.5 Document Tailoring shall be based on the contractor’s evaluation of JPG 8080.5 for applicability to the design.   The JPG 8080.5 Document Tailoring shall provide sound technical justification or rationale for any requirement altered from JPG 8080.5 and demonstrate that the tailoring does not significantly increase risk to human occupants.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-053
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Human Ratings Definition Document (HRDD)
 7.
DESCRIPTION/USE: To establish a clear definition of human rating for each unique vehicle design and allow for human rating certification.
 8.
OPR:  UP40
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Human Rating Definition Document (HRDD) establishes a clear definition of human rating for the system design and both the critical functions and their design implementation details, by mission phase, required to meet safety requirements.
15.2
APPLICABLE DOCUMENTS: 


OSP-PLAN-022 

OSP Human Rating Plan
15.3
CONTENTS: The Human Ratings Definition Document shall provide the content as defined in OSP-PLAN-022, OSP Human Rating Plan.

a.
The human-rating information shall be documented for the system design in a HRDD. 

b.
Each HRDD shall provide a detailed system description and summary of the operations concept.



1.
The description shall include information down to the subsystem level.



2.
The operations concept shall consist of a one-paragraph summary of each mission scenario including abort scenarios.



3.
The description in the HRDD shall include how the flight test performance database is to be used to satisfy human rating certification.


4.
The HRDD shall also include a description of the human operations (flight and ground) associated with (during) the mission. 

c.
By PDR, each HRDD shall list the critical functions, by mission phase, required to meet vehicle safety requirements and show how they are implemented in the design.

1.
The HRDD shall include how each of the critical functions are certified as operational, prior to launch, to ensure mission availability when needed.

2.
The HRDD shall document compliance that critical functions defined in the human rating plan have been implemented in the design at CDR. 

3.
The HRDD shall detail the various tasks that will be performed to document compliance that critical functions defined in the human rating plan have been implemented in the design at CDR.

DRD Continuation Sheet

TITLE:
Human Ratings Definition Document (HRDD)
DRD NO.: 1032SE-053
DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

d.
The HRDD shall describe how the mission design for any crewed vehicle will account for the human response to the space environment to explicitly address such factors as crew rest, space adaptation, and physiological de-conditioning for all flight crew.


e.
The HRDD shall contain the tasks and methods necessary to accomplish and verify each of the human rating requirements established in OSP-PLAN-022, OSP Human Rating Plan Volume I. (note: VR-VP contains this information and that this is a sub-report contained within that DRD).


f
The HRDD shall document design criteria, system designs, test requirements and procedures, software design, test and verification requirements, safety and reliability requirements, human factors engineering requirements, health, and other elements required to achieve human rating. (note: Other DRD’s contains this information and that this is a sub-report extracted from those DRD’s).

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.: 1032
ISSUE: Draft
2.
DRD NO.: 1032SE-054
3.
DATA TYPE: 2
4.
DATA REVISED: 

5.
PAGE: 1/2

6.
TITLE: Ionizing Radiation Control Plan 

7.
DESCRIPTION/USE:  To describe methods that will be used to derive specific ionizing radiation (IR) requirements for critical EEE parts and systems from OSP-DOC-043. The plan shall describe methods that will be used to demonstrate compliance with those requirements. The plan shall describe procedures for inspection, performance monitoring, parts handling and management of parts availability to be implemented to ensure that requirements and probability of success goals are met throughout the design life of the equipment. 

8.
OPR: ED44

9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following document may be used as a reference document:


OSP-DOC-043 

Natural Environment Definition for Design (NEDD) 

14.
INTERRELATIONSHIP: DRD 1032SE-082, Ionizing Radiation Analysis Report
15.
DATA PREPARATION INFORMATION:
15.1
SCOPE:  The Ionizing Radiation Control Plan defines the methods and procedures to be used to control development of vehicle systems so that effects of the mission ionizing radiation environments will not compromise system performance. This includes description of parts selection and test philosophy, monitoring and maintenance methods to be implemented to maintain capability throughout the design life.

 15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Ionizing Radiation Control Plan shall establish the method for system level to part level requirements. It shall address IR transport through shielding and single event effects mitigation strategies. Methods for establishing requirements for total dose and displacement damage as well as allowed rates for applicable types of single event effects shall be described. The description shall identify methods to be used to ensure that transient and permanent IR effects do not compromise achievement of  system requirements to operate successfully in the  IR environment.

DRD Continuation Sheet

TITLE:  Ionizing Radiation Control Plan
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15.
DATA PREPARATION INFORMATION (CONTINUED):
The description of parts selection and test philosophy/methods shall identify methods for establishing applicability of radiation test/analyses to actual flight parts/applications for COTS (Commercial-Off-The-Shelf) components. The methods/procedures that will be used to ensure vulnerability of plastic packaging to moisture absorption, out-gassing, and thermal cycling does not compromise performance of PEMs (Plastic Encapsulated Microcircuits) in the IR environment shall be described.  The plan shall include descriptions of monitoring and maintenance procedures that will be implemented to ensure IR induced changes in performance do not exceed allowed rates during the part/system design life. Procedures that ensure changes in hardware/software/ operations are reviewed for impact on compliance with part/system IR requirements throughout the vehicle design life shall be identified. The EEE parts management program that will address component defect notifications and maintained availability of critical parts shall be described or identified by reference.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes incorporated by complete reissue.  

 DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-056
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  Natural Environment Data Book 

 7.
DESCRIPTION/USE: To define detailed natural environment parameters and resulting programmatic level 4 and below requirements to be used in design, development, and mission operations.

 8.
OPR:  ED44
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  Duplicate submissions are not required. Natural environment refers to the environment as it occurs independent of the presence of a spacecraft.  Thus, it includes both naturally occurring phenomena such as wind, atmospheric pressure, atomic oxygen, ionizing radiation, plasma, etc., and man-made factors such as orbital debris.

14.
INTERRELATIONSHIP: 

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Natural Environment Data Book shall provide definition of the space environment to be expected during mission lifetime.  This document shall also provide space environment requirements that are derived from the definition.

15.2
APPLICABLE DOCUMENTS:  


OSP-DOC-043  

 OSP Program Natural Environment Definition for Design
15.3
CONTENTS: The Natural Environment Data Book shall catalog the natural environments data to be used in subsystem and below specifications for all OSP systems. This information shall be derived by analysis from the OSP-DOC-043 environment definition document, coupled with mission, DRM, design and architecture specific information.  These analyses shall be included in the document either directly or by reference.  The scope of environments covered is defined by OSP-DOC-043.  This document shall be referenced in the subsystem and lower tier specifications and is intended as an aid in tracking and verification of natural environment requirements. The document defines the relationship between the general environment definition in OSP-DOC-043 and the specific, detailed, architecture dependent environment parameters utilized in subsystem and lower specifications.

15.4
FORMAT:  Contractor format is acceptable.  

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SE-057
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE:  Avionics Systems Functional Decomposition

 7.
DESCRIPTION/USE:  To define all external functions that can impose requirements on the avionics systems design and define all systems avionics functions, and associated architecture, down to unique testable functions.

 8.
OPR:  ED42
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  Duplicate submittals are not required.

14.
INTERRELATIONSHIP:  DRD’s 1032SE-088, OSP Program Specifications; 1032SE-070, Requirements Analysis Documentation; 1032SE-046, Instrumentation Program and Command List Specification; and 1032SE-038, Electrical Power and Energy Management Report
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Avionics Systems Functional Decomposition provides a functional baseline and architectural requirements for the avionics of the flight system.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Avionics Systems Functional Decomposition shall provide visibility of external and internal avionics functions that affect the avionics systems design.  The document shall include:


a.
Top level block diagram, showing inputs to and outputs from the avionics functions.  These shall include requirements imposed by flight operations, ground operations, element subsystems, science instruments, environmental requirements and constraints, launch vehicles, and any other elements imposing requirements on the avionics system.  These shall include:



1.
Commands and command responses.



2.
Data inputs and outputs.



3.
Power requirements.



4.
Environmental characteristics/control.


b.
Second level breakdown showing the main components of the avionics system and how the above inputs flow functionally within the system or subsystem.


c.
Third level breakdown of item 15.3b, showing each component within the main components and how they functionally flow within the avionics system.

Repeat this process until all avionics functions within the avionics system are visible and uniquely testable.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-060
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Design Reference Mission Analysis Document

 7.
DESCRIPTION/USE: To define, describe, develop, and document the details of the design reference mission profile(s), relating to objectives, flight design and analysis of these trajectories and flight plans under nominal, dispersed, and contingency conditions.  

 8.
OPR:  TD54
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Each cycle of the Mission Analysis Document will flow into subsequent analyses by other subsystem disciplines (per launch vehicle contractor standard processes). Data provided in other DRD’s may be referenced herein. The initial release of this document will address each design reference mission and demonstrate how mission objectives will be satisfied.  The second release shall contain refinements to the design and updated analysis necessary for the design reference missions validation. The following documents may be used as reference documents:  Atlas-V documents flight design analyses in Performance Status Reports and Delta-IV in the Preliminary/Final Mission Analysis Reports; OSP-PLAN-022, OSP Human Rating Plan; MSFC-REQT-3360, OSP Level II System Requirements Document; ISS to OSP Interface Requirements Document, OSP-DOC-021, OSP System Operations Concept Document, Baseline Design Reference Mission Document, Groundrules and Constraints.

14.
INTERRELATIONSHIP: DRD’s 1032SE-043, Guidance, Navigation, and Control System Design Document; 1032SE-049, Range Safety Trajectory Analysis Report; 1032SE-048, Mass Properties Report; 1032DE-025, Communications and Tracking Analyses and Measurements Documentation; 1032HE-001, Human Engineering Plan; and 1032OP-060, Standard Flight Design Documents and Products
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: This document provides a general description of the mission sufficient to establish reference trajectories, constraint margins and mission objectives.  It includes a top level description of the systems, operations, flight planning, and mission flight software input categories.  Analysis is included showing how this design is robust to dispersed and contingency conditions, thus validating the overall system integrity.  This product reflects use of Human Engineering Principles and practices where appropriate.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The document shall contain sufficient information to independently validate the mission analysis process and demonstrate the mission objectives were achieved within the expected operational envelope of the spacecraft and the launch vehicle.  The following example list is characteristic, but not all-inclusive, of the data required:


a.
Introduction - Scope, purpose, background, and design reference mission summaries.  These are defined by the government in the OSP-PLAN-019 Design Reference Missions, but are included here for completeness.

DRD Continuation Sheet

TITLE:
Design Reference Mission Analysis Document
DRD NO.: 1032SE-060
DATA TYPE: 2
PAGE:  2/3

15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
System description - General narrative description of major systems/subsystems, system operation, and system interactions as pertaining to the mission(s).



1.
Definition of functional interfaces between the OSP, ISS, and ELV that impact the flight mechanics success of the mission.


c.
Flight operations description:



1.
Groundrules and Requirements - Constraints that dictate operational plans, including thermal, structural, flight envelope, and launch and landing site constraints (including weather and winds).



2.
Nominal and alternate missions - Description of nominal and alternate (if any) mission objectives.  This includes residual capability after contingencies.  





3.
Mission/flight phases - Description of mission phases e.g., pre-launch, ascent, on-orbit, orbit transfer, descent, and flight phases e.g., powered, coast, atmospheric, rendezvous, proximity operations, de-orbit, re-entry, landing.



4.
Contingency analysis - Develop a credible list of possible or most likely contingences and/or failures and give a description of planned course of action to recover from (or survive) each one.  Describe the success criteria.  Describe the process of detecting the contingencies and informing the escape systems in cases where abort or escape is necessary. 


d.
Launch window analysis - Definition of launch window(s) and rationale for selection(s).  Define the acceptable orbit plane window, phase window, lighting, etc.  Include analysis showing the required window is met.


e.
Sequence of events timeline - Details of major events and mission phases (ground, flight, trajectory).  


f.
Flight data products.  The data products required for a mission design are quite extensive and will evolve as spacecraft software, ground simulators and ground displays are defined.  The final list of flight data products will be part of the Flight Design Document Delivery (DRD 1032OP-060).  Typical mission analysis data products may include, but are not limited to, the following:


1.
Trajectory profile – A set of reference system definitions (e.g., ECI of J2000.0, ECEF, etc.) and a complete list of variables (position, velocity, acceleration in Cartesian, Spherical Polar or Orbital Elements with respect to the defined reference system(s) sufficient to define the trajectory and provide a reference trajectory for the mission at a suitable time step.  Provide other auxiliary variables as appropriate for mission planning and mission analyses such as the beta-angle, shadow entry-exit times, dynamic pressure, Mach number, altitude, range to ISS, etc.)


2. 
Mass properties – A tabular accounting of the spacecraft component dry weights along   with propellants and other consumables.  This accounting shall also detail the consumption and staging weights along a flight profile. This accounting shall include the center of gravity position in BODY system coordinates for each component of dry weight, propellant and other consumables.


3.
Attitude profile – A set of reference attitude definitions for the OSP (e.g., Euler angles or quaternion between the Body System and the chosen external reference system) and a profile of the mission attitude corresponding to the trajectory defined above at the same time steps.  Provide typical attitude data (alpha, beta, bank, heading).  The attitude throughout the mission should be appropriate for accomplishing the defined mission tasks and be correlated to these events with an attitude timeline. 


4.
Ground track summary - Provide a set of ground tracks for the mission.


5.
Tracking and communication summaries - Description of tracking and communication capabilities with acquisition, and loss times for a chosen tracking system(s) such as TDRSS or a set of ground sites and the on-off times throughout the mission for this system.

DRD Continuation Sheet

TITLE:
Design Reference Mission Analysis Document
DRD NO.: 1032SE-060
DATA TYPE: 2
PAGE:  3/3

15.
DATA PREPARATION INFORMATION (CONTINUED):

g.
Trajectory simulation description:



1.
Simulation model - Describe the fidelity and function of the simulation model, simulation type (degrees-of-freedom), integration, and integration method.



2.
Environment models - Gravity, atmosphere, earth ellipsoid, etc.



3.
Design strategies - Describe the optimization and/or targeting techniques and trajectory constraints (equality/inequality) used in trajectory design.



4.
The same series of powered flight trajectories from the launch service provider that the OSP developer uses for analysis.



5.
Math models used in simulation for propulsion, aerodynamics, mass properties, environment, etc.



h.
Results of simulations and analysis that demonstrate system will succeed in the presence of dispersions, failure scenarios, and contingencies.  Include timelines for detection of contingency situations and subsequent actions.


i. 
Rendezvous analysis.



1.
Launch opportunities, plane and phase window analysis.



2.
Timelines.



3.
Rendezvous reference mission, trajectory sequence of event.



4.
Analysis of differences in rendezvous scenarios.



5.
Maneuver table.


j.
De-orbit opportunity analysis.


1.
De-orbit opportunities for the various landing sites


2.
De-orbit burn maneuvers for various landing opportunities


k.
Mission data load and flight software description:



1.
Groundrules and requirements - Description and influence on design.



2.
Flight software sequencing - List of events in the mission sequencing table required for flight computer execution of a particular task(s) throughout the mission.



3.
System and subsystem – including spacecraft control, guidance, navigation, thermal, communication, command processing, and computer management.  



4.
Contingency load - Description of any contingency flight software data loads and implementation.



5.
Mission data load design process - Description of the process used to design a mission data load, tools used, and how the data load is verified.  

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.: 1032SE-061
3.
DATA TYPE:  1
4.
DATE REVISED:  
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6.
TITLE:  OSP to Mission Control Center Interface Control Document (ICD)

7.
DESCRIPTION/USE:  To provide definition and control of interfaces between the Mission Control Center facility and systems and the OSP spacecraft.  

8.
OPR: OSP/JSC 
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
13.
REMARKS:  

14.
INTERRELATIONSHIP:  
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The OSP to Mission Control Center Interface Control Document (ICD) will define the software, data, and functional interfaces between the OSP spacecraft and the Mission Control Center.  The ICD identifies functional interfaces that affect the design or operation of co-functioning equipment and software.  The ICD is control documents for:


a.
Establishing, maintaining, and controlling compatibility of interfaces.


b.
Communicating design decisions across the interfaces. 

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The OSP to Mission Control Center Interface Control Document (ICD) shall contain the following, as applicable:


a.
Purpose and function of the interface.


b.
Total system information flow across the interface.


c.
Data formats and data handling conventions.


d.
Identification of applicable standards.


e.
Interface constraints.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-063
 3.
DATA TYPE: 1/3
4.
DATE REVISED:  
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 6.
TITLE: Sustaining Engineering Plan and Reports

 7.
DESCRIPTION/USE: To provide a detailed approach for the sustaining engineering of the OSP system. Also provides periodic project progress reports.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Plan is Type 1 and Reports are Type 3.

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The plan describes the sustaining engineering approach for the OSP system. The progress reports provide status of sustaining engineering activities.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Sustaining Engineering Plan and Reports shall define the approach to perform sustaining engineering of the hardware and software for the ISS adapter(s), operational Crew Rescue Vehicle, operational Crew Transfer vehicle and associated engineering development units and flight test units; Ground Processing Systems, and Support Equipment; Mission Operations Systems and Support Equipment; Training Systems and Support Equipment; Flight Test Facilities, Systems, and Support Systems. The plan shall describe the Program Management, Program Integration, Systems Engineering and Integration, Safety & Mission Assurance, and Integrated Logistics Support functions. This plan shall detail the approach to perform sustaining engineering of contractor-responsible facilities. The plan shall address the sustaining engineering approach for cost, schedule, and technical change initiation, definition, and implementation. The plan shall contain a list of Data Requirements (DR’s) that the contractor proposes to maintain in the sustaining engineering phase and any proposed changes to those Data Requirements (DR’s). The plan shall propose changes to procedures/processes implemented for DDT&E. Finally, the plan shall provide the approach for disposal of OSP assets at the end of the program. A detailed list of items and recommended methods of disposal shall be provided.


Monthly project progress reports track the estimated vs. actual worker resources and costs (workers and materials) to implement each sustaining engineering change to OSP systems.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft 
2.
DRD NO.:  1032SE-065
 3.
DATA TYPE:  3
4.
DATE REVISED: 
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 6.
TITLE: System Integrated Performance Analysis

 7.
DESCRIPTION/USE:  To verify the integrated performance of all OSP System elements in the relevant environments.   Where other documents cover the details of analysis referenced here, the details will remain in those documents, which will be referenced by this document.  This document serves as the integration location of the various discipline analyses.

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix  

13.
REMARKS:  Duplicate submissions are not required. Any significant operational or design revision will necessitate a revised submittal. Information provided in other DRD’s is anticipated to be used in the preparation of data items in response to this DRD.  This information may be included by reference in this data item. The following documents may be used as reference documents:


SPP-6105
NASA Systems Engineering Handbook (June 1995)


OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP)  Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document

OSP-PLAN-019
Orbital Space Plane Design Reference Missions

MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design


OSP-DOC-021
Orbital Space Plane (OSP) System Operations Concept Document
14.
INTERRELATIONSHIP:  Spacecraft, ELV, & ISS Integrated Performance Analysis DRD’s, 1032SE-043, Guidance, Navigation, and Control System Design Document; 1032SE-049, Range Safety Trajectory Analysis Report; 1032SE-060, Design Reference Mission Analysis Document, 1032SE-051, Mass Properties Control Plan; 1032SE-048, Mass Properties Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The integrated analysis will serve as a tool for determining that the OSP Spacecraft will meet its performance requirements. The analysis will encompass all aspects of the OSP Spacecraft and ELV performance as an integrated system as well as the OSP and the ISS as an integrated system. All phases of OSP flight are included, and analysis shall include nominal, dispersed, and contingency conditions.  

15.2
APPLICABLE DOCUMENTS:  None

DRD Continuation Sheet

TITLE:  System Integrated Performance Analysis
DRD NO.:  1032SE-065
DATA TYPE:  3
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The System Integrated Performance Analysis shall contain sufficient information to independently demonstrate the mission objectives will be achieved within the expected operational envelope of the spacecraft and the launch vehicle.  The following shall be furnished for all flight phases, as applicable.  For ascent, the analysis shall include the integrated ELV-OSP system.  For rendezvous, the analysis shall include the integrated ISS-OSP system.  The analyses apply regardless of the duration that OSP is mated to ISS.


a.
For all flight phases, detailed analysis of the integrated performance:



1.
Structural analysis of the integrated system including abort scenarios, thermo structural, aerodynamic and aero elastic effects.



2.
Guidance and Control analysis of the integrated system including stability margins.



3.
Trajectory analysis including range safety, abort and escape events and stage impact points.



4.
Aerodynamic and aerothermal analysis.



5.
Communications coverage analysis.



6.
EMI/EMC analysis.



7.
Thermal Protection System integrity.



8.
Human factors assessment of all OSP crew operations including abort and escape scenarios including crew time and habitability assessment per NASA-STD-3000 and the OSP SRD.



9.
Spacecraft margins as required by the OSP margin management plan



10.
Internal volume allocation of the OSP cabin.



11.
Consumable analysis including OSP spacecraft systems, food and drinking water.



12.
Flammability, toxic off gassing and materials compatibility analysis.



13.
Integrated configuration analysis to ensure proper clearances are maintained and for integrated configuration definition.



12.
Consumables analysis summary:




(a)
Power consumption summary – Describe the electrical power consumable usage (battery capacity or fuel cell reactant use) and margins for the mission. Include recharge/renewal as applicable. Develop a power usage profile detailing the electrical draw from the various electrical subsystems.




(b)
Propellant budget - Description, allocation, and justification.




(c)
ELCSS budget and summary - Define cooling and life support consumable usage and margins.





b.
In addition, the ascent flight phase, detailed analysis of the integrated performance of the OSP Spacecraft and the ELV in the relevant design environments. 


1.
Integrated performance analysis will include, but is not limited to:


a.
Launch vehicle performance including dispersions and uncertainties in injected mass, altitude and inclination.


b.
Day-of-launch weather constraints.


c.
Structural analysis of the integrated stack for ground wind loading including the effects of vortex shedding.


d.
Interface analysis of the ELV/OSP for command, data and power systems.


e.
Environmental Control analysis of the mated configuration for white room open hatch compatibility.


f.
Mitigation of lightning.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

g.
Mass properties analysis of the OSP/ELV configuration throughout all ascent phases including abort and escape scenarios.


h.
Abort gap analysis including accelerations induced to the crew and spacecraft, heating and impact point predictions.


i.
Crew Escape system performance including separation dynamics of the OSP/ELV system, ELV blast model and validation that activation of the crew escape system does not cause the inadvertent destruction of the booster.


c.
A report that provides the detailed analysis of the integrated performance of the OSP Spacecraft and the ISS in the relevant design environments. Most of these analyses will require close cooperation of the OSP Spacecraft contractor with the ISS Program including submission of various OSP mathematical models, configuration data or analytical data.


1.
Integrated structural analysis of the mated configuration for ISS-induced interface loads.


2.
Dynamic analysis of the OSP/ISS configuration to OSP-induced mating forces.


3.
Loads analysis of the ISS configuration to OSP-induced plume loads.


4.
Thermal analysis of the mated configuration for OSP-induced plume heating.


5.
Contamination analysis of ISS during proximity operations and the mated configuration.


6.
EMI/EMC analysis.


7.
Integrated thermal analysis of the OSP/ISS mated configuration considering all scenarios involving the ISS that are included in the SRD.


8.
OSP power analysis for the mated configuration to identify average and peak power requirements. 


9.
Integrated Environmental Control analysis for the OSP to ISS mated configuration volume (including OSP cabin, adapter and Node 3) for all scenarios involving ISS included in the SRD.


10.
Micrometeoroid and Orbital Debris impact / penetration analysis.


11.
Communications coverage analysis.


12.
Radiation assessment for crew health and human performance.


13.
OSP/ISS performance when subjected to the environments defined in the NEDD.


14.
Thermal Protection System integrity verification during ISS/OSP mated operations.


15.
Human factors assessment for all OSP crew operations including crew time estimation and habitability assessments.


16.
Mass properties of the OSP/ISS configuration.


17.
Guidance, navigation and control analysis including performance within the approach and departure corridor, escape from a tumbling ISS and escape from an ISS with no services.


18.
SSRMS capture and berthing performance of berthed system elements.


19.
OSP mating mechanism capture and mating performance.


20.
Lighting analysis for all proximity operations, berthing and docking maneuvers.


21.
ISS integrated power balance and heat rejection capability for any OSP-induced appendage constraints.


22.
Internal volume allocation of the OSP cabin.


23.
Consumable analysis including OSP spacecraft systems, food and drinking water.


24.
Flammability, toxic off gassing and materials compatibility analysis.


25.
Microgravity analysis of the OSP/ISS mated configuration for OSP-induced disturbances.


26.
Integrated configuration analyses for clearances assessments and configuration definition.


27.
Spacecraft margins as required by the OSP margin management plan.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT:  Contractor format is acceptable.  Alternate formats may be acceptable upon negotiations.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft 
2.
DRD NO.:  1032SE-066
 3.
DATA TYPE:  3
4.
DATE REVISED:  
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 6.
TITLE: Integrated Spacecraft Performance Analysis

 7.
DESCRIPTION/USE:  To verify the integrated system performance of the OSP spacecraft through analysis of the spacecraft subsystems in the relevant design environments. 

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

13.
REMARKS:  Information provided in other DRD’s is anticipated to be used in the preparation of data items in response to this DRD.  This information may be included by reference in this data item.  The following documents may be used as reference documents:


SPP-6105
NASA Systems Engineering Handbook (June 1995)


OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document

OSP-PLAN-019
Orbital Space Plane Design Reference Missions

MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design


(check #)

OSP-DOC-021
Orbital Space Plane (OSP) System Operations Concept Document
14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Integrated Spacecraft Performance Analysis will serve as a integration and analysis tool for determining that the OSP Spacecraft will meet its performance requirements. 

15.2
APPLICABLE DOCUMENTS:  None

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS:  The Integrated Spacecraft Performance Analysis report shall provide the following products:

a.
The detailed analysis of the integrated performance of the OSP Spacecraft in the relevant design environments. 



1.
Integrated performance analysis will include, but is not limited to:




(a)
Thermal analysis of the spacecraft including components and habitable volume to ensure adequate heat rejection capability and passive thermal control.




(b)
Power analysis to identify peak and average power for all scenarios.




(c)
Mass properties analysis for the spacecraft throughout all mission phases.




(c)
Aerodynamic and aerothermal analysis.




(d)
Micrometeoroid and orbital debris impact/penetration analysis.




(e)
Communications coverage analysis.




(f)
Propulsion system analysis including propellant margins and on-orbit maneuverability.




(g)
Guidance, navigation and control analysis.




(h)
Thermal analysis for safing upon landing.




(i)
Delta-v budget for OSP during free-flight periods.




(j)
Deceleration/ landing system performance.




(k)
EMI/EMC analysis.




(l)
Descent trajectory analysis including any orbital phasing to increase landing cross-range, heating, aerodynamic loads, stability, accelerations and safe disposal of expendable elements.




(m)
Attitude determination and navigation state accuracy analysis.




(n)
Radiation assessment for crew health and spacecraft performance.




(o)
OSP performance assessment when subjected to environments.




(p)
Thermal Protection System integrity.




(q)
Human factors assessment for all OSP crew operations including crew time estimation and habitability assessments.




(r)
Crew escape system performance.




(s)
OSP computer resource estimation.




(t)
Internal volume allocation of the OSP cabin.




(u)
Consumable analysis including OSP spacecraft systems, food and drinking water. 




(v)
Flammability, toxic off gassing and materials compatibility analysis.




(w)
Spacecraft margins as required by the OSP margin management plan.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
 DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Requirements Analysis Documentation

 7.
DESCRIPTION/USE: To identify an appropriate set of resources to satisfy a system need, and the requirements for those resources that provide a sound basis for their design or selection.

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The following documents may be used as reference documents:


LSP-OSPDEV-0001
OSP Spacecraft to Expendable Launch Vehicle (ELV) Interface Definition Document (IDD)


OSP-PLAN-019
Orbital Space Plane Design Reference Missions

OSP-DOC-021
Orbital Space Plane (OSP) System Operations Concept Document


SPP-6105
NASA Systems Engineering Handbook (June 1995)


IEEE Std 1220-1994
Institute of Electrical Engineers (IEEE) Trial-Use Standard for Application of the Systems Engineering Process

EIA 632
Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System

NPG 7120.5A
NASA Procedures and Guidelines, “NASA Program and Project Management Processes and Requirements (April 1998)


MPG 7120.1A
Program and Project Planning (March 6, 2000)

14.
INTERRELATIONSHIP:  DRD 1032SE-088, OSP Program Specifications  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: In the early development phase, through completion of preliminary design work, the System Requirements Analysis (SRA) activity focuses on identification of the technical requirements for the system elements that define what the elements must do and how well they must do it. During the detail design phase the SRA activity emphasis switches to identification of requirements for the acceptance of the physical product elements by NASA’s OSP program and logistics requirements.

15.2
APPLICABLE DOCUMENTS

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan, Volume I



SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document



OSP-PLAN-023
OSP Program System Verification Plan (SVP)



OSP-DOC-043
Orbital Space Plane (OSP) Program Natural Environment Definition for Design

DRD Continuation Sheet

TITLE: 
System Requirements Documentation
DRD NO.:  1032SE-070
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS:  The Requirements Analysis (RA) Documentation focuses on the activities of requirements analysis, functional analysis, requirements allocation, and design constraints analysis. The SRA process should be initially top down and evolutionary in nature, leading from definition at the system level, to the subsystem level, and to major components of the system. Specific areas to be address are:


a.
Mission & Operational Analysis.


b.
Functional Analysis and Allocation.



1.
Functional Flow Block Diagrams.



2.
Requirements Allocation Sheets.



3.
Mission Timeline.


c.
Requirements Analysis.



1.
Performance Requirements Analysis.




(a)
Performance Requirements Allocation.




(b)
Performance Attributes.




(c)
Specialty Engineering Requirements Analysis (Maintainability, Reliability, Human factors and Safety, Producibility, Affordability, Supportability, etc.).


d.
Constraints Analysis.


1.
Physical (fit, form, durability, etc.).


2.
Environmental. 


3.
Interfaces (physical & functional).


4.
Operational and logistics. 


5.
Design.


6.
Cost.


7.
Schedule.


8.
Technology.


e.
Decision Support Data – Documentation of System Engineering Studies on Functional and Performance Requirements.

Provide any models, simulations, or tools required as appropriate that was used to perform the analysis.
15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-071
 3.
DATA TYPE: 3
4.
DATE REVISED:  



5.
PAGE:  1/3

 6.
TITLE: OSP Crew Compartment Configuration Drawing

 7.
DESCRIPTION/USE: To describe the OSP crew compartment launch configuration for each flight to ensure placement of all crew equipment, consumables, stowage and personal items.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13. REMARKS: Copies of ASME Y14-100-2000*, Engineering Drawings Practicesand ASME Y14.34*, Associated List may be obtained through the NASA Technical Standards website (Click “Public Access;” on Document Library Search page set “Document filter:” to “All”).

Note: *Drawings that previously referenced and governed by DOD-STD-100C and MIL-D-1000B have been retired and ASME Y14.100-2000 and ASME Y14.34 are the equivalent documents.


NASA-STD-3000 

Man Systems Integration Standards (MSIS)

JSC 26882 

Space Flight Health Requirements Document

14.
INTERRELATIONSHIP: DRD’s 1032HE-001, Human Engineering Plan; 1032DE-047, Crew Systems Management Plan; 1032CM-016, Product Definition Data and Associated Lists

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Crew Compartment Configuration Drawing shall define the crew compartment flight configuration. Engineering drawings/computer data sets disclose (directly or by reference), by means of graphics or textual presentation, or combinations of both, the physical and functional requirements of the crew compartment flight configuration.  The CCCD shall also describe arrangements, locations, and installations of all Flight Crew Equipment, payloads, pre-packed passive and active cargo delivered to the OSP, and other hardware to be flown in the crew compartment.

15.2
APPLICABLE DOCUMENTS:
ASME Y14-100-2000*

Engineering Drawings Practices 
ASME Y14.34*


Associated List 

Engineering definition shall be developed with the intent of emerging standards for 3D modeling (e.g. ASME 14.41draft). The emerging standards are expected to represent the 3D CAD model equivalent to the ASME Y14-100-2000, Engineering Drawings Practices and ASME Y14.34, Associated List 
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The OSP Crew Compartment Configuration Drawing shall include the following:  

a.
Part I - Product drawings and associated lists shall meet the requirements of NSTS 07700 Volume 4—Book 1 Configuration Management Requirements and shall conform to the requirements of ASME Y14-100-2000, Engineering Drawings Practices and ASME Y14.34, Associated List.  CAD Models of components and assemblies shall be provided to define the details necessary for the manufacture, test, inspection, operations and logistic support of the system.  This definition shall:



1.
Provide the engineering data for logistics support products.



2.
Location of spare parts and replacements items



3.
Spares/replacements vendor and alternate.



4.
Document directly or by reference the following:

(a) 
Dimensional and tolerance data.


(b) 
Tolerance input and output characteristics.


(c) 
Diagrams.


(d)
Mechanical and electrical connections.


(e)
Physical characteristics.


(f) 
Hardware marking requirements.


(g)
Requirements for reliability, maintainability, environmental conditions, shock, and vibration testing and other operational or functional tests.

15.4
FORMAT: Format of CCC drawings shall be in accordance with ASME Y14-100-2000*, Engineering Drawings Practices.  Alternate formats may be acceptable upon negotiations.
15.5
MAINTENANCE: All drawings produced under this DRD shall be maintained current.  Changes to and/or updating of drawings shall be in accordance with the Contractor’s approved drawing system.  Any changes to engineering drawings under Government Class I change control shall be submitted by engineering change proposal (ECP) and must include the changes to the system functional schematics and interconnect diagrams, if applicable.











14. 
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 6.
TITLE:  System Connectivity Diagrams and End-to-End Functional Schematics

 7.
DESCRIPTION/USE:  To provide connectivity and end-to-end functional definition of systems for analysis and troubleshooting during design and operation.

 8.
OPR:  ED42
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP: DRD’s 1032SE-039, Electrical System Analyses Report; and 1032SE-046, Instrumentation Program and Command List Specification
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  These diagrams and schematics include end-to-end paths and signal identification for command and control, power distribution and monitoring, temperature control, environmental control, etc., in sufficient detail to define functions and architecture of the integrated system.

15.2
APPLICABLE DOCUMENTS

MIL-STD-100
Engineering Drawings Practices 

15.3
CONTENTS:


a.
System Connectivity Diagrams - Diagrams shall be prepared to graphically depict the integrated connectivity of services such as electrical power, command and data flow, thermal and environmental, and fluids structured in a logical manner to show relationships of functional assemblies/enclosures/equipment.


b.
End-to-End Functional Schematics - Schematics shall be prepared to depict integrated end-to-end functional configuration of all signals (control and monitor), and power and energy paths within a system.  Schematics shall be structured in a logical manner that will show the complete functional performance and relationship of the system and subsystems and the primary element interfaces to the plug/pin or connector level.  End-to-End Schematics shall reference internal component/box design drawing for distribution or configuration details and shall identify various power sources, switch elements, controls, indicators, valves, motors, relays, sensors, effectors, wires pipes, etc. by symbol and reference designator number.  Sensor and effector input/output channels and components shall be identified by the name and identification number as defined in the Instrumentation Program and Command List Specification.  Logic functions performed by data management system shall also be depicted.

15.4
FORMAT:  Format of product drawings shall be in accordance with MIL-STD-100. 

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.5
MAINTENANCE:  All drawings produced under this DRD shall be maintained current.  Changes to and/or updating of drawings shall be in accordance with the Contractor’s approved drawing system.  Any changes to engineering drawings under Government Class I change control shall be submitted by engineering change proposal (ECP) and must include the changes to the system functional schematics and interconnect diagrams, if applicable.
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 6.
TITLE: NASA OSP Program Approved Cable/Wire Design and Control Requirements Document for Electromagnetic Compatibility (EMC)

 7.
DESCRIPTION/USE: To establish wiring and cabling requirements for electromagnetic compatibility in accordance with the Contractor provided OSP Electromagnetic Effects System Control Plan.

8.
OPR:  OSP/JSC
9. DM:  OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Requirements may be derived from existing NASA documents, or may be derived from another NASA approved alternative source. Requirements are to be updated as necessary to maintain an acceptable level of protection as the design matures. The following documents may be used as reference documents: 

14.
INTERRELATIONSHIP: DRD’s 1032SE-075, Electromagnetic Effects Design Analysis Report; 1032SE‑084, OSP Lightning Protection Plan; 1032SE-076, Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment Intended for Use by the OSP Program; 1032SE-041, Electromagnetic Effects System Control Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The NASA OSP Program Approved Cable/Wire Design and Control Requirements Document for Electromagnetic Compatibility (EMC) shall provide uniform specifications and methodologies for cabling and wiring requirements to ensure the electromagnetic compatibility of subsystems, equipment, and the overall OSP spacecraft as a system. These requirements minimize the effects of electric and magnetic field coupling between the wiring and circuits associated with the wiring.

15.2
APPLICABLE DOCUMENTS: 


ML0303-0014

Electrical Wire Harnesses and Coaxial Cables, Installation Requirements for 
15.3
CONTENTS: The NASA OSP Program Approved Cable/Wire Design and Control Requirements Document for Electromagnetic Compatibility (EMC) document shall provide detailed information regarding cable and wire design characteristics necessary to ensure electromagnetic compatibility, and shall address as a minimum the following:


a.
Circuit Classification.


1.
Operating Frequency and/or Rise and Fall Times.


2.
Loop and/or Circuit Impedance.


3.
Loop and/or Circuit Voltage and Current.


4.
Loop and/or Circuit Susceptibility.


5.
Signal and Wire Type.


6. 
The contractor shall provide a installation specification equal to or better than ML0303-0014, Electrical Wire Harnesses and Coaxial Cables, Installation Requirements for.

DRD Continuation Sheet

TITLE: NASA OSP Program Approved Cable/Wire Design and 
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Control Requirements Document for Electromagnetic


Compatibility (EMC)

DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
Classification and Wiring Procedure.


c.
Determination of Interface Wiring Requirements.


d.
Signal and Wire Types.


e.
Shield Termination.


f.
Implementation of Signal/Circuit Type Coding.


g.
Implementation of Harness Installation.


1.
Physical Separation Requirements.


2.
Shield Termination.


3.
Breakouts.


4.
Pyrotechnic Devices.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Electromagnetic Effects Design Analysis Report

 7.
DESCRIPTION/USE:  To provide data that ensure the electromagnetic compatibility of equipment and the overall system.

 8.
OPR: ED44/ JSC
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  Informal technical memoranda using the contractor's internal format shall be provided periodically to report significant analytical findings and inform OSP Program of analytical developments.

14.
INTERRELATIONSHIP: DRD’s 1032SE-041, Electromagnetic Effects System Control Plan; 1032SE‑084, OSP Lightning Protection Plan, 1032SE-076, Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment Intended for Use by the OSP Program; and 1032SE-077, Electrostatic Discharge (ESD) Control Plan
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Electromagnetic Effects (EME) Design Analysis Report describes the design, analyses, tests and results of efforts to ensure individual equipment meets the EME requirements and the entire system is compatible.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Electromagnetic Effects (EME) Design Analysis Report shall describe the approach taken to ensure EME requirements are met in accordance with Electromagnetic Effects System Control Plan (DRD 1032SE-EMP) and the results of that effort.  The report shall include the following items (where applicable) for a system, subsystem, or individual equipment:


a.
Electrical bonding.


b.
Circuit grounding and isolation.


c.
Cable design and routing.


d.
Connector separation and shield termination.


e.
Frequency management.


f.
Emission and susceptibility control.


g.
Critical circuit identification.


h.
Lightning protection.


i.
Electrostatic discharge protection.


j.
Analyses results.


k.
Test results.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE: Mil-Std-461E (Tailored Version): Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment Intended for Use by the OSP Program

 7.
DESCRIPTION/USE: A contractor tailored version of Mil-Std-461E, defining allowable electromagnetic interference limits for OSP subsystems and equipment, and the test methods used to demonstrate compliance to those limits

 8.
OPR:  OSP/JSC
9. DM:  OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Requirements are to be updated as necessary to maintain an acceptable level of protection as the design matures.  The following document may be used as a reference document:


Mil-STD-461E

14.
INTERRELATIONSHIP: DRD’s 1032SE-041, Electromagnetic Effects System Control Plan; and 1032SE-075, Electromagnetic Effects Design Analysis Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: This document establishes interface and associated verification requirements for the control of electromagnetic interference (emissions and susceptibility) characteristics of electrical, electronic, and electromechanical equipment and subsystems designed or procured for use by the OSP Program. Such equipment and subsystems may be used independently or as an integral part of other subsystems or systems. This document is directly applicable to items such as electronic enclosures no larger than a standard equipment rack, electrical interconnections composed of discrete wiring harness between enclosures, and electrical power input derived from primary power sources.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: This contractor tailored version of Mil-Std-461E shall describe the interface and associated verification requirements for the control of electromagnetic interference (emissions and susceptibility) characteristics of electrical, electronic, and electromechanical equipment and subsystems designed or procured for use by the OSP Program. The following sections of Mil-Std-461E shall be addressed, as a minimum:


a.
Scope.


b.
Applicable Documents.


c.
Definitions.


d.
General Requirements.


e.
Detailed Requirements.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE: Electrostatic Discharge (ESD) Control Plan

7. DESCRIPTION/USE: To establish methods and procedures to be implemented for system, subsystem, and component protection from the deleterious effects of ESD

 8.
OPR: OSP/JSC 
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:


ANSI/ESD S20.20-1999
ESD Association Standard for the Development of an Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts, Assemblies and Equipment (Excluding Electrically Initiated Explosive Devices)


ESD TR20.20-2000
ESD Association Technical Report for the Development of an Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts, Assemblies and Equipment Handbook 

14.
INTERRELATIONSHIP: DRD’s 1032SE-041, Electromagnetic Effects System Control Plan; and 1032SE-075, Electromagnetic Effects Design Analysis Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Electrostatic Discharge Control Plan defines the tasks, activities and procedures necessary to protect OSP Program ESD sensitive items at or above the ESD sensitivity levels defined for the OSP Program. The Plan outlines strategies for meeting administrative and technical requirements, and should include information about organizational responsibilities, methods for measuring ESD control effectiveness, and the approach to be used for utilization of Program data and documentation. The Plan should address training, compliance verification, facility grounding & bonding, personnel grounding, protected areas, packaging, marking, and handling.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS: The Electrostatic Discharge Control Plan establish methods and procedures to be implemented for system, subsystem, and component protection from the deleterious effects of ESD, and shall address the following areas as a minimum:


a.
Administrative Requirements



1.
ESD Control Program Plan




(a)
Scope




(b)
Tasks, Activities and Procedures Necessary for Protection of ESD Sensitive Items




(c)
Organizational Responsibilities




(d)
Methods Used to Determine ESD Sensitivity assessment



2.
Employee Training




(a)
Initial Training




(b)
Recurrent Training




(c)
Procedures for Recording Training

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):


3.
Compliance Verification Plan




(a)
Identifies Requirements to be verified




(b)
Frequency of Verification


b.
Technical Requirements 



1.
Grounding/Bonding Systems



2.
Personnel Grounding 



3.
Protected Areas



4.
Packaging



5.
Marking



6.
Equipment



7.
Handling Procedures

The OSP ESD Control Plan may form a part of the Electromagnetic Effects System Control Plan if the contractor so desires provided that the content of this DRD is addressed.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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6.
TITLE: Interface Control Plan
7.
DESCRIPTION/USE: To establish a clear definition of interfaces and the control of those interfaces.

 8.
OPR: UP40
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 
12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13.
REMARKS: The following documents may be used as reference documents:

MIL-STD-499B SP-6102

NASA Systems Engineering Handbook

SSP 30459E

SSP 30459H

USAF ICP 208



SSP 41174


 ISS ICWG Operating Procedures
14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Interface Control Plan addresses the definition and control of the external and internal interfaces for the OSP. 
15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: The Interface Control Plan shall document the process, standards, organizational roles, and organizational responsibilities associated with the definition of the internal and external interfaces.  The plan shall document the interface control management concept, change management, required documentation, procedures, and reporting.  The interface control plan shall document both hardware and software interface control.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE: Integrated Health Management (IHM) Design Analysis and Report

 7.
DESCRIPTION/USE: To provide an extensive analysis of the IHM system design. The entire IHM system design will be considered, including on-board/in-flight and off-board/ground-based HM elements.

 8.
OPR:  OSP/ARC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as Reference Documents:


MIL-STD-756

Reliability Model and Predictions

MIL-HDBK-2165

Testability Handbook for Systems and Equipment

MIL-HDBK-470A
Designing and Developing Maintainable Products and Services

OSP-PLAN-022

OSP Human Rating Plan
MSFC-REQT-3360
OSP Level II System Requirements Document, ISS to OSP Interface Requirements Document
SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document
LSP-OSPDEV-001
Orbital Space Plane (OSP) to Expendable Launch Vehicle (ELV) Interface Definition Document
14.
INTERRELATIONSHIP: DRD’s 1032SE-021, Interface Control Documents; 1032MA-023, Life Cycle Cost Estimates; 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics; 1032SE-040, Data Handling and Software Systems Analysis Report; 1032SE-038, Electrical Power and Energy Management Report; 1032SW-013, Interface Design Description; 1032SW-016, Interface Requirements Specification; 1032SE-086, System and Segment Design Definition Document; 1032SW-015, Software Requirements Specification; 1032SW-011, Software Design Description; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Integrated Health Management (IHM) Design Analysis and Report shall provide a complete design analysis of the IHM system, including on-board and ground-based elements.  This shall include a functional decomposition of the IHM system to define the external functions that can impose requirements on the IHM system design and define the entire functional architecture of the IHM system down to unique testable functions.

15.2
APPLICABLE DOCUMENTS:  None
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Integrated Health Management (IHM) Design Analysis and Report shall provide a complete and detailed analysis and report of the IHM system design.  The IHM Design Analysis shall provide visibility into the external and internal health management functions that shall affect the IHM system level design. All tools used in the design analysis shall be specified.  COTS tools are preferable.  If proprietary software tools different than those used for DRD’s 1032SE-080, Integrated Health Management (IHM) Development Plan and 1032SE-081, Integrated Health Management (IHM) Analysis and Report are used, functional copies of these tools shall be provided.  Supporting data shall be made available upon request.

The Design Analysis document shall contain, as a minimum, the following:


a.
IHM Functional Decomposition



1.
Top level block diagram, showing inputs to and outputs from the IHM functions.  These shall include requirements imposed by flight operations, ground operations, element subsystems, launch vehicles, and any other elements imposing requirements on the IHM system.  These shall include:



(a)
Decision flow and decision override functions.



(b)
Data inputs and outputs.



(c)
Power requirements.



(d)
Communication requirements.



2.
Second level breakdown showing the main components of the IHM system and how the above inputs flow functionally within the system or subsystem.



3.
Third level breakdown of item 15.3b, showing each component within the main components and how they functionally flow within the IHM system. 

Repeat the functional decomposition process until all IHM functions are visible and uniquely testable.  

b.
IHM-FMEA Traceability Analysis.


1.
Component name (check valve, transducer, electronics box, etc.).


2.
Element (spacecraft, ground, launch vehicle, etc.).


3.
Subsystem (propulsion, GNC, etc.).


4.
Failure Mode (from FMEA).


5.
Method of detecting loss of function. 


(a)
What sensors are used to determine loss of function.


(b)
What data from the sensors is used in this decision.


(c)
What algorithms are used in this decision.


(d)
What is the reliability of the instrumentation paths (sensors, signal conditioning, etc) used in this calculation?


(e)
How is loss of function annunciated (crew display, sent to ground, stored for post flight dump, not annunciated)?

6.
Method of recovering function (for example recycle, switch to backup, etc).
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
7.
Method of isolating to a specific maintenance action:


(a)
What sensors are used to isolate to a specific LRU.


(b)
What data from the sensors is used in this decision.


(c)
What algorithms are used in this decision.


(d)
What is the reliability of the instrumentation paths (sensors, signal conditioning, etc) used in this calculation?


(e)
Can the item be completely isolated a single replaceable part? If not what is the size of the ambiguity group and what are the other parts in that group?


(f)
Reliability of isolated component (how often can we expect this part to fail in this way).


(g)
How is maintenance action annunciated to maintenance crew (crew display, sent to ground, stored for post flight dump, not annunciated)?


(h)
What maintenance action is recommended for this item?

8.
Rationale for above methods.


c.  Information on the IHM system design and coverage in the form of master logic diagrams, event sequence diagrams and decision trees. 


d.
IHM system functional diagram indicating on-board and off-board portions and interfaces between OSP, ISS, ELV, and ground test systems.


e.
An architectural block diagram of the IHM system, annotated with information flow. The IHM architecture diagram describes the essential component blocks of a health management system, which shall include activities such as monitoring, diagnosis and recovery. The processing and communication functional blocks shall be delineated.  The diagram shall also indicate the nature and direction of data flow between these blocks.


f.
Summary of IHM system hardware and software requirements.


g.
Software functionality analysis mapping functions to requirements and analyzing whether the software can perform the required functions within the operating environment and time constraints.


h.
IHM system value-added analysis (cost benefits) including IHM development and maintenance costs.


i.
Results from the Analysis and Optimization process, including supporting data.

15.4
FORMAT: Contractor format is acceptable. Data in native format and/or comma delimited format.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-080
 3.
DATA TYPE: 2
4.
DATE REVISED:  



5.
PAGE:  1/3

 6.
TITLE: Integrated Health Management (IHM) Development Plan

 7.
DESCRIPTION/USE: To define the objectives and procedures for the development of a fully integrated health management system at the system and subsystem levels. This document will provide a summary of the process for allocating sensors, power, data buses, processors and data storage for the IHM system, the process of developing the health management software, the processes for test and verification of the IHM system and the processes required to maintain and evolve the IHM system throughout the life of the spacecraft.

 8.
OPR:  OSP/ARC  
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as Reference Documents: 


MIL-STD-756
Reliability Model and Predictions

MIL-HDBK-2165
Testability Handbook for Systems and Equipment

MIL-HDBK-407A
Designing and Developing Maintainable Products and Services

OSP-TBD
IVHM White Paper
14.
INTERRELATIONSHIP: DRD’s 1032VR-014, Master Verification Plan; 1032SW-002, Software Development Plan; 1032SW-012, Software Test Plan; 1032HE-003, Human Engineering Design Approach – Operator; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; DRD 1032VR-015, Verification Reports
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Integrated Health Management (IHM) Development Plan shall provide a detailed description of the plans and processes to be used in the design, development and maintenance of an IHM system.

15.2
APPLICABLE DOCUMENTS: None
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Integrated Health Management (IHM) Development Plan shall describe the analysis and optimization process to be used to allocate health management resources to the various OSP subsystems, and optimize the impact of the health management system on life-cycle costs, safety, system availability and maintenance.  It shall also describe the plans and approaches for IHM software development, testing and simulation, validation and verification, and integration with the OSP spacecraft, launch vehicle, ground systems and ISS.  All tools used in this effort shall be specified.  COTS tools are preferable.  If proprietary software tools different than those used for DRD's SE-IHMDA and SE-IHMVR are used, functional copies of these tools shall be provided.

The plan shall contain, as a minimum, the following:


a.
Analysis and Optimization Plan. 



1.
Analysis and Optimization (A&O) process description.


2.
Specification of the A&O tools to be used (FMEA, test coverage models, maintenance processes models, etc.).



3.
Documentation of assumptions that were used. 



4.
Delivery of all models and supporting data used. 



5.
Definition of IHM system evaluation metrics, e.g. fault detection coverage, fault isolation rates, false alarm rates, and classification of alarm rates for CRIT1, CRIT2 and CRIT3 failures; e.g., 1) false alarm rates – both false positive and false negative, 2) true alarm rates – true positive, and 3) true indicator rates – true negative. 


b.
Validation and Verification Approach.



1.
Validation and Verification strategy and approach specific to IHM.



2.
Descriptions of unit–level and system-level testing plans and procedures for both hardware and software portions of the IHM system.



3.
Plans for IHM software should be consistent with or specifically referred to in DRD 1032SW-STP.


c.
Knowledge capture and management plan for the development, maintenance and evolution of the IHM system, including subsystems.



1.
Defining plans on how and where the information will be stored, maintained and retrieved. 



2.
Definitions of data formats for expected pieces of information that will be used for condition-based maintenance and prognostic activities, as well as contingencies for allocation of unanticipated information that may need to be recorded and maintained in the future.


3.
Data transfer plans to address ease of data movement, e.g. specifications of formats for engineering drawings and plans to address multiple output views such as for the mission manager, subsystem engineer, and maintenance technician.


d.
Provide the strategy and approach for integrating IHM activities with the Human Engineering (HE) activities for the development of the operator and ground support personnel interfaces.   For the purposes of this document “operator” is defined as any person who would control the OSP system either on-board or remotely. 


e.
Provide detailed plans and descriptions of facilities used in the development and testing of any IHM system. This would include hardware test facilities and software simulation and testing labs. Specify the rationale for each facility and identify all hardware and software at each facility.  
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15.4
FORMAT: Contractor format is acceptable. Supporting data in native format and/or comma delimited format.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-081
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Integrated Health Management (IHM) Analysis and Report

 7.
DESCRIPTION/USE: To provide IHM specific analyses and report for both the system level and subsystem level components.  Evaluation of IHM impact for the system, as a whole needs to be explicitly and uniquely analyzed.

 8.
OPR:  OSP/ARC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032SW-022, Software Test Report; 1032RM-017, Reliability Allocation, Predictions, and Analysis Report; 1032SW-021, Software Version Description; 1032SA-014, System Safety Software Hazard Analysis; 1032SE-025, Requirements Traceability Matrix; 1032SE-070, Requirements Analysis Documentation; 1032SE-022, Interface Requirements Document; 1032SW-019, Software Test Description; 1032VR-015, Verification Reports
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Integrated Health Management (IHM) Analysis and Report shall provide a detailed report, including all supporting analyses data for the performance testing of the IHM system.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Integrated Health Management (IHM) Analysis and Report shall contain the testing results for both hardware and software performance evaluation of the IHM.   Reported results shall indicate not only the health management capabilities of the system, but also the maintainability of the IHM system. In addition, the testing shall evaluate the OSP reliability impact from the IHM system as a whole. All tools used in this effort shall be specified.  COTS tools are preferable.  If proprietary software tools different than those used for DRD’s 1032SE-080, Integrated Health Management (IHM) Development Plan, and 1032SE-079, Integrated Health Management (IHM) Design Analysis and Report, are used, functional copies of these tools shall be provided.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

This document shall contain, as a minimum, the following:


a.
Software Complexity Analysis. Complex structures in software development can lead to significant problems once released to the field or in later versions. These problems manifest themselves by lengthening development times, higher post-release support costs, and increased difficulty in future releases. While complexity cannot be avoided in large application programs, it can be managed, thereby reducing the potential number of defects that can occur. This analysis shall identify areas within the software code that have high complexity levels and these areas shall be rectified or highlighted as potential software risks. Software complexity is defined in IEEE Standard 729-1983 as: 

The degree of complication of a system or system component, determined by such factors as the number and intricacy of interfaces, the number and intricacy of conditional branches, the degree of nesting, the types of data structures, and other system characteristics.


b.   Test Coverage Analysis.  This shall include the following:



1.
Fault Detection Coverage – Given the failure outlined in the system FMEA, how many failure conditions was the IHM system able to detect. This analysis can be broken up in criticality levels of the faults and by operational modes. The analysis should also weigh the failure coverage by the probability of each failure. All assumptions and rationale shall be provided. Any simulations used to verify results shall be provided.



2.
Fault Isolation – This analysis shall provide an indication of the fault isolation capability of the IHM system. Results will indicate the size of the fault ambiguity group. Components can be defined to their LRU level. All assumptions and rationale shall be provided. Any simulations used to verify results shall be provided.



3.
Fault Alarm Rates – This analysis shall provide a breakdown of the IHM system alarm probability.  Classification of alarm rates shall include false alarm rates (both false positive and false negative) and true alarm rates (true positive, and true negative), as a 2x2 matrix below. 

	EVENT

	
	NO
	YES

	DETECTED
	NO
	True Negative

(TN)
	False Negative

(FN)

	
	YES
	False Positive

(FP)
	True Positive

(TP)


This analysis shall be performed for each CRIT 1, each CRIT 2, and each CRIT 3 alarm classification. Statistical analysis shall be conducted on alarm rates to include uncertainty of the data. All assumptions and rationale shall be provided. Any simulations used to verify results shall be provided. 
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15.
DATA PREPARATION INFORMATION (CONTINUED):

4.
Testability Analysis – This analysis shall determine the impact on the IHM system performance (Fault Detection Coverage, Fault Isolation and Fault Alarm Rates) by optimizing the sensor suite. This may involve adding sensor, removing sensor or simply re-locating the existing sensors to provide an improved performance of the IHM system. This analysis shall include the risks involved in altering the sensor suite. All assumptions and rationale shall be provided. Any simulations used to verify results shall be provided.

This Test Coverage Analysis shall also include any additional IHM performance metrics defined in 1032SE-080, Integrated Health Management (IHM) Development Plan. This shall include references to all test plans and test reports as defined in 1032SW-012, Software Test Plan, and 1032SW-022, Software Test Report, respectively.  


c.
IHM system reliability estimates. This shall include the impact of the IHM software and hardware on the overall OSP spacecraft reliability.


d.
Documentation and all data from IHM software testing, software and hardware (Hardware in the Loop, HIL) testing.  This shall also include detailed descriptions of the test setups and, testing and simulation facilities.

 
e.
Identification and documentation of any other strong positive or negative implications of the IHM system.

 
f.
References to the results from IHM specific system and subsystem requirements traceability analysis. This analysis shall be specified/included in DRD 1032SE-070, Requirements Analysis Documentation and 1032SE-025, Requirements Traceability Matrix.

15.4
FORMAT: Contractor format is acceptable. Data in native format and/or comma delimited format.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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6.
TITLE: Ionizing Radiation Analysis Report

7.
DESCRIPTION/USE: To define specific design life requirements for critical systems/EEE parts based on transport of OSP-DOC-043 environment parameters. The report shall describe test and analyses methods used to verify compliance with those requirements, document applicability of data to flight components and systems, describe mitigation strategies implemented, and report detailed analysis results. The report shall provide proof that part/system performance will not be compromised by ionizing radiation during the design life.

8.
OPR: ED44

9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  Duplicate submittals are not required.
14.
INTERRELATIONSHIP: 
15.
DATA PREPARATION INFORMATION:
15.1
SCOPE: The Ionizing Radiation Analysis Report shall establish specific environment requirements at component/circuit/subsystem level and present evidence based on component selection, test, and system design that demonstrates achievement of the required capability.

 15.2
APPLICABLE DOCUMENTS: 

OSP-DOC-043 
Natural Environment Definition for Design (NEDD)
15.3
CONTENTS:  The Ionizing Radiation Analysis Report shall provide verification that mission and design life ionizing radiation (IR) environment parameters derived from OSP-DOC-043 are applied to define specific IR requirements for critical systems/EEE parts and verification that the selected flight components/systems can meet performance requirements throughout their design life. The content shall include: 


a.
General description of the hardware/ missions/critical systems and subsystems. 


b.
Description of transported radiation environments based on shielding and location within the spacecraft 


c.
Listing of all radiation susceptible components with a quantitative assessment of the part hardness to total dose, displacement damage and single event effects and basis for the assessment. 


d.
Component process technology/manufacturer and specific radiation tolerance data references. 


e. 
Description of mitigations implemented to achieve specified tolerances.


15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.  
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 6.
TITLE: OSP Program Lightning Protection Plan (LPP)

 7.
DESCRIPTION/USE: The LPP describes the considerations that must be addressed by the contractor in carrying out overall design, planning, demonstration, and management of lightning protection for the OSP spacecraft, subsystems, and components.  The LPP provides means for NASA evaluation and judgment of acceptability of the contractor’s proposed lightning protection program.

 8.
OPR:  OSP/JSC
9. DM:  OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The LPP should contain as much detail as practicable commensurate with the state of the Program development at the time the LPP is generated.  The following documents may be used as reference documents:


NASA-STD-4003

Electrical Bonding for NASA Launch Vehicles, Spacecraft, and Flight Equipment


NSTS 08060
Electroexplosive Subsystem Safety Requirements and Test Methods for the OSP Program
14.
INTERRELATIONSHIP: DRD 1032SE-041, Electromagnetic Effects System Control Plan; and 1032SE-073, NASA OSP Program Approved Cable/Wire Design and Control Requirements Document for Electromagnetic Compatibility (EMC)
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Program Lightning Protection Plan (LPP) is applicable to the OSP spacecraft, its subsystems and components.

15.2
APPLICABLE DOCUMENTS:


OSP-DOC-49
Lightning Protection, Test and Analysis Requirements

15.3
CONTENTS: The OSP Program Lightning Protection Plan (LPP) shall contain the lightning protection survey report required by paragraph 4.1.2 of OSP-DOC-049, as well as the following elements, described in detail in paragraph 4.1.1 of OSP-DOC-049:


a.
Management Control.


b.
Lightning zone identification.


c.
Vehicle lightning environment.


d.
Lightning criticality.


e.
Hazards assessment.


f.
Direct effects protection.
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DATA PREPARATION INFORMATION (CONTINUED):

g.
Indirect effects protection.


h.
Cumulative effects.


i.
Electrical bonding and corrosion control.


j.
Design analysis/development testing.


k.
Verification criteria.


1.
Applicable documents.


2.
Description of test articles.


3.
Pass/fail criteria.


4.
Test hardware definition.


5.
Pertinent test/analysis details.


6.
Set up details.


7.
Test schedule.


l.
Life cycle aspects.


m.
Configuration/documentation control.


n.
Protection of Facilities and Ground Support Equipment.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by c complete reissue.
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 6.
TITLE:  System and Segment Design Definition Document

 7.
DESCRIPTION/USE:  To describe the functional design of a system/segment and its operational and support environments.  To describe the organization of a system or segment as composed of hardware configuration items (HWCI's), computer software configuration items (CSCI'S), CSCI groupings, and manual operations. 

 8.
OPR:  VS10
9. DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  Information provided in other DRD’s is anticipated to be used in the preparation of data items in response to this DRD.  This information may be included by reference in this data item. The System and Segment Design Definition Document provides the functional decomposition of the system and the rationale corresponding to the traceability of system requirements to their lowest level.  Reference is made to DRD's 1032CM-016, Product Definition Data and Associated Lists; 1032SE-046, Instrumentation Program and Command List Specification, and 1032SE-025, Requirements Traceability Matrix
14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The System and Segment Design Definition Document provides the functional design for the system's requirements that shall ensure proper testability and performance over the entire range of operations. 

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The System and Segment Design Definition Document shall contain:


a.
Scope.  This section shall be divided into the following paragraphs:



1.
Identification.  This paragraph shall contain a full identification of the system to which this document applies, including, as applicable, identification number(s), title(s), abbreviation(s), version number(s), and release number(s).



2.
System overview.  This paragraph shall briefly state the purpose of the system to which this document applies.  It shall describe the general nature of the system; summarize the history of system development, operation, and maintenance; identify the project sponsor, acquirer, user, developer, and support agencies; identify current and planned operating sites; and list other relevant documents.



3.
Document overview.  This paragraph shall summarize the purpose and contents of this document and shall describe any security or privacy considerations associated with its use.


b.
Referenced documents.  This section shall list the number, title, revision, and date of all documents referenced in this document.  This section shall also identify the source for all documents not available through normal Government stocking activities.
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c.
System-wide design decisions.  This section shall be divided into paragraphs as needed to present system-wide design decisions, that is, decisions about the system's behavioral design (how it will behave, from a user's point of view, in meeting its requirements, ignoring internal implementation) and other decisions affecting the selection and design of system components.  If all such decisions are explicit in the requirements or are deferred to the design of the system components, this section shall so state.  Design decisions that respond to requirements designated critical, such as those for safety, security, or privacy, shall be placed in separate subparagraphs.  If a design decision depends upon system states or modes, this dependency shall be indicated.  Design conventions needed to understand the design shall be presented or referenced.


d.
System architectural design.  This section shall be divided into the following paragraphs to describe the system architectural design.  If part or all of the design depends upon system states or modes, this dependency shall be indicated.  If design information falls into more than one paragraph, it may be presented once and referenced from the other paragraphs.  Design conventions needed to understand the design shall be presented or referenced.  



NOTE:  For brevity, this section is written in terms of organizing a system directly into Hardware Configuration Items (HWCIs), Computer Software Configuration Items (CSCIs), and manual operations, but should be interpreted to cover organizing a system into subsystems, organizing a subsystem into HWCIs, CSCIs, and manual operations, or other variations as appropriate.



1.
System components.  This paragraph shall:




(a)
Identify the components of the system (HWCIs, CSCIs, and manual operations).  Each component shall be assigned a project-unique identifier.  Note:  a database may be treated as a CSCI or as part of a CSCI.




(b)
Show the static (such as "consists of") relationship(s) of the components.  Multiple relationships may be presented, depending on the selected design methodology.




(c)
State the purpose of each component and identify the system requirements and system-wide design decisions allocated to it.  Alternatively, the allocation of requirements may be provided in 15.3e(1).




(d)
Identify each component's development status/type, if known (such as new development, existing component to be reused as is, existing design to be reused as is, existing design or component to be reengineered, component to be developed for reuse, component planned for Build N, etc.) For existing design or components, the description shall provide identifying information, such as name, version, documentation references, location, etc.




(e)
For each computer system or other aggregate of computer hardware resources identified for use in the system, describe its computer hardware resources (such as processors, memory, input/output devices, auxiliary storage, and communications/ network equipment).  Each description shall, as applicable, identify the configuration items that will use the resource, describe the allocation of resource utilization to each CSCI that will use the resource (for example, 20% of the resource's capacity allocated to CSCI 1, 30% to CSCI 2), describe the conditions under which utilization will be measured, and describe the characteristics of the resource.
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15.
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2.
Concept of execution.  This paragraph shall describe the concept of execution among the system components.  It shall include diagrams and descriptions showing the dynamic relationship of the components, that is, how they will interact during system operation, including, as applicable, flow of execution control, data flow, dynamically controlled sequencing, state transition diagrams, timing diagrams, priorities among components, handling of interrupts, timing/sequencing relationships, exception handling, concurrent execution, dynamic allocation/deallocation, dynamic creation/deletion of objects, processes, tasks, and other aspects of dynamic behavior.



3.
Interface design.  This paragraph shall be divided into the following subparagraphs to describe the interface characteristics of the system components.  It shall include both interfaces among the components and their interfaces with external entities such as other systems, configuration items, and users.  Note:  There is no requirement for these interfaces to be completely designed at this level; this paragraph is provided to allow the recording of interface design decisions made as part of system architectural design.  If part or all of this information is contained in Interface Design Descriptions (IDDs) or elsewhere, these sources may be referenced.




(a)
Interface identification and diagrams.  This paragraph shall state the project-unique identifier assigned to each interface and shall identify the interfacing entities (systems, configuration items, users, etc.) by name, number, version, and documentation references, as applicable.  The identification shall state which entities have fixed interface characteristics (and therefore impose interface requirements on interfacing entities) and which are being developed or modified (thus having interface requirements imposed on them).  One or more interface diagrams shall be provided, as appropriate, to depict the interfaces.




(b)
(Project-unique identifier of interface).  This paragraph (beginning with 4.3.2) shall identify an interface by project-unique identifier, shall briefly identify the interfacing entities, and shall be divided into subparagraphs as needed to describe the interface characteristics of one or both of the interfacing entities.  If a given interfacing entity is not covered by this SSDD (for example, an external system) but its interface characteristics need to be mentioned to describe interfacing entities that are, these characteristics shall be stated as assumptions or as "When [the entity not covered] does this, [the entity that is covered] will ...."  This paragraph may reference other documents (such as data dictionaries, standards for protocols, and standards for user interfaces) in place of stating the information here.  The design description shall include the following, as applicable, presented in any order suited to the information to be provided, and shall note any differences in these characteristics from the point of view of the interfacing entities (such as different expectations about the size, frequency, or other characteristics of data elements):





(1)
Priority assigned to the interface by the interfacing entity(ies).





(2)
Type of interface (such as real-time data transfer, storage-and-retrieval of data, etc.) to be implemented.





(3)
Characteristics of individual data elements that the interfacing entity(ies) will provide, store, send, access, receive, etc. (e.g., identifiers, data type, size, format, range, accuracy, etc.).





(4)
Characteristics of data element assemblies (records, messages, files, arrays, displays, reports, etc.) that the interfacing entity(ies) will provide, store, send, access, receive, etc. (e.g., identifiers, data elements, medium,  visual and auditory characteristics, etc.).
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(5)
Characteristics of communication methods that the interfacing entity(ies) will use for the Interface (e.g., identifiers, links/bands, formatting, transfer rates, etc.).





(6)
Characteristics of protocols that the interfacing entity(ies) will use for the interface (e.g., identifiers, priority/layer, error control, packeting, synchronization, etc.).





(7)
Other characteristics, such as physical compatibility of the interfacing entity(ies) (dimensions, tolerances, loads, voltages, plug compatibility, etc.).


e.
Requirements traceability.  This paragraph shall contain (if information is contained in Requirements Flowdown  Matrix, or elsewhere, it may be referenced):



1.
Traceability from each system component identified in this SSDD to the system requirements allocated to it.  Alternatively, this traceability may be provided in 15.3d1.



2.
Traceability from each system requirement to the system components to which it is allocated.


f.
Notes.  This section shall contain any general information that aids in understanding this document (e.g., background information, glossary, rationale).  This section shall contain an alphabetical listing of all acronyms, abbreviations, and their meanings as used in this document and a list of any terms and definitions needed to understand this document.


g.
Appendixes.  Appendixes may be used to provide information published separately for convenience in document maintenance (e.g., charts, classified data).  As applicable, each appendix shall be refer​enced in the main body of the document where the data would normally have been provided.  Appendixes may be bound as separate documents for ease in handling.  Appendixes shall be lettered alphabetically (A, B, etc.).

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE: OSP Nomenclature Plan and List

 7.
DESCRIPTION/USE: Establishes the process by which all flight hardware will be named.

 8.
OPR:  OSP/JSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following document may be used as a reference document:


SSP 50254 
Operations Nomenclature
14.
INTERRELATIONSHIP: DRD’s 1032CM-013, Specification and Drawing Trees; 1032CM-010, Configuration Management Plan; 1032HE-001, Human Engineering Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The OSP Nomenclature Plan and List will be used for all vehicle hardware developed in support of the OSP program. This nomenclature must be common among all operational products, including commands, telemetry, sensors, procedures, displays, planning products, reference information, system handbooks, system briefs, mission rules, schematics, and payloads operations products.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The OSP Nomenclature Plan and List shall consist of two parts: 


a.
A plan consisting of a tailored version of SSP 50254 Operations Nomenclature for the OSP Program.  SSP 50254 Operations Nomenclature shall be the basis of this tailored version.  This plan shall also include a process by which the engineering and operations community including flight crew and flight control personnel will participate, and approve of the nomenclature.


b.
The second part shall be a listing of OSP Nomenclature consisting of the following components:



1.
Coordinate Systems.



2.
Configuration Item Number and Hardware nomenclature.


3.
Command/Telemetry nomenclature.



4.
Terms, abbreviations, and acronyms.



5.
Verbal communications.



6.
Terms/definitions.



7.
Software display nomenclature.



8.
Units.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-088
 3.
DATA TYPE: 1/2
4.
DATE REVISED:  
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 6.
TITLE: OSP Program Specifications

 7.
DESCRIPTION/USE: To document the performance and design requirements for the OSP System in the appropriate specifications., These specifications define all the configuration controlled H/W and S/W required to perform OSP missions as defined in OSP Level I and Level II Requirements.

 8.
OPR:  ED43
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: This hierarchy of specifications will be the parent documents for detail design of OSP subsystems, assemblies, subassemblies, parts, and equipment. OSP Configuration items will be determined during OSP Program Phases and will be documented in the Contractor’s Configuration Management Plan. The Data Type for the system specification (Level III requirements) and all subsystem specifications is Data Type 1. For all other lower level requirements specifications, the Data Type is 2. The following documents may be used as reference documents:

LSP-OSPDEV-0001
Orbital Space Plane Spacecraft to Expendable Launch Vehicle (ELV) Interface Definition Document (IDD)

OSP-PLAN-019
Orbital Space Plane Design Reference Missions

OSP-DOC-021
Orbital Space Plane Program System Operations Concepts Document


SPP-6105
NASA Systems Engineering Handbook (June 1995)


IEEE Std 1220-1994
Institute of Electrical Engineers (IEEE) Trial-Use Standard for Application of the Systems Engineering Process


EIA 632
Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System


NPG 7120.5A
NASA Procedures and Guidelines, “NASA Program and Project Management Processes and Requirements (April 1998)


MPG 7120.1A
Program and Project Planning (March 6, 2000)


MIL-STD-961E, Notice 1
Department of Defense Standard Practices for Defense Specifications
14.
INTERRELATIONSHIP:  DRD 1032SE-022, Interface Requirements Document (IRD)

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE: The OSP Program Specifications establish format and contents of requirement specifications for OSP Program specific system, equipment, software and end product items (including their components and supporting configuration items).  The Contractor may use MIL-STD-490Aas a guide for determining the types of specifications to be used on the OSP Program. 

15.2
APPLICABLE DOCUMENTS:
OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan, Volume I


SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document



OSP-PLAN-023
OSP Program System Verification Plan

OSP-DOC-043
Orbital Space Plane (OSP) Program Natural Environment Definition for Design
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The system specification shall contain Level III requirements derived from the Level I and Level II requirements and operation concepts as called out in OSP-DOC-001, MSFC-RQMT-3360, OSP-PLAN-022, OSP-DOC-021, SSP 50677, LSP-OSPDEV-001, OSP-PLAN-023, and OSP-DOC-043.  The specification requirements shall decompose the Level II functional, performance and operational requirements and constraints to define the design and architecture of the total System, including software.  Using MIL-STD-961E, Notice 1, (Appendix A) or  MIL-STD-490A as a guide, the  OSP Contractor shall provide requirements Specifications for the development, procurement, production, assembly, installation, testing or support of the system, equipment, software and end product items (including their components and supporting configuration).  

Each specification shall contain a Section 4 titled “Verification”.  Section 4 shall define verification requirements for all the items defined primarily in Section 3 of the specification.  For each requirement in the specification, there shall be a corresponding verification requirement in Section 4.  Section 4 shall contain, in addition to the verification requirements, a verification traceability matrix that establishes the relationship between sections 3 and 4 content and contains the methods that will be used to accomplish the indicated verification actions.  The System Specification shall also contain a section in which the allocation of the principal System requirements to the various Segments is defined.

15.4
FORMAT: MIL-STD-961E, Notice 1 (Appendix A) or MIL-STD-490A may be used as guides in preparing the requirements specification documents. The contractor shall also include this data in a DOORS( database module for easy data entry.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-089
 3.
DATA TYPE: 2
4.
DATE REVISED:  
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 6.
TITLE: Meteoroid and Orbital Debris System Design Risks:


(1) Meteoroid and Orbital Debris Assessment Plan


(2) Meteoroid and Orbital Debris System Design, Risk Assessment and Verification Report

 7.
DESCRIPTION/USE:

Item (1) To describe how the contractor plans to perform and control meteoroid and orbital debris system risk assessments, allocations of risk, trades, milestones, criteria and rationale, needed to achieve a system design which meets the probability of no loss of crew as required by the Level 2 specification.


Item (2) To document the contractor’s meteoroid and orbital debris risk assessment and final verification products. The meteoroid and orbital debris environment shall be in accord with the definition in OSP-DOC-043. The requirements of MSFC-RQMT-3360 and the supporting, lower tier requirements shall be addressed.

8.
OPR:  VS30/ED23/ED44   9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Meteoroid and Orbital Debris Risk Assessment will serve as input to Loss of Crew (LOC) risk assessment.  The following document may be used as a reference document:


JSC-28725 

Bumper-II Training Guide
14.
INTERRELATIONSHIP: DRD’s 1032RM-024, Probabilistic Risk Assessment Plan; 1032RM-025, Probabilistic Risk Assessment Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:


Item (1) Meteoroid and Orbital Debris System Design and Risk Assessment Plan establishes assumptions, design approach, and guidelines and defines the rationale, supporting data and analysis tools for ensuring crew safety and certifying the system design.

Item (2) Meteoroid and Orbital Debris System Design, Risk Assessment and Verification Report shall document the probability of no critical failure of CTV and CRV systems due to M/OD for all design reference missions and document how the system design is certified to survive the M/OD environment.   

15.2
APPLICABLE DOCUMENTS:
Item (1)

NASA OSP-DOC-043
Natural Environment Definition for Design (NEDD)
 MSFC-RQMT-3360      
OSP Level II System Requirements Document (SRD)

Item (2)

NASA OSP-DOC-043
Natural Environment Definition for Design (NEDD)
  
MSFC-RQMT-3360      
OSP Level II System Requirements Document (SRD)
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS:

Item (1) The Meteoroid and Orbital Debris Assessment Plan shall define the design approach, trade studies, planned tests, planned analyses, risk allocation, and failure criteria; ensure compatibility with the PRA Plan; and support verification of system requirements (e.g., loss of crew) in the meteoroid and orbital debris environment as specified in the applicable documents listed in 15.2.  


Item (2) The Meteoroid and Orbital Debris System Design, Risk Assessment and Verification Report supports verification of loss of crew requirements in the meteoroid and orbital debris environment.  This report is a supporting document to the Probabilistic Risk Assessment Report (DRD RM-PRAR).  This report shall document the response of all critical failure items or modes to the M/OD threat.  Documentation shall include detailed analyses, designs, flight rules/protocol, assessments, trade studies and risk allocations, test plans and test results, and final verification products.  

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-090
 3.
DATA TYPE: 1
4.
DATE REVISED:  
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 6.
TITLE: Tailored Eastern/Western Range Safety Requirements (EWR 127-1) Documents

 7.
DESCRIPTION/USE: To document flight, ground and processing, landing/recovery system configuration, design, testing, maintenance and operational procedures and requirements, develop associated rationale for deviation or alteration of range safety requirements and document approval of tailored existing Range requirements as applicable to meet ELV/OSP processing and launch configurations.

 8.
OPR:  KSC
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: Government OSP/ELV will participate in the review and tailoring processes.

14.
INTERRELATIONSHIP: 1032SE-049, Range Safety Trajectory Analysis Report; 1032DE-036, Crew Survival Design Engineering Data; 1032DE-025, Communications and Tracking Analyses and Measurements Documentation; 1032HE-002, Human Engineering Design Approach – Maintainer (Ground and On-Orbit); 1032LS-015, Facilities Construction Planning and Reporting; 1032LS-017, KSC OSP Propellants, Fluids, and Gases Forecast; 1032MA-028, Certificate of Flight Readiness (CoFR) Plan; 1032MA-030, Physical Security Plan; 1032MP-008, Contamination Control and Implementation Plan; 1032OP-016, Crew Survival Operations Document; 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report; 1032OP-037, Crew Training Materials; 1032OP-044, Ground Facilities and Equipment Utilization Plan and Report; 1032OP-024, Ground Processing Maintenance Plan and Report; 1032OP-046, Ground Systems Requirements Document, Implementation Plan and Report; 1032OP-032, Ground Turnaround Assessment Plan; 1032OP-055, Operations and Maintenance Documentation Plan; 1032OP-063, Support Requirements Document; 1032RM-015, Failure Modes and Effects Analysis and Critical Items List; 1032SA-012, System Safety/Hazard Analysis; 1032SA-012, System Safety/Hazard Analysis 1032SE-045, Radio Frequency Communication System Analysis and Studies; 1032SW-009, Software Configuration Management Plan; 1032SW-018, Software Maintenance Plan; and 1032SW-016, Interface Requirements Specification 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Tailored Eastern/Western Range Safety Requirements (EWR 127-1) Documents will address EWR 127-1 requirements separately using four major combinations of OSP/ELV:


1. 
Unmanned OSP/Delta IV.


2. 
Unmanned OSP/Atlas V.


3.
Manned OSP/Delta IV.


4.
Manned OSP/Atlas V.

15.2
APPLICABLE DOCUMENTS: 

EWR 127-1
Eastern/Western Range Safety Requirements
DRD Continuation Sheet

TITLE:
Tailored Eastern/Western Range Safety Requirements
DRD NO.: 1032SE-090

(EWR 127-1) Documents
DATA TYPE: 1
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Tailored Eastern/Western Range Requirements Safety (EWR 127-1) Documents shall address the original requirements/processes, recommended revision, change rationale in each of the following areas. 


1.
Eastern and Western Range Safety Policies and Processes.


2.
Flight Analysis Requirements.


3.
Launch Vehicle, Payload, and Ground Support Equipment Documentation, Design, and Test Requirements.


4.
Airborne Range Safety System Documentation, Design, and Test Requirements.


5.
Facilities and Structures Documentation, Design, Construction, Test, and Inspection Requirements.


6. 
Ground Personnel, Equipment, Systems, and Material Operations Safety Requirements.


7.    
Flight Control Documentation, Systems, and Procedural Requirements.


8.
Missile System Prelaunch Safety Package.



9.
RSS Qualification, Acceptance, and Age Surveillance Test Appendixes.

15.4
FORMAT: Format shall follow documented processes and procedures in EWR 127-1.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SE-091
 3.
DATA TYPE: 3
4.
DATE REVISED:  
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 6.
TITLE: Fluid-Filled Tank Description

 7.
DESCRIPTION/USE: To provide description of location, geometry, and fill fraction of fluid filled tanks.  The description shall be used to generate fluid slosh models for use in LV controls analysis.

 8.
OPR:  OSP
9. DM:  OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: This DRD is required for every mission.

14.
INTERRELATIONSHIP: DRD’s 1032CM-010, Configuration Management Plan; 1032MA-028, Certificate to Flight Readiness (CoFR) Plan; 1032MA-014, Major Review Documentation; 1032MA-002, Project Management Plan; 1032MA-003, OSP Program Integrated Master Schedule; 1032MA-005, Work Breakdown Structure & WBS Dictionary; and 1032SE-043, Guidance, Navigation, and Control System Design Document
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Fluid-Filled Tank Description provides information sufficient to develop fluid slosh models for controls analysis.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Fluid-Filled Tank Description shall include the following:


a.
Tank locations.


b.
Tank internal volume and geometry.


c.
Expected range of fill levels.


d.
Description of any propellant management devices or anti-slosh membranes or baffles which are internal to the tank.


e.
Fluid density.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
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ISSUE: Draft
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 6.
TITLE: Orbital Space Plane (OSP) Spacecraft Electrical Interface Simulator

 7.
DESCRIPTION/USE: To provide the documentation associated with The Spacecraft Electrical Interface Simulator (SEIS). It is a tool used for development, test, verification, validation, and troubleshooting of the spacecraft electrical interfaces between the OSP spacecraft and the ELVs (Atlas V & Delta IV). SEIS will be used to minimize risk and ensure that both the Atlas V Expendable Launch Vehicle and the Delta IV Expendable Launch Vehicle will interface with the OSP spacecraft.

 8.
OPR:  
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032VR-014, Master Verification Plan; 1032VR-015, Verification Reports; 1032VR-011, Verification Requirements and Specification Document; and other VRs which cover test/compliance certification; 1032DE-038, Aerodynamic & Aerothermal Environmenl Databook; 1032SE-039, Electrical System Analyses Report; 1032SW-013, Interface Design Description; 1032SW-016, Interface Requirements Specification; 1032SW-011, Software Design Description; 1032SE-088, OPS Program Specifications; 1032CM-016, Product Definition Data and Associated Lists; 1032CM-002, Engineering Change Proposals and Associated Documentation; 1032DE-048, Environmental Control and Life Support  (ECLS) Design Document; and 1032SE-057, Avionics Systems Functional Decomposition; and 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Orbital Space Plane (OSP) Spacecraft Electrical Interface Simulator shall provide the Launch Service Program (LSP) and the OSP spacecraft contractors the ability to perform pathfinder electrical interface operations between the ELVs and OSP spacecraft.  As the integrated stack matures, SEIS shall provide the LSP with the capability to verify and validate the ELV-to-OSP electrical/software interfaces. The SEIS shall verify and validate the interface requirements as described in the ELV-to-OSP Interface Control Document (ICD).  The SEIS shall provide the capability to inject electrical and software faults into the interface to verify that the ELV will recognize and perform the required corrective action.   The SEIS shall be a portable unit and self contained, except for external power.  All hardware, software, computer processing capability, and displays will be contained in a portable assembly.  Interface cabling & devices shall be packaged for portable use associated with the main SEIS assembly.  

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Orbital Space Plane (OSP) Spacecraft Electrical Interface Simulator data description shall include the following:

a.
System Architecture Description.

b.
Hardware (H/W) Description.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
c.
Electrical Fault Injection Capability – List of Electrical Faults that can be injected into system.

d.
Hardware Test Plans.

e.
Hardware Sparing philosophy for the lifecycle of the OSP program.

f.
Software (S/W) Description.

g.
Software Fault Injection Capability – List of Software Faults that can be injected into system.

h.
Software Test Plans.

i.
H/W & S/W Configuration Management Plan.


j.
Migration Plan—Migration from Pathfinder Development Tool to Final System Verification and Validation Tool.

k.
Risk Definition & Mitigation Plan.

l.
Development Schedule with major milestones identified.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
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DATA TYPE: 3
4.
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 6.
TITLE: Orbital Space Plane (OSP) Spacecraft Mechanical Interface Simulator                           (Interface Test Equipment)

 7.
DESCRIPTION/USE: To provide the documentation associated with the Spacecraft Mechanical Interface Simulator (SMIS). It shall be a high fidelity model that acts as a spacecraft pathfinder, a test fit device, and a training aid.  SMIS will be used to minimize risk and ensure that both the Atlas V Expendable Launch Vehicle and the Delta IV Expendable Launch Vehicle will interface with the OSP spacecraft.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032VR-014, Master Verification Plan; 1032VR-015, Verification Reports; 1032VR-011, Verification Requirements and Specification Document; and other VRs which cover test/compliance certification; 1032DE-038, Aerodynamic and Aerothermal Environment Databook; 1032SE-039, Electrical System Analyses Report; 1032SW-013, Interface Design Description; 1032SW-016, Interface Requirements Specification; 1032SW-011, Software Design Description; 1032SE-088, OSP Program Specifications; 1032CM-016, Product Definition Data and Associated Lists; 1032CM-002, Engineering Change Proposals and Associated Documentation; 1032DE-048, Environmental Control and Life Support  (ECLS) Design Document; and 1032SE-057, Avionics Systems Functional Decomposition; 1032DE-039, Mechanisms Analysis Data; 1032DE-040, Mechanism Performance Assessment Plan; and 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The SMIS will support pathfinder, test fit and training operations for the OSP.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Orbital Space Plane (OSP) Spacecraft Mechanical Interface Simulator                           (Interface Test Equipment) shall include the following:

a.
SMIS General Description.

1.
The SMIS will be a high fidelity engineering mock-up of the actual OSP spacecraft.

2.
The SMIS will act as a pathfinder for the OSP spacecraft.

3.
The SMIS will act as a test fit device.

4.
The SMIS will act as a training aid 

5.
The SMIS will provide the same rigidity at the SSP as the OSP spacecraft.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
6.
The mass of the SMIS will approximate that of the OSP spacecraft.

7.
The cg of the SMIS will approximate that of the OSP spacecraft.

8.
SMIS will have the same umbilical mounting locations as the OSP spacecraft.

9.
SMIS will have the same electrical connection locations as the OSP spacecraft

10.
SMIS will provide the same mounting geometry at the SSP as the OSP spacecraft

11.
SMIS will provide the same accessibility to the SSP as the OSP spacecraft.

b.
SMIS Construction.

1.
The SMIS will be of robust construction.

2.
The SMIS will be constructed of non-wooden, low-maintenance, non-corrosive material(s) (e.g., metal, composites, etc).


3.
The SMIS will be constructed in such a way that the OSP Spacecraft Mounting Ring Simulator (SMRS) can be easily removed and used as a separate test fit device.

4.
The SMIS surface finish will be relatively non-reflective.

c.
SMIS Operations.

1.
The SMIS will support non-destructive testing (NDT) of its structure.

2.
Any applicable wording and/or graphics entailing operations, notices, cautions, or warnings will be permanently applied to the SMIS.

3.
The location of the SMIS center of gravity (cg) will be prominently and permanently labeled.

4.
The intra-center transportation device will be the same as the one used for the OSP spacecraft.

5.
The lifting apparatus of the SMIS will be the same as the one used for the OSP spacecraft.

6.
The SMIS and/ or the lifting apparatus will have specific designated points to attach tag lines.  If the OSP spacecraft is designed for the use of taglines, the SMIS points will approximate those on the spacecraft.

7.
The SMIS lifting apparatus will have specific designated points to attach electrical grounding lines.


8.
The SMIS will have specific designated points to attach electrical grounding lines.  These points will approximate those on the OSP spacecraft.

d.
SMIS Maintenance.

1.
The SMIS will not need expensive storage (i.e., it will need nothing other than a relatively clean, air conditioned, humidity controlled, warehouse).

2.
The SMIS lifting points will have the ability to be support proofloading.

3.
The SMIS will support non-destructive testing (NDT) of its structure.

4.
The SMIS will not require special handling procedures beyond that of normal critical GSE.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE: Orbital Space Plane (OSP) Spacecraft Mounting Ring Simulator (Interface Test Equipment)

 7.
DESCRIPTION/USE: To provide the documentation associated with the Spacecraft Mounting Ring Simulator (SMRS). It shall be a high fidelity engineering mock-up that acts as a pathfinder, a test fit device, and a training aid.  SMRS will be used to minimize risk and ensure that both the Atlas V Expendable Launch Vehicle and the Delta IV Expendable Launch Vehicle will interface with the OSP mounting ring.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP: DRD’s 1032VR-014, Master Verification Plan; 1032VR-015, Verification Reports; 1032VR-011, Verification Requirements and Specification Document; and other VRs which cover test/compliance certification; 1032DE-038, Aerodynamic and Aerothermal Environmental Databook; 1032SE-039, Electrical System Analyses Report; 1032SW-013, Interface Design Description; 1032SW-016, Interface Requirements Specification; 1032SW-011, Software Design Description; 1032SE-088, OSP Program Specifications; 1032CM-016, Product Definition Data and Associated Lists; 1032CM-002, Engineering Change Proposals and Associated Documentation; 1032DE-048, Environmental Control and Life Support  (ECLS) Design Document; and 1032SE-057, Avionics Systems Functional Decomposition; 1032DE-039, Mechanisms Analysis Data; 1032DE-040, Mechanism Performance Assessment Plan; and 1032SE-072, System Connectivity Diagrams and End-to-End Functional Schematics

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Orbital Space Plane (OSP) Spacecraft Mounting Ring Simulator (Interface Test Equipment) will support pathfinder and test fit operations for the OSP spacecraft.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Orbital Space Plane (OSP) Spacecraft Mounting Ring Simulator (Interface Test Equipment) SMRS shall include the following (see Appendix A):

a.
SMRS General Description.


1.
The SMRS will be a high fidelity engineering mock-up of the mounting ring used on the OSP spacecraft.

2.
The SMRS will act as a pathfinder for the OSP spacecraft mounting ring.

3.
The SMRS will act as a test fit device.

4.
The SMRS will act as a training aid. 

5.
The SMRS will provide the same rigidity at the SSP as the OSP spacecraft mounting ring.

6.
The mass of the SMRS will approximate that of the OSP spacecraft mounting ring.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
7.
If applicable, the SMRS will have the same umbilical mounting locations as the spacecraft.

8.
If applicable, the SMRS will have the same electrical connection locations as the spacecraft.

9.
SMRS will provide the same mounting geometry at the SSP as the OSP spacecraft mounting ring.


10.
SMRS will provide the same accessibility to the SSP as the OSP spacecraft mounting ring.

b.
SMRS Construction.

1.
The SMRS will be constructed in such a way that it can be easily removed from the SMIS and used as a separate test fit device.

2.
Any of the three SMRSs will have the capability to be mounted to the SMIS.

3.
The SMRS will not rely on the SMIS for its rigidity.

4.
The SMRS will be able to be shipped to the various contractors as needed.

5.
Each SMRS will have a specific, reusable, non-wooden shipping/ storage container.

c.
SMRS Operations.

1.
Any applicable wording and/or graphics entailing operations, notices, cautions, or warnings will be permanently applied to the SMRS.

2.
The location of the SMRS center of gravity (cg) will be prominently and permanently labeled.

3.
The SMRS will support non-destructive testing (NDT) of its structure.


4.
The SMRS and/ or its lifting apparatus will have specific designated points to attach tag lines.  If the spacecraft mounting ring is designed for the use of taglines, the SMRS points will approximate those on the spacecraft.

5.
The SMRS lifting apparatus will have specific designated points to attach electrical grounding lines.

6.
The SMRS will have specific designated points to attach electrical grounding lines.  These points will approximate those on the spacecraft.

d.
SMRS Maintenance.

1.
The SMRS will not need expensive storage (i.e., it will need nothing other than a relatively clean, air conditioned, humidity controlled, warehouse).

2.
The SMRS will have the ability to be support proofloading.

3.
The SMRS lifting apparatus will have the ability to be proofloaded.

4.
The SMRS will support non-destructive testing (NDT) of its structure.

5.
The SMRS lifting apparatus will support non-destructive testing (NDT) of its structure.

6.
The SMRS will not require special handling procedures beyond that of normal critical GSE.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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DPD NO.:  1032
ISSUE: Draft
2.
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 3.
DATA TYPE: 3
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 6.
TITLE: Spacecraft Ventable/Non-Ventable Volumes

 7.
DESCRIPTION/USE: To provide ventable/non-ventable volumes of the OSP spacecraft to perform venting analyses of the combined OSP spacecraft/ELVs configuration during vehicle ascent.  The venting analysis shall be used for verification of the ELV (Atlas V & Delta IV) pressure profiles and venting predictions.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: This DRD is required for every mission.

14.
INTERRELATIONSHIP: DRD’s 1032VR-014, Master Verification Plan; 1032VR-015, Verification Reports; 1032VR-011, Verification Requirements and Specification Document; 1032DE-038, Aerodynamic and Aerothermal Environmenl Databook

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Ventable/Non-Ventable Volumes provide the data to perform the pressure and pressure differential predictions during vehicle ascent.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The ventable and non-ventable volume data shall include the following:


a.
Description and data for all ventable volumes.


b.
Description and data for all non-ventable volumes.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Launch Commit Criteria (LCC) Plan and Documentation

 7.
DESCRIPTION/USE:  To document the plan to develop, update, and implement the Launch Commit Criteria (LCC) for the OSP and prepare the associated LCC documentation.  The LCC documentation shall provide detailed performance criteria for committing the OSP Vehicle and associated ground systems for launch and minimizes real-time rationalization required when non-nominal conditions occur.  Violations of redline limits established for these criteria are a constraint to launch.  

 8.
OPR:  OSP
9. DM: OSP
10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
13.
REMARKS:  

14.
INTERRELATIONSHIP:  None

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Launch Commit Criteria (LCC) Plan and Documentation will be developed for all OSP configurations and missions and are applicable to all operations and support elements involved in the launch countdown.

15.2
APPLICABLE DOCUMENTS:  None

15.3 
CONTENTS:  The Launch Commit Criteria (LCC) Plan and Documentation shall identify the process for developing LCC requirements and constraints for launch of the OSP spacecraft, ground control and monitoring systems and ground support systems.  The LCC Plan shall identify how the LSP, ISS, and OSP LCC constraints will be integrated and synergized for safe and effective launch operations.  The plan shall document how the LCC documentation will be integrated with LCC documentation from other programs (ISS, LSP, etc.) and establish the LCC integration responsibilities of the government and the contractor.  The LCC Plan shall identify the processes used to identify, develop, review, modify, and approve LCC’s to assure safe and successful launch operations.  The LCC Plan shall identify critical systems and activities that are to be included in the LCC Documentation.  The LCC Plan shall identify how the LCC documentation will be implemented during launch operations.  The LCC Plan shall document the criteria for the development of redline limits, violation of which will constitute a constraint to launch.

The LCC Documentation shall include all requirements and constraints for launch.  The LCC documentation shall be prepared in accordance with the approved LCC Plan.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Software Development Plan

 7.
DESCRIPTION/USE:  To describe a plan for conducting a software development effort. To develop and record plans for software development activities.

8.
OPR:  ED14
9.  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  The term “software development” is meant to include new development, modification, reuse, reengineering, maintenance, and all other activities resulting in software products.

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Development Plan provides insight into, and a tool for monitoring, the processes to be followed for software development, the methods to be used, the approach to be followed for each activity, and project schedules, organization, and resources.  This plan details the system software, project documentation, project schedules, resources requirements and constraints, and general and detailed software development activities.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.11
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data

15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Software Development Plan shall contain:


a.
Project organizational structure showing authority and responsibility of each organizational unit, including external organizations.


b.
Engineering environment (for development, operation or maintenance, as applicable), including test environment, library, equipment, facilities, standards, procedures, and tools.


c.
Work breakdown structure of the life cycle processes and activities, including the software products, software services and nondeliverable items to be performed, budgets, staffing, physical resources, software size, and schedules associated with the tasks.


d.
Management of the quality characteristics of the software products or services.


e.
Management of safety, security, privacy, and other critical requirements of the software products or services.


f.
Subcontractor management, including subcontractor selection and involvement between the subcontractor and the acquirer, if any.


g.
Quality assurance.


h.
Verification and validation, including the approach for interfacing with the verification and validation agent, if specified.


i.
Acquirer involvement.

DRD Continuation Sheet

TITLE: Software Development Plan
DRD NO.:  1032SW-002
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

j.
User involvement.


k.
Risk management.


l.
Security policy.


m.
Approval required by such means as regulations, required certifications, proprietary, usage, ownership, warranty and licensing rights.


n.
Process for scheduling, tracking, and reporting.


o.
Training of personnel.


p.
Software life cycle model including description of software integration and hardware/software integration processes, software delivery, and maintenance.


q.
Configuration management.


r.
Software documentation tree.


s.
Peer review/inspection process of all software work products.


t.
Process for early identification of testing requirements that drive software design decisions, e.g., special system level timing requirements/checkpoint restart.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Software Configuration Management Plan

 7.
DESCRIPTION/USE:  To describe a plan for performing software configuration management (SCM).  

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:  The following documents may be used as reference documents:


IEEE/EIA 12207.1-1997, clause 6.14     
Industry Implementation of International Standard ISO/ IEC 12207: 1995, Software Life cycle processes – Life cycle data

IEEE Std 828-1998


IEEE Standard for Software Configuration Management

 Plans
14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Configuration Management Plan describes the functions, responsibilities, and authority for the accomplishment and implementation of software configuration management to be performed during the software life cycle.  This plan identifies the required coordination of software configuration management activities with other activities of the project.  

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: Using IEEE/EIA 12207.1-1997 and IEEE Std 828-1998 for guidance, the Software Configuration Management Plan shall contain:


a.
Introduction information, including the purpose of the Plan, the scope, the definition of key terms and references


b.
SCM management, including the project organization(s) within which SCM is to apply, SCM responsibilities of these organizations, and references to the SCM policies and directives that apply to the project


c.
SCM activities information, which identifies all functions and tasks required to manage the configuration of the software, including configuration identification, configuration control, status accounting, and configuration audits and reviews


d.
SCM schedule information, which establishes the sequence and coordination for the identified SCM activities and for all events effecting the Plan’s implementation


e.
SCM resource information, which identifies the software tools, techniques, and equipment necessary for the implementation of the specified SCM activities.


f.
SCM Plan maintenance information, which identifies the activities and responsibilities necessary to ensure continued SCM planning during the life cycle of the project

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4

FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Software Data Dictionary

 7.
DESCRIPTION/USE:  To define, manage, and record all data elements that interface with the core avionics software and subsystem specific software.  Specific data elements include: channelization information, calibration information, telemetry formats, and command information required to define the entire software system/architecture.

 8.
OPR: ED14 
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Data Dictionary applies to all flight, ground, simulation, and test software on the OSP project.

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: The Software Data Dictionary shall include:


a.
Channelization data (e.g., bus mapping, vehicle wiring mapping, Multiplexer-Demultiplexer hardware channelization, etc.).


b.
I/O variables.


c.
Rate group data.


d.
Raw and calibrated calibration sensor data.


e.
Telemetry format/layout and data.


f.
Data recorder format/layout and data.


g.
Command definition (e.g., on-board, ground, test specific).


h.
Effector command information.


i.
Operational limits (e.g., maximum/minimum values, launch commit criteria information, etc.).

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Software Design Description

 7.
DESCRIPTION/USE:  To define and record the design of a computer software configuration item (CSCI) (including Flight Design).  To be used as the basis for implementing the software, and to provide visibility into the design and the information needed for software support.

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Design Description describes the design of a CSCI.  It describes the CSCI-wide design decisions, the CSCI architectural design, and the detailed design needed to implement the software.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.16
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data
15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Software Design Description shall include:


a.
CSCI-wide design decisions/trade decisions.


b.
CSCI architectural design.


c.
CSCI decomposition and interrelationship between components.



1.
CSCI components:


(a)
Description of how the software item satisfies the software requirements, including algorithms, data structures, and functional decomposition.




(b)
Software item input/output description.




(c)
Static/architectural relationship of the software units.




(d)
Concept of execution including data flow, control flow, and timing.




(e)
Requirements traceability.




(f)
CSCI’s planned utilization of computer hardware resources.


2.
 Rationale for software item design decisions/trade decisions.



3.
Interface design.


d.
CSCI Implementation Plan.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Software Test Plan

 7.
DESCRIPTION/USE:  To develop, record, and assess plans for conducting computer software component level testing, software integration testing, software qualification testing, and system qualification testing of a software system.  

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  Requirements pertaining to software interfaces may be presented in the Software Requirements Specification (DRD 1032SW-011 or in the Interface Requirements Specifications (DRD 1032SW-003).

14.
INTERRELATIONSHIP:  In support of OSP-PLAN-023, OSP Program System Verification Plan.

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Test Plan describes the plans for software component level testing, software integration testing, software qualification testing, and system qualification testing of software systems.  The plan describes the software test environment to be used for testing, identifies the tests to be performed, and provides schedules for environment, development, and test activities.  The plan provides an overview of software testing, test schedules, and test management procedures.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.27
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data

OSP-PLAN-023 


OSP Program System Verification Plan
15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Software Test Plan shall include:


a.
Test levels.


b.
Test classes.


c.
General test conditions.


d.
Test progression.


e.
Data recording, reduction, and analysis.


f.
Test coverage (breadth and depth) or other methods for ensuring sufficiency of testing


g.
Planned tests, including items and their identifiers.


h.
Test schedules.


i.
Requirements traceability.


j.
Qualification testing environment, site, personnel, and participating organizations.


k.
Identification of testing requirements that drive software design decisions, e.g., special system level timing requirements/checkpoint restart.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Interface Design Description

 7.
DESCRIPTION/USE:  To define and record the interface design of one or more systems, subsystems, hardware configuration items (HWCI’s), computer software configuration items (CSCI’s), manual operations, or other system components.  The Interface Design Description and its companion Interface Requirements Specification serve to communicate and control interface design decisions.

 8.
OPR:  ED14
9.  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Interface Design Description describes the interface characteristics of one or more systems, subsystems, HWCI’s, CSCI’s, manual operations, or other system components.   An interface design description may describe any number of interfaces.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.19
Industry Implementation of International Standard ISO/ IEC 12207: 1995, Software Life cycle processes – Life cycle data

15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Interface Design Description shall include:


a.
Priority assigned to the interface by the interfacing entity(ies).


b.
Type of interface (i.e., real-time data transfer, storage-and-retrieval of data) to be implemented.


c.
Specification of individual data elements, format, and data content including bit-level descriptions of data interface that the interfacing entity(ies) will provide, store, send, access, receive.


d.
Specification of data element assemblies, format, and data content including bit-level descriptions of data interface that the interfacing entity(ies) will provide, store, send, access, receive.


e.
Specification of communication methods that the interfacing entity(ies) will use for the interface.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

f.
Specification of protocols the interfacing entity(ies) will use for the interface


g.
Other specifications, such as physical compatibility of the interfacing entity(ies).


h.
Traceability from each interfacing entity to the system or CSCI requirements addressed by the entity’s interface design, and traceability from each system or CSCI requirement that affects an interface.


i.
Interface compatibility, e.g., little endian vs. big endian.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Monthly Software Metrics Report

 7.
DESCRIPTION/USE:  To provide visibility to contractor and government project management of actual and potential problems and progress toward meeting the cost, technical and schedule requirements.

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix 

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP:  DRD 1032SW-023, Software Inspection/Peer Review Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Monthly Software Metrics Report provides data for the assessment of software cost, technical, and schedule progress.

15.2
APPLICABLE DOCUMENTS:  None


15.3
CONTENTS: The Monthly Software Metrics Report shall contain as a minimum the following information tracked on a CSCI basis monthly:


a.
Software resources – planned vs. actual.


b.
Requirements stability – number of software requirements, number of requirements changes, and number of TBD’s.


c.
Software size in agreed upon measurement units (e.g. source lines of code (SLOC)) – planned vs. actual.


d.
Computer resource utilization in percentage of capacity (e.g. memory, processor, I/O throughput) with agreed upon thresholds.


e.
Number of test cases successfully developed, dry run, and used for formal test – planned vs. actual.


f.
Number of Computer Software Units (CSUs) in design phase, in coding phase, coded and under Configuration Management (CM), completed Unit Test, and Integrated into Computer Software Configuration Item (CSCI). 


g.
Number of software problem reports and review item discrepancies – open, closed and withdrawn.


h.
Number of Peer Reviews/Software Inspections – planned vs. actual.


i.
Number and classification of findings found during Peer Reviews/Software Inspections.


j.
Number of Software Audits – planned vs. actual.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):

k.
Number and classification of findings found during Software Audits.


l.
Software Risks and mitigations. 


m.
Software development schedule tasks – planned vs. actual.


n.
Other information at the contractor’s discretion that may assist the government in evaluating the contractor’s cost, technical and schedule performance, e.g., innovative processes and cost reduction initiatives.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  None required
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 6.
TITLE:  Software Requirements Specification

 7.
DESCRIPTION/USE:  To define and record the software requirements to be met by a computer software configuration item (CSCI) (including Flight Design).  To specify the requirements for a CSCI and the methods to be used to ensure that each requirement has been met; the basis for design and qualification testing of a CSCI.

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  Requirements pertaining to the CSCI’s external interfaces may be presented in the Software Requirements Specification (SRS) or in one or more Interface Requirements Specifications (IRS’s) referenced from the SRS.

14.
INTERRELATIONSHIP:  

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Requirements Specification details the software performance, interface, operational, and quality assurance requirements.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.22
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data
15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Software Requirements Specification shall contain:


a.
System overview.


b.
CSCI requirements.



1.
Required states and modes.



2.
External interface requirements.



3.
Internal interface requirements.



4.
Internal data requirements.



5.
Adaptation requirements.



6.
Safety requirements.



7.
Security and privacy requirements.



8.
Environment requirements.



9.
Computer resource requirements.



10.
Computer hardware resource utilization requirements.



11.
Computer software requirements.



12.
Computer communications requirements.



13.
Software quality factors.

DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):


14.
Design and implementation constraints.



15.
Personnel-related requirements.



16.
Training-related requirements.



17.
Logistics-related requirements.



18.
Packaging requirements.



19.
Precedence and criticality of requirements.


c.
Qualification provisions.


d.
Requirements traceability.


e.
Requirements partitioning for phased delivery.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Interface Requirements Specification

 7.
DESCRIPTION/USE:  To specify the requirements imposed on one or more systems, subsystems, hardware configuration items (HWCI’s), computer software configuration items (CSCI’s), manual operations, or other system components to achieve one or more interfaces among these entities.  To be used in conjunction with the Software Requirements Specification as a basis for design and qualification testing of systems and CSCI’s.

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:  DRD 1032SW-015, Software Requirements Specification
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  This specification details interface requirements, qualification provisions, and requirement traceability.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.22
Industry Implementation of International Standard ISO/ IEC 12207: 1995, Software Life cycle processes – Life cycle data
15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Interface Requirements Specification shall include:


a.
Requirements imposed on one or more systems, subsystems, configuration items, manual operations or other system components to achieve one or more interfaces among these entities.



1.
Interface identification and diagrams.



2.
Project-unique identifier of interface.



3.
Precedence and criticality of requirements.


b.
Qualification provisions.


c.
Requirements traceability.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:   Software Maintenance Plan 

 7.
DESCRIPTION/USE:  To define the objectives, standards, and procedures to be used in the software maintenance process.

 8.
OPR: ED14
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter.

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  

14.
INTERRELATIONSHIP: DRD’s 1032SW-015, Software Requirements Specification; and 1032SW-024, Software Utilization List
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Software Maintenance Plan provides insight into the method, approach, responsibility, and processes to be followed for maintenance of software and its associated documentation

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.13
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data
15.3
CONTENTS:  For the Software Maintenance Plan, provide separate volumes for each system element, e.g., ground operations, flight operations, mission operations, spacecraft.

In accordance with IEEE/EIA 12207.1-1997, the Software Maintenance Plan shall include:


a.
Plan information for the following activities:



1.
Maintenance process implementation.



2.
Problem and modification analysis.



3.
Modification implementation.



4.
Maintenance review/acceptance.



5.
Migration.



6.
Software Retirement.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
Specific standards, methods, tools, actions, procedures, and responsibility associated with the maintenance process. In addition, the following elements are included:


1.
Development and tracking of required upgrade intervals, including implementation plan.


2.
Approach for the scheduling, implementation, and tracking of software upgrades.


3.
Equipment and labs required for software verification and implementation.


4.
Updates to documentation for modified COTS or non-COTS software. 


5.
Licensing agreements for COTS.


6.
Plan for and tracking of operational backup software.


7.
Approach for the implementation of modifications to operational software (e.g., testing of software in development lab prior to operational use).


8.
Approach for software delivery process including distribution to facilities and users of the software products and installation of the software in the target environment (including, but not limited to, Spacecraft, simulators, Mission Control Center, and ground operations facilities).


9.
Approach for providing NASA access to a software utilization list; e.g., revision number, licensing agreement, etc., as defined in the Software Utilization List DRD.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.  

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032SW-019
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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PAGE:  1/1

 6.
TITLE:  Software Test Description

 7.
DESCRIPTION/USE:  To define and record the test preparation, test cases, and test procedures to be used for computer software configuration item (CSCI) qualification testing or for system qualification testing of a software system.  To assess the adequacy of the qualification testing to be performed.

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:

14.
INTERRELATIONSHIP:  In support of OSP-PLAN-023 OSP Program System Verification Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Test Description describes the test preparations, test cases, and test procedures to be used to perform qualification testing of a CSCI or a software system or subsystem.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.28
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data

15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Software Test Description shall contain:


a.
Test preparations, including hardware and software.


b.
Test descriptions.


c.
System or CSCI requirements addressed by the test case.


d.
Prerequisite conditions.


e.
Test inputs.


f.
Expected test results, including criteria for evaluating results, and assumptions and constraints.


g.
Requirements traceability.


h.
Test procedures.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE: Draft
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 6.
TITLE:  Software User Manual

 7.
DESCRIPTION/USE:  To provide for hands-on software users information on installation and use of a computer software configuration item (CSCI), a group of related CSCI’s, or a software system or subsystem.  The Software User Manual may also cover a particular aspect of software operation, such as instructions for a particular position or task.

 8.
OPR:  ED14
9.  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
13.
REMARKS:  The Software User Manual is developed for software that is run by the user and has a user interface requiring on-line user input or interpretation of displayed output.  A Software User manual shall be provided as appropriate  to support user operation of each computer software configuration item (CSCI), a group of related CSCI’s, or a software system or subsystem.
14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software User Manual defines user instructions for the software.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.30
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data

15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Software User Manual shall contain:


a.
Software summary: including application, inventory, environment, organization and overview of operation, contingencies and alternate states and modes of operation, security and privacy, and assistance and problem reporting.


b.
Access to the software: first-time user of the software, initiating a session, and stopping and suspending work,


c.
Processing reference guide: capabilities, conventions, processing procedures, related processing, data backup, recovery from errors, malfunctions, and emergencies, messages, and quick-reference guide.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE: Draft
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 6.
TITLE:  Software Version Description

 7.
DESCRIPTION/USE:  To identify and record the exact version of software to be delivered to a user, support, or other site.

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS:  The term “version” may be applied to the initial release of the software, to a subsequent release of that software, or to one of multiple forms of the software released at approximately the same time (for example, to a different site). 

14.
INTERRELATIONSHIP: 

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Version Description identifies and describes a software version consisting of one or more Computer Software Configuration Items (CSCI’s).  The description is used to release, track, and control software versions.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.13
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data
15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Software Version Description shall identify and provide:


a.
Full identification of the system and software (i.e., numbers, titles, abbreviations, version numbers, and release numbers.)


b.
Executable software (i.e., batch files, command files, data files, or other software needed to install the software on its target computer).


c,
Software life cycle data that defines the software product.


d,
Archive and release data.


e.
Instructions for building the executable software, including, for example, the instructions and data for compiling and linking and the procedures used to recover the software, perform software regeneration, testing, or modification.


f.
Data integrity checks for the executable, object code, and source code.


g.
Source files (any files needed to regenerate the executable software for the CSCI).
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Software Test Report

 7.
DESCRIPTION/USE:  To assess, analyze and record the results of the computer software configuration item (CSCI) qualification testing, system qualification testing of a software system, or other testing identified in the contract.

 8.
OPR:  ED14
9.  DM:  OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix
12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
13.
REMARKS:

14.
INTERRELATIONSHIP:  In support of OSP-PLAN-023, OSP Program System Verification Plan.

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Test Report is a record of the qualification testing performed on a CSCI, a software system or subsystem, or other software-related item.  This report covers the qualification of individual contract end items of software.

15.2
APPLICABLE DOCUMENTS


IEEE/EIA 12207.1-1997, clause 6.29
Industry Implementation of International Standard ISO/IEC 12207: 1995, Software Life cycle processes – Life cycle data

OSP-PLAN-023 



OSP Program System Verification Plan
15.3
CONTENTS: In accordance with IEEE/EIA 12207.1-1997, the Software Test Report shall include:


a.
Overview of the test results.



1.
Overall assessment of the software as demonstrated by the test results.



2.
Remaining deficiencies, limitations, or constraints detected by testing.  Describe the impact on software and system performance, the impact on software and system design to correct it, and a recommended solution or approach for correcting it.



3.
Impact of test environment.


b.
Detailed test results.



1.
Project-unique identifier of a test and test procedure(s).



2.
Summary of test results.



3.
Problems encountered.



4.
Deviations from test cases/procedures.


c.
Test log.



1.
Date(s), time(s), and location(s) of tests performed.



2.
Test environment, hardware, and software configurations used for each test.

3. Date and time of each test-related activity, the identity of the individual(s) who performed the activity, and the identities of witnesses, as applicable.


d.
Rationale for decisions.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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 6.
TITLE:  Software Inspection/Peer Review Report

 7.
DESCRIPTION/USE:  To provide insight to, overview of, and to manage and record the results and findings from all software inspections/peer reviews on the OSP project.  

 8.
OPR:  OSP
9.  DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer’s letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

13.
REMARKS: Each report is provided informally by posting report on a website or server accessible by NASA and emailing notification to NASA that the review took place and providing specific link to the report.

14.
INTERRELATIONSHIP:  DRD 1032SW-014, Monthly Software Metrics Report
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Software Inspection/Peer Review Report applies to all flight, ground, simulation, and test inspections/peer reviews on the OSP project.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Software Inspection/Peer Review Report shall include:


a.
Identification Information (including Item Being Inspected, Inspection type, and Inspection Time and Date).


b.
Summary on total time expended on each inspection/peer review (including total hour summary and per reviewer summary).


c.
Participant Information (including total number of participants and participants area of expertise).


d.
Total number of defects found (including major defect/minor defect breakdown and issues classification breakdown).


e.
Inspection results summary (i.e., pass, re-inspection required, etc.).


f.
Listing of all inspection defects.

g.
Electronic copy of item being inspected.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE:  Draft
2.
DRD NO.:  1032SW-024 
 3.
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 6.
TITLE:  Software Utilization List

 7.
DESCRIPTION/USE:  Maintains a software utilization list for operations, training, and spacecraft software.

 8.
OPR: ED44/KSC 
9. DM: OSP

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Per Data Requirements Matrix  

12.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix  

13.
REMARKS:  List is provided informally by posting list on a website or server accessible by NASA.  Provide to NASA a specific link to the list.

14.
INTERRELATIONSHIP: DRD 1032SW-018, Software Maintenance Plan
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Software Utilization List required to support operations, training, and spacecraft.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Software Utilization List shall identify software available for use in operations, training, and spacecraft.  Identification shall include the revision number, licensing agreement, locations of copies and the designated backup; category (COTS, modified COTS, or unique); assigned contractor organization; criticality (critical or non-critical); quantity; and status (whether the item is in active use, has been built-not-certified, or is currently in reserve). Provide separate lists for each system element, e.g., ground operations, flight operations, mission operations, spacecraft.
15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
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 6.
TITLE: Certification Plan

 7.
DESCRIPTION/USE: To document the certification approach, certification activities, and organizations necessary to define and execute the Program’s certification.

 8.
OPR:  VS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: MSFC-HDBK-2221, Verification Handbook, contains format examples for verification documentation.  The following document may be used as a reference document:


OSP-PLAN-019
Orbital Space Plane Design Reference Missions
14.
INTERRELATIONSHIP: DRD’s 1032VR-011, Verification Requirements and Specification Document; 1032VR-015, Verification Reports and 1032VR-016, Verification Requirements Compliance Information/ Document

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Certification Plan provides a detail description of the OSP Program’s certification approach and structure for implementing the certification program, as well as detail descriptions for the planned certification requirements.

15.2
APPLICABLE DOCUMENTS:

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design
OSP-PLAN-023
Orbital Space Plane Program System Verification Plan
15.3
CONTENTS: The Certification Plan shall identify all OSP Spacecraft subsystem and ground systems certification requirements as required by risk analysis assessment. The Certification Plan shall be in accordance with the certification program requirements contained within OSP-PLAN-023, OSP Program System Verification Plan. The Certification Plan shall describe the method for satisfaction of each requirement for certification of design and hardware adequacy at progressive milestones (i.e., Approach and Landing Test (ALT), Orbital Flight Test (OFT), First Manned Orbital Flight (FMOF), and other significant events as appropriate).
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15.
DATA PREPARATION INFORMATION (CONTINUED):

a. 
The plan shall list the subsystem and major assembly level certification requirements corresponding to the design and performance specified in the respective subsystem requirements specification. For each requirement, the certification method shall be identified (analysis or test) and a description provided as to the degree each contributes to satisfaction of the requirement. The type of testing to be performed at each level and the type of data to be obtained shall be specified along with a brief description of any analysis required. The key events or milestones that are constrained by each requirement shall be identified. The document(s) that provide a detailed definition of the implementation plan shall also be referenced.


b. 
The second section of each plan shall contain a matrix of all subsystems components or end item certification and identify the certification method for each type of performance and environment requirements.


For certification tests, the number of specimens, test type, test rigor, and quality assurance requirements shall be summarized. The extent of any analysis or simulation required shall also be described, identifying data sources, analytical techniques and the type of results to be provided. Where appropriate, reference shall be made to documentation that further details the method of implementation.


The Certification Plan shall contain the following:


a. 
Overview of the Program’s certification program (i.e., component/subsystem/system qualification tests and analyses, certification of modifications, plans).


b. 
Description of the Program’s organizational structure for implementing the certification program (i.e., organization’s involved in component/subsystem/system tests, review and signoff authority for certification approval data).


c. 
Detail descriptions of all certification activities (i.e., component/subsystem/system tests, analyses, inspections) to be performed based on the identified certification requirements. Identify any prerequisites, constraints, and objectives for all the certification activities.


d. 
Detail time correlated sequence of certification activities.


e. 
Description and planned usage of the support equipment, software, facilities, and tooling necessary to execute the certification activities.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Flight Test and Evaluation Plan

 7.
DESCRIPTION/USE: Develop a detailed test plan to show how the flight test objectives and applicable mission phases described in OSP-PLAN-023, OSP Program System Verification Plan will be satisfied.  The Flight Test and Evaluation Plan will describe what flight test objectives are to be satisfied/investigated during each of the flight test segments.  The plan will outline which test vehicle(s) are to be used for which tests and objectives.

 8.
OPR:  OSP
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: NPG 8705, Human Ratings Requirements and Guidelines for Space Systems requires the OSP Program to conduct a comprehensive flight test and evaluation program.  The following documents may be used as references:


OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan, Volume I


OSP-DOC-021
Orbital Space Plane (OSP) System Operations Concept Document


SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


LSP-OSPDEV-0001
OSP Spacecraft to Expendable Launch Vehicle (ELV) Interface Definition Document (IDD)

OSP-PLAN-019
Orbital Space Plane Design Reference Missions


OSP-DOC-043
Orbital Space Plane (OSP) Program Natural Environment Definition for Design
14.
INTERRELATIONSHIP: DRD’s 1032VR-014, Master Verification Plan; 1032VR-001, Certification Approval Request; 1032VR-015, Verification Reports; 1032VR-016, Verification Requirements Compliance Information/ Document
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The scope of this flight test and evaluation plan shall be limited to the planning and execution activities that will meet the test objectives and the applicable mission phases described in OSP-PLAN-023, OSP Program System Verification Plan. This includes all flight test plans and the facilities required to accomplish them. The objectives contained within OSP-PLAN-023 shall be applicable to both the Crew Rescue Vehicle and the Crew Transport Vehicle.  
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.2
APPLICABLE DOCUMENTS:

OSP-PLAN-023
OSP Program System Verification Plan

OSP-PLAN-022
Human Rating Plan (HRP)
15.3
CONTENTS: The Flight Test and Evaluation Plan shall document the planning and verification activities required to meet the test objectives described in OSP-PLAN-023, OSP Program System Verification Plan.  As a minimum, the plan shall document:


a.
A description of the test vehicle(s) to be used.


b.
The extent of flight testing for the test vehicle(s), e.g., number of flights, flight envelope, etc.


c.
The flight test objectives to be satisfied by each flight.


d.
A flight plan covering maneuvers to be used during each flight (including ground processing and setup).


e.
A description of range and frequency requirements.


f.
Instrumentation requirements.


g.
A description of both real-time and post-flight data processing.


h.
A description of control rooms and real-time monitoring and analysis requirements.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE: Verification Requirements and Specification Document (VRSD)

 7.
DESCRIPTION/USE: To define the detailed requirements and specifications for the verification of a flight article, including systems, subsystems and the ground systems. The VRSD will define the detail success criteria for each of the verification requirements.  The VRSD specifies requirements, success criteria and specifications for verification activities during the development phase, qualification phase, the acceptance phase and pre-launch, on-orbit and post-flight activities.

 8.
OPR:  VS10
9. DM: UP10

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents: 

MSFC-HDBK-2221
Verification Handbook, contains format examples for verification documentation


OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document

OSP-PLAN-019
Orbital Space Plane Design Reference Missions

OSP-DOC-043
Orbital Space Plane (OSP) Program Natural Environment Definition for Design
14.
INTERRELATIONSHIP: DRD 1032VR-014, Master Verification Plan
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Verification Requirements and Specification Document (VRSD) will identify the method(s) (e.g., test, analysis, inspection), level(s) (e.g., component, subsystem, system), phase(s) (e.g., qualification, acceptance) and the success criteria associated with the verification to be performed to satisfy each of the requirements.  

15.2
APPLICABLE DOCUMENTS:

OSP-PLAN-023
Orbital Space Plane Program System Verification Plan


OSP-DOC-047
Orbital Space Plane Program Environmental Qualification and Acceptance Test Requirements
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Verification Requirements and Specification Document shall be in accordance with OSP-PLAN-023, OSP Program System Verification Plan and OSP-DOC-047, Environmental Qualification and Acceptance Test Requirements.  The VRSD shall contain the following:


a.
Identification of the method(s) (e.g., test, analysis, inspection) in which the verification is performed to satisfy each of the Level III and lower requirements as documented in the Specification Tree (CM-SDT).



b.
Identification of the level(s) (e.g., component, subsystem, system) at which the verification is performed to satisfy each of the Level III and lower requirements as documented in the Specification Tree (CM-SDT)


c.
Identification of the phase(s) (e.g., qualification, acceptance) during which the verification is performed to satisfy each of the Level III and lower requirements as documented in the Specification Tree (CM-SDT)


d.
Detail success criteria (i.e. test limits, tolerances, specifications, margins) used in determining acceptability of the results of each verification activity.


Detail constraint criteria associated with performing the verification activity or the results of each verification activity.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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 6.
TITLE: Certification Approval Request

 7.
DESCRIPTION/USE: The Certification Approval Request is used to request NASA approval of all certification tests and analysis and their supporting documentation for purposes of completing certification activities for a component/subsystem/system

 8.
OPR:  VS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The identification of items to be certified will be based upon risk analysis assessment.  As a minimum, certification will take place at the subsystem level, in accordance with the certification program outlined in OSP-PLAN-023, OSP Program System Verification Plan.  The following document may be used as a reference document:


OSP-PLAN-019
Orbital Space Plane Design Reference Missions
14.
INTERRELATIONSHIP: DRD’s 1032VR-008, Certification Plan ; 1032VR-011, Verification Requirements and Specification Document; 1032VR-014, Master Verification Plan; 1032VR-015, Verification Reports; 1032VR-016, Verification Requirements Compliance Information/Document
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Certification Approval Request shall provide the documented results of successful completion of the certification activity with respect to satisfying the applicable requirement(s) from component through subsystem level, as determined by risk analysis assessment. Delta CARs shall be submitted, as required, in accordance with the Re-Certification requirements contained in OSP-PLAN-O23, System Verification Plan.  The CAR shall provide evidence that the following activities have taken place:


1. 
Test procedure was in compliance.


2. 
Constraints noted are removed.


3. 
Any failures corrected or dispositioned.


4. 
Test/analysis data satisfies requirements.


5. 
Test witnessing was as required.


6. 
Traceability back to the requirement and/or certification success criteria.


7. 
Test/analysis report is acceptable and attached.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.2
APPLICABLE DOCUMENTS:

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP) Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design


OSP-PLAN-023
Orbital Space Plane Program System Verification Plan
15.3
CONTENTS: The Certification Approval Request shall be prepared in accordance with OSP-PLAN-023 and contain the following:


a. 
Certification requirement number.


b. 
Part number and name.


c. 
Supplier part number.


d.
Subsystem.


e.
Verification Requirements Compliance Document 


f. 
Test agency and location.


g. 
Test start and completion dates.


h. 
Test plans, procedures with number and date.


i. 
Test/analysis reports number and date. Each report shall contain:

    

1. 
Conclusions and recommendations relative to success of the certification activity.

    

2. 
Description of deviations from nominal results, failures, approved corrective actions and procedures, and retest.

    

3. 
Identification of test configurations and any differences from the flight configuration.

    

4. 
Specific results of each procedure including automated test segments, each analysis, or other certification activity.

    

5. 
Performance data, plots, and pictures (as appropriate).

    

6. 
Clear description of how many flights or cycles the component/subsystem/element/ system that Certification Approval is being sought for.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032VR-013
 3.
DATA TYPE: 2
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE: Test Plans

 7.
DESCRIPTION/USE: To identify test conduct, objectives and schedules.

 8.
OPR:  ED22
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following documents may be used as reference documents:



MSFC-HDBK-2221

Verification Handbook 


OSP-DOC-001 


OSP Level I Requirements Program Interpretation Document 


MSFC-RQMT-3360

OSP Level II System requirements Document

OSP-PLAN-022


OSP Human Rating Plan, Vol. I

OSP-DOC-021


OSP System Operations Concept Document

SSP 50677


ISS to OSP Interface Requirements Document

LSPO-OSPDEV-0001

OSP to ELV Interface Definition Document
14.
INTERRELATIONSHIP: DRD’s 1032VR-013, Test Plans; 1032VR-014, Master Verification Plan; and 1032VR-011, Verification Requirements and Specification Document

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Test Plan describes tests to be performed and their schedules.

15.2
APPLICABLE DOCUMENTS: 
OSP-PLAN-023

 OSP Program System Verification Plan

15.3
CONTENTS: The Test Plans shall be prepared in accordance with the requirements of OSP-PLAN-023, OSP System Verification Plan.  As a minimum, test plans shall include:


a.
Test objectives and schedules relative to program milestones.


b.
Description of unit under test and its configuration.

c.
Constraints and limitations.

d.
Instrumentation requirements.


e.
Pretest analysis predictions.


f.
Test cases.


g.
Environments.


h. 
Safety and hazard analysis of test conduct and conditions.

i.
Pass/fail criteria.


j.
Organization responsible for the test(s).


k.
Traceability back to the requirement.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032VR-014
 3.
DATA TYPE: 2
4.
DATE REVISED:  



5.
PAGE:  1/3

 6.
TITLE: Master Verification Plan (MVP)

 7.
DESCRIPTION/USE: The MVP documents the verification planning and implementation activities that will provide evidence that the OSP System was designed to meet mission goals and objectives.

 8.
OPR:  VS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following document may be used as reference document:


MSFC-HDBK-2221
Verification Handbook, contains format examples for verification documentation

OSP-PLAN-019
Orbital Space Plane Design Reference Missions
14.
INTERRELATIONSHIP: DRD 1032VR-011, Verification Requirements and Specification Document
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Master Verification Plan provide a detailed description of the project’s verification approach and structure for implementing the verification program, as well as detail descriptions for the planned verification requirements.

15.2
APPLICABLE DOCUMENTS:

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP)  Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design


OSP-PLAN-023
Orbital Space Plane Program System Verification Plan


OSP-DOC-048
Orbital Space Plane Program Environmental Qualification and Acceptance Test Requirements
DRD Continuation Sheet

TITLE:
Master Verification Plan (MVP)
DRD NO.: 1032VR-014
DATA TYPE: 2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The Master Verification Plan shall be in accordance with OSP-PLAN-023, OSP Program System Verification Plan.  The MVP shall include:


a.
Overview of the project’s verification program (i.e., qualification/acceptance vs. protoflight, verification of spares, refurbishment/reverification/recertification plans).


b.
Description of the project’s organizational structure for implementing the verification program (i.e., organization’s involved in component vs. system tests, review and signoff authority for compliance data).


c.
Detailed descriptions of all verification activities (i.e., tests, analyses, inspections) to be performed based on the identified verification requirements.  Identify any prerequisites, constraints, and objectives for all the verification activities.


d.
Detailed time correlated sequence of verification activities.


e.
Description and planned usage of the support equipment, software, facilities, and tooling necessary to execute the system verification activities.


f.
Identification of the resources required to perform the required verification activities as well as resource owners and/or providers.  These resources (e.g., facilities, software, simulators) include those that do not currently exist or existing resources that need to be upgraded.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032VR-015
 3.
DATA TYPE: 2
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE: Verification Reports

 7.
DESCRIPTION/USE: To report the results of the verification activities.

 8.
OPR:  VS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The Verification Reports will be included in the Acceptance Data Package for certification activities.

14.
INTERRELATIONSHIP: DRD’s 1032VR-012, Certification Approval Request; 1032VR-010, Flight Test and Evaluation Plan; and 1032VR-013, Test Plans
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Verification Reports (i.e., procedure, memo, and assessments) shall document the results of each verification activity with respect to satisfying the applicable requirement(s).

15.2
APPLICABLE DOCUMENTS:

OSP-PLAN-023
OSP Program System Verification Plan
15.3
CONTENTS: The Verification Report shall be in accordance with requirements contained in OSP-PLAN-023, OSP Program System Verification Plan for the generation of Verification Reports.  Verification Reports shall include Flight Test and Evaluation Reports. The Verification Reports shall focus on the following:

a.
Specific title of verification activity.

b.
Specific purpose and objectives of the verification activity.

c.
Conclusions and recommendations relative to success of the verification activity.


d.
Description of deviations from nominal results, failures, approved corrective actions and procedures, and retest.

e.
Traceability back to the requirement and/or verification success criteria.

f.
Copy of as-run procedure (as appropriate) that documents differences between procedures planned and procedures performed.


g.
Identification of test configuration  or vehicle configuration and any differences from the flight configuration.

h.
Specific results of each procedure including automated test segments, each analysis, or other verification/validation activity. 

i.
Correlation of specific results to models as applicable.

j.
Performance data, plots, and pictures (as appropriate).

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032VR-016
 3.
DATA TYPE: 3
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE: Verification Requirements Compliance Document (VRCD)

 7.
DESCRIPTION/USE: The VRCD identifies and correlates the submitted verification reports against the requirements.

 8.
OPR:  VS10
9. DM: OSP

10.
DISTRIBUTION: Per Contracting Officer’s letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: The following document may be used as a reference document:


MSFC-HDBK-2221 
Verification Handbook, contains format examples for verification documentation


OSP-PLAN-019
Orbital Space Plane Design Reference Missions
14.
INTERRELATIONSHIP: DRD’s 1032VR-011, Verification Requirements and Specification Document; 1032VR-015, Verification Reports
15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Verification Requirements Compliance Document (VRCD) identifies the compliance data associated with each requirement.

15.2
APPLICABLE DOCUMENTS:

OSP-DOC-001
Orbital Space Plane (OSP) Level I Requirements Program Interpretation Document

MSFC-RQMT-3360
Orbital Space Plane (OSP)  Level II System Requirements Document (SRD)

OSP PLAN-022
Orbital Space Plane Program Human Rating Plan

SSP 50677
International Space Station (ISS) to Orbital Space Plane (OSP) Interface Requirements Document


MSFC-RQMT-3353
Orbital Space Plane (OSP) Program Natural Environment Definition for Design


OSP-PLAN-023
Orbital Space Plane Program System Verification Plan
15.3
CONTENTS: The Verification Requirements Compliance Document (VRCD) shall be in compliance with the requirements specified in OSP-PLAN-023, OSP Program System Verification Plan.  The VRCD shall contain the following:


a.
Identification of the agreed-upon verification requirements associated with each requirement.


b.
Identification of the verification reports (i.e., test report, analysis, procedure) that identify compliance to the requirement(s).


c.
Identification of traceability of the compliance data to the requirement(s).


d.
Identification of any nonconformances (e.g. waivers, deviations, discrepancy report) against the requirement(s).

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1032
ISSUE: Draft
2.
DRD NO.:  1032VR-017
 3.
DATA TYPE: 3
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE: Test Procedures

 7.
DESCRIPTION/USE: To provide procedures for performing tests.

 8.
OPR:  ED22
9. DM: UP01

10.
DISTRIBUTION: Per Contracting Officer’s Letter

11.
INITIAL SUBMISSION: Per Data Requirements Matrix

12.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

13.
REMARKS: 

14.
INTERRELATIONSHIP:

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Test Procedures define the procedures to be followed in conducting tests.

15.2
APPLICABLE DOCUMENTS: None
15.3
CONTENTS: The Test Procedures shall include:

a.
Descriptive title for each test to be conducted.

b.
Purpose and objective of tests.

c.
Identification of equipment (or concept) being tested.

d.
Statement of the task groups (personnel) involved.  (A list, in sequential order, of all discrete performance tasks—with critical tasks identified—that will be performed).

e.
Identification of test conditions, performance measures, number of tests, and sequence of test events.

f.
Descriptions of procedures for conducting each test.  Explanation of how environment variables and other factors which could affect human performance will be controlled.

g.
Step-by-step descriptions of testing.

h.
Identification of precautions and/or hazards to personnel or hardware.

i.
Configuration of the hardware to be tested, identifying any differences between the test and flight articles.

j.
Test tolerances.

k.
Accept or reject criteria.

l.
Layouts or part schematics showing instrumentation details.

m.
Test article support conditions.

n.
Simulated interfaces.

15.4
FORMAT: Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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