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DATA PROCUREMENT DOCUMENT

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 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.

1.2.2.1     The DRL and the Data Requirements Matrix (DRM) are the same under this contract.

1.2.2.2     The following definitions apply for submission activities:


   Initial – First release of a document.  

   Update – Update to a document.

   Final – Baseline version of the document.  The baseline version of the document shall be maintained and updated as required throughout the life of the contract.

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

B
Business


D
Demo


M
Management


O
Operations


S
Safety


T
Technical

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

1.2.3.4
To facilitate the usage and maintenance of the DPD, the DRD's have been divided into sections 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 pages that precedes the DRD's.

1.2.4
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 13.2 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 11, 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 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 required. Electronic deliverables shall be printable where possible.  The Contractor will not be required to deliver the data in a printable format for data deliverables such as source code, CAD models, mathematical models, etc. which are not printable. The software versions of all submittals shall be confirmed prior to delivery.

Data deliverables shall be delivered to NASA in the format specified by the NExIOM and described in DRD CEV-T-004.  NExIOM will govern both acceptable formats as well as required metadata pertaining to delivery products.  NExIOM-mandated meta-information will be expressed in XML and be governed by the NExIOM Working Group.  All deliverables will consist of at least the deliverable itself and accompanying NExIOM meta-information.  In some cases, NExIOM will govern the form of the deliverable itself in addition to prescribing required meta-data.  

Data submittals in MS Word, MS Project, Excel or PowerPoint shall consist of a single, searchable Adobe Acrobat PDF file in addition to the native Word, Excel, Project or PowerPoint electronic file(s).  Where data submittals are not an MS Word, MS Project, Excel or PowerPoint product, the NExIOM-conformant format and the native format electronic file(s) shall be submitted.  

Where a single native format file is not possible, multiple files may be integrated into a single ZIP file for submission with the concurrence of NASA.  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.  

All native format files delivered by the Contractor shall be readable by COTS software.  Where the native file formats are not readable by COTS software, and with the concurrence of the NASA COTR, the Contractor shall deliver the application (source code and executable) required in order to read the native file format.  The preferred format for CAD data will be Pro Engineer.  The Contractor may request an alternative format.  

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 13.4, 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 via the Integrated Collaborative Environment (ICE) in accordance with Appendix A2, 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
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 ICE Repository:  See J-1, Appendix 2, ICE Operating Environment for details on using the ICE repository.

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
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. The format being used by the Contractor’s internal documents shall be readable by COTS tools. 

2.6
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.

2.7
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.

2.8
Maintenance of Type 1 Document Submittals
2.8.1
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).

2.8.2
Individual page revisions shall be made as deemed necessary by the Contractor or as directed by the Contracting Officer.

2.8.3
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.

2.8.4
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.

2.8.5
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.

2.8.6
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.
Data Requirements Matrix

	DRD
	Title
	Type
	Submission Events
	Notes

	
	
	
	Proposal
	ATP
	IBR
	SRR
	SDR
	SwRR
	SubSys PDR
	PDR
	SubSys CDR
	CDR
	AR
	FRR
	Other
	

	CEV-B-001
	Financial Management Report (533)
	3
	
	I
30 Days After
	
	
	
	
	
	
	
	
	
	
	U
	The initial (baseline) NF533Q report shall b e submitted within 30 days after authorization to proceed.  In addition, NF533 reporting shall begin no later than 30 days after the incurrence of cost.  Submission frequency is monthly for NF533M and Quarterly for NF533Q.

	CEV-B-002
	Workforce Reporting
	3
	
	I
30 Days After
	
	
	
	
	
	
	
	
	
	
	I
	The initial report shall be submitted within 30 days after authorization to proceed.  Submission frequency is monthly - Ten (10) workdays after month end.

	CEV-B-003
	Cost Performance Report
	3
	I
	
	U
90 Days Prior
	
	
	
	
	
	
	
	
	
	U
	Initial submission is 90 days after Authority to Proceed.  Format 5:  Initial Cost Performance (CPR) shall contain rankings of cost and schedule drivers.  Submission frequency is monthly; by the 10th working day following the close of the prior month accounting period.  Format 5:  Updated list of the rankings every 6 months, based on performance to date.

	CEV-B-004
	EVM System Description (Criteria)
	2
	
	
	F
30 Days Prior
	
	
	
	
	
	
	
	
	
	U
	Initial submission shall be 30 days prior to IBR.  Submission frequency is  as necessary to report significant changes to EVM system description.

	CEV-B-005
	CEV Cost Analysis Data Requirements (CADRe)
	3
	
	I
90 Days After
	U
	U
90 Days Prior
	
	
	
	U
90 Days Prior
	
	U
90 Days Prior
	
	U
90 Days Prior
	U
	The initial CADRe shall be submitted 90 days after contract award.  

	CEV-D-001
	FAST Review Data Package
	3
	
	
	
	
	
	
	
	
	
	
	
	
	F
	Initial submission 5 business days prior to for FAST Definition Review

	CEV-D-002
	FAST Flight Test Plan
	1
	
	
	
	
	
	
	
	
	
	
	
	
	I
	Initial submission 5 business days prior to for FAST Definition Review.


	CEV-D-003
	FAST Test Range Compliance Plan
	3
	
	
	
	
	
	
	
	
	
	
	
	
	I
	Initial submission 5 business days prior to for FAST Definition Review.


	CEV-D-004
	FAST Preflight Test Analysis Data Products
	2
	
	
	
	
	
	
	
	
	
	
	
	
	I
	Initial submission two weeks prior to FAST Critical Design Review.

	CEV-D-005
	FAST Critical Design Review Data Package
	3
	
	
	
	
	
	
	
	
	
	
	
	
	F
	Initial submission two weeks prior to FAST Critical Design Review.

	CEV-D-006
	FAST Flight Test Readiness Review Data Package
	3
	
	
	
	
	
	
	
	
	
	
	
	
	F
	Initial submission two weeks prior to FAST Flight Test Readiness Review.

	CEV-D-007
	FAST Post Flight Test Report
	3
	
	
	
	
	
	
	
	
	
	
	
	
	F
	Submission two weeks prior to FAST Post Flight Test Review.

	CEV-M-001
	CEV Organization Structure
	3
	I
	
	
	
	
	
	
	
	
	
	
	
	U
	Updates monthly. In the event of significant change in key personnel or in the reporting structure an update shall be submitted within 5 working days of such change.

	CEV-M-002
	Integrated Master Schedule (IMS)
	3
	I
	
	U
	
	
	
	
	
	
	
	
	
	U
	The IMS shall be submitted monthly.

	CEV-M-003
	Performance Assessment Plan, Reports and Management Reviews
	1/3/3 *
	
	
	
	
	
	
	
	
	
	
	
	
	U
	The first Monthly input should support a review 20 working days after the initial financial month end.  The first Quarterly input should support a review 20 working days after the end of the initial GFY quarter under contract.  Submission frequency is Monthly and Quarterly.

* Plan= Type 1, Reports=Type 3, Review Packages=Type 3

	CEV-M-004
	Configuration Management Plan
	1
	
	I
45 Days After
	
	
	
	
	
	
	
	
	
	
	U
	Initial submission is ATP + 45 days; update as necessary to incorporate changes.

	CEV-M-005
	Data Management Plan
	1
	
	I
45 Days After
	
	
	
	
	
	
	
	
	
	
	U
	Initial submission is ATP + 45 days; update as necessary to incorporate changes.

	CEV-M-006
	Risk Management Plan and Risk Management Reports
	2/3*

	P
	U
30 Days After
	
	
	
	
	
	
	
	
	
	
	U
	The RM Plan initial submittal shall be submitted with the proposal and revised for approval within 30 days after contract start.
 
Frequency Of Submission:  The RM Plan shall be reviewed at least annually thereafter and updated as required.  Additional Submissions:  If there are no changes since the last update, the Contractor shall re-certify its accuracy NLT 1 October of each year.

Monthly risk management reports shall be submitted showing the status of all risk management/risk mitigation efforts.  The report shall highlight new risks that have been added since the last month as well as the up to date status of all “high” & “medium” risks.  

	CEV-M-007
	Information Technology (IT) Security Plans and Reports
	1
	
	I
30 Days After
	
	
	
	
	
	
	
	
	
	
	U
	Initial submission is within thirty (30) days after contract award (except the four communication security documents due at SDR); IT Security Plan updates as defined in Security of Information Technology NPR 2810.1, Communication Security documents updates at PDR with final planned for CDR.

	CEV-O-001
	Contractor’s CEV Concept of Operations
	2
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	
	
	F
45 Days Prior
	
	
	
	
	
	

	CEV-O-002
	CEV Operations Requirements Implementation Plan and Report
	2/3*
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	
	
	P
45 Days Prior
	
	
	
	
	U
	* Plan submitted at SRR will be type 2. Reports will be type 3.
Plan shall be submitted at SRR.  An updated Plan at SDR and Preliminary at PDR.  Reports shall be submitted at SDR and PDR.

	CEV-O-003
	CEV Ground Operations Plan
	2
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	
	
	P
45 Days Prior
	
	
	
	
	
	

	CEV-O-004
	Flight Hardware Operations and Maintenance Plan
	2
	
	
	
	
	I
45 Days Prior
	
	
	P
45 Days Prior
	
	
	
	
	
	Draft at SDR
Preliminary at PDR

	CEV-O-005
	Ground Systems Plans and Reports
	2/3*
	
	
	
	
	I
45 Days Prior
	
	
	P
45 Days Prior
	
	
	
	
	
	Initial at SDR
Preliminary at PDR

	CEV-O-006
	CEV Flight Operations Plan
	2
	
	
	
	
	I
45 Days Prior
	
	
	P
45 Days Prior
	
	
	
	
	
	Initial at SDR
Preliminary at PDR

	CEV-O-007
	Eastern/Western Range Safety Requirements Document and Report
	1/2*
	
	
	
	
	I
45 Days Prior
	
	
	P
45 Days Prior
	
	
	
	
	
	Initial at SDR
Preliminary at PDR

	CEV-O-008
	Flight Hardware and Ground Systems Computer Models
	2
	
	
	
	
	I
45 Days Prior
	
	
	P
45 Days Prior
	
	
	
	
	
	Initial SDR
Preliminary at PDR

	CEV-O-009
	CEV Training Systems Plan
	2
	
	
	
	
	I
45 Days Prior
	
	
	P
45 Days Prior
	
	
	
	
	
	Initial at SDR
Preliminary at PDR

	CEV-S-001
	Safety and Mission Assurance (S&MA) Plan
	1
	
	
	
	I
45 Days Prior
	F
45 Days Prior
	
	
	
	
	
	
	
	
	SRR – deliver high level plan and schedule of DR deliveries.

	CEV-S-002
	Fault Tree Analysis
	1
	
	
	
	
	I
45 Days Prior
	
	
	U
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-S-003
	System Safety Hazard Analysis
	1
	
	
	
	
	I
45 Days Prior
	
	
	U
45 Days Prior
	
	U
45 Days Prior
	
	F
45 Days Prior
	
	

	CEV-S-004
	Mishap and Safety Statistics
	2
	
	
	
	
	
	
	
	
	
	
	
	
	U
	The contractor shall provide monthly reports documenting monthly mishaps and safety statistics starting with contract approval.

	CEV-S-005
	Failure Modes Effects Analysis & Critical Items List (FMEA/CIL)
	1
	
	
	
	
	I
45 Days Prior
	
	
	U
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-S-006
	Reliability, Maintainability, and Supportability Integrated Report
	1
	
	
	
	
	
	
	
	I
45 Days Prior
	
	U
45 Days Prior
	
	F
45 Days Prior
	
	Initial draft with SRR, providing high-level system allocations.

	CEV-S-007
	Probabilistic Risk Assessment Plan
	1
	
	
	
	I
45 Days Prior
	F
45 Days Prior
	
	
	
	
	
	
	
	
	SRR – Contractor procedures, guidelines, groundrules and general assumptions documented to a level to guide the PRAs through their development.

	CEV-S-008
	Probabilistic Risk Assessment Results
	1
	
	
	
	
	I
45 Days Prior
	
	
	U
45 Days Prior
	
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	

	CEV-S-009
	Software Quality Assurance (SQA) Audit Report
	2
	
	
	
	
	
	I
45 Days Prior
	
	
	
	
	
	
	U
	Submission frequency is every 6 months after software development starts and through all software development and testing.  A summary report of previous audits will be presented at the Software Requirements Review (SWRR).

	CEV-T-001
	CEV Nomenclature Plan
	1
	
	
	
	
	I
45 Days Prior
	
	
	F
45 Days Prior
	
	
	
	
	
	First part of Nomenclature Plan shall be delivered at SDR
Second part beginning at PDR.  Updates as reqd.

	CEV-T-002
	CEV Systems Engineering Management Plan
	2
	I
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	
	

	CEV-T-003
	Simulation Based Acquisition Plan
	2
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	
	

	CEV-T-004
	NExIOM Instance Delivery
	2
	
	I
30 Days After
	
	
	U
45 Days Prior
	
	
	F
45 Days Prior
	
	
	
	
	U
	It is expected that deliveries will occur approximately every 4-6 months.  These deliveries will coincide with the analysis cycles specified in support of DRD CEV-T-029.

	CEV-T-005
	Technology Management and Insertion Plan and Reports
	2
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	U
	This DRD consists of multiple deliverable documents.  The Plan delivery is Final at Contractor’s SRR -45 days.

Report Submission as technologies are identified.

	CEV-T-006
	Software Development Plan
	2
	I
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	
	

	CEV-T-007
	Software Configuration Management Plan
	2
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	
	

	CEV-T-008
	Trade Studies Report 
	3
	
	
	
	
	
	
	
	
	
	
	
	
	U
	To be provided within 15 business days of the completion of each analysis cycle.  Each analysis cycle ranges in duration from 4 to 6 months.  There will be approximately 5-7 cycles between contract award and PDR.

	CEV-T-009
	Integrated Logistics Support Plan
	2
	
	
	
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-010
	Logistics Support Analysis
	2
	
	
	
	
	
	
	
	I
	
	F
45 Days Prior
	
	
	
	SRR Submission at Contractor’s SRR-45 days

	CEV-T-011
	Logistics Management System (LMS) Plan 
	2
	
	
	
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-012
	Launch Site CEV Propellants, Fluids, and Gases Forecast
	3
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-013
	Master Verification Plan (MVP)
	2
	
	
	
	
	I
45 Days Prior
	
	U
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-014
	Human Engineering Management Plan
	2
	
	
	
	F
	
	
	
	
	
	
	
	
	
	- SRR Submission at Contractor’s SRR-45 days

	CEV-T-015
	Materials Usage Agreements (MUA)
	1
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	Although the vast majority of MUAs will be identified after PDR, the contractor shall identify and provide preliminary MUAs at PDR for major materials and processes applications that are essential to the planned vehicle design, but would require an approved MUA.

	CEV-T-016
	Electronic Manufacturing Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-017
	Contamination Control Plan (CCP)
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-018
	Materials Identification and Usage List (MIUL)
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-019
	Nondestructive Evaluation Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-020
	Materials and Processes Selection, Implementation, and Control Plan
	2
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	Contractor-proposed changes to document may be submitted to NASA for approval at any time after final approval.  Complete re-issue of the document is required.

	CEV-T-021
	Spectrum Management Documents and Radio Frequency/Optical ICDs
	1
	
	
	
	
	
	
	
	
	
	
	
	
	U
	Forms NTIA-33 - Transmitter Equipment Characteristics, NTIA-34 -Receiver Equipment Characteristics, & NTIA-35 -Antenna Equipment Characteristics shall be completed by the contractor for each RF system for operational vehicle.  

Spectrum Management documents:
Stage 1 Forms shall be delivered at Contractor’s SRR - 45 days.  Stage 2 Forms shall be delivered at PDR.  Further stages finalized at CDR.

RF/Optical ICDs:
The initial delivery of the RF/Optical ICDs will be at SDR.  Update at PDR.  Final at CDR.

	CEV-T-022
	CEV Electromagnetic Compatibility Control and Verification Document
	2
	
	
	
	
	
	
	
	
	
	
	
	
	U
	Vol. 1 Final at SDR
Vol. 2 Final at PDR
Vol. 3 Final at PDR
Vol. 4 Final at PDR
Vol. 5 Final at SDR
Vol. 6 Final at SDR 

	CEV-T-023
	Electrical, Electronic, and Electromechanical Parts Management and Implementation Plan
	2
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-024
	CEV Natural Environment Data Book
	1
	
	
	
	
	I
45 Days Prior
	
	
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-025
	Crew Survival Plan and Assessment Reports 
	2
	
	
	
	
	
	
	
	F
45 Days Prior
	
	F
45 Days Prior
	
	
	
	
The Plan shall be baselined at PDR. Post PDR, Reports are required at each major milestone.  The Final Report shall be at CDR.

	CEV-T-026
	CEV/Constellation Integrated Performance Analyses Document 
	2
	
	
	
	U
45 Days Prior
	U
45 Days Prior
	
	
	U
45 Days Prior
	
	U
45 Days Prior
	
	
	U
	To be provided within 15 business days of the completion of each analysis cycle.  Each analysis cycle ranges in durations from 4 to 6 months.  There will be approximately 7 cycles between contract award and PDR.  Note: The results of this DRD along with the supporting data will be used to support Constellation Integration Reviews.  Prior to PDR the Integration Reviews will be phased with the CEV major program reviews (i.e. Contractor SRR, SDR, & PDR). Post PDR, Integration Reviews will occur yearly and will be scheduled per Contracting Officer Letter.

	CEV-T-027
	CEV Specification and Drawing Trees
	1
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	
	
	F
45 Days Prior
	
	U
45 Days Prior
	
	
	
	

	CEV-T-028
	System Requirements Documents
	1
	
	
	
	I
45 Days Prior
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-029
	Architecture Design Document (ADD)
	2
	
	
	
	I
45 Days Prior
	F
45 Days Prior
	
	
	
	
	
	
	
	U
	Contractor’s option to maintain post-SDR.

Note: Delivery of initial and subsequent updates to the models to be provided with each analysis cycle.  Each analysis cycle ranges in durations from 4 to 6 months.  There will be approximately 5-7 cycles between contract award and PDR.

	CEV-T-030
	System Performance Analysis Report
	3
	
	
	
	
	
	
	
	
	
	
	
	
	U
	To be provided within 15 business days of the completion of each analysis cycle.  Each analysis cycle ranges in durations from 4 to 6 months.  There will be approximately 7 cycles between contract award and PDR.


	CEV-T-031
	Requirements Traceability Report
	1
	
	
	
	
	
	
	
	
	
	
	
	
	U
	The Requriements Traceability Matrix is due with each delivery of the requirements

	CEV-T-032
	CEV CAD Models
	3
	
	
	
	
	I
45 Days Prior
	
	U
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	U
	Final delivery of completed as-designed models at AR supplemented with documentation of as-built discrepancies.
Other = DCR

	CEV-T-033
	CEV Drawings
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-034
	Component Specification
	1
	
	
	
	
	
	
	I
45 Days Prior
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-035
	CEV Subsystem Requirements
	1
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	
	
	
	

	CEV-T-036
	Internal Interface Requirements Document (IRD)
	1
	
	
	
	
	
	
	
	
	
	
	
	
	U
	Module IRDs (if used):
Final at SDR

Subsystem IRDs:
Initial at SDR
Final at SS PDR

Component IRDs:
Initial at SS PDR
Final at PDR

	CEV-T-037
	System Module Level Requirements 
	1
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-038
	Interface Control Plan
	1
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-039
	Interface Control Documents
	1
	
	
	
	
	
	
	
	
	
	
	
	
	U
	External ICDs will be:
Initial at SS PDR
Update at PDR
Update at SS CDR
Final at CDR

Internal ICDs will be:
Module ICDs (if used):
Initial at SS PDR
Update at PDR
Update at SS CDR
Final at CDR

Subsystem ICDs:
Initial at SS PDR
Update at PDR
Update at SS CDR
Final at CDR

Component ICDs:
Initial at SS PDR
Update at PDR
Update at SS CDR
Final at CDR

	CEV-T-040
	Margins Management Plan
	2/3
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	U
	This DRD consists of two products: a Margin Management Plan and monthly reports.

The Margin Management Plan shall be submitted:
Final at 45 days prior to SRR

Margin Management Reports shall be submitted monthly and at each major review.

	CEV-T-041
	Aerothermal Environment Design and Data Book
	2
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-042
	Aerodynamic Environment Design and Data Book
	2
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-043
	CEV Instrumentation Plan
	2
	
	
	
	
	
	
	
	F
45 Days Prior
	
	
	
	
	U
	Some parts of this DRD (e.g.. the calibration provision, the ground data reduction process) may continue to evolve as the design maturing and will need to be updated after baseline.

	CEV-T-044
	Mass Properties Control Plan
	2
	
	
	
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-045
	Mass Properties Reports
	3
	
	
	
	
	I
45 Days Prior
	
	U
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	U
	In addition to the formal deliveries at major program milestones, mass properties reports will be needed on a periodic and as-requested basis to support design and integration activites for the CEV Program and Constellation Program. Mass properties updates will be required throughout the life of the CEV Program for each production spacecraft.

	CEV-T-046
	CEV MM/OD Analysis Report
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-047
	CEV Space Radiation Analysis Report
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	Reports to be delivered at major program milestones and as needed for the design and integration of the CEV System and the integration of Constellation Program elements.

	CEV-T-048
	Spacecraft Development Plan
	2
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-049
	CEV Data and Command Dictionary
	1
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	U
	Living document maintained throughout design and operation.

	CEV-T-050
	Avionics Subsystem - Constellation C3I Interoperability Report
	2
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-052
	Software Requirements Specification
	1
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-053
	Interface Design Description
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-054
	Interface Requirements Specification
	1
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-055
	Monthly Software Metrics Report
	3
	
	
	
	
	
	I
	
	
	
	
	
	
	U
	Other = Monthly after the initial submission at SwRR.

	CEV-T-056
	Software Design Document
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-057
	Software Inspection and Peer Review Report
	5
	
	
	
	
	
	
	
	
	
	
	
	
	U
	Other = All submissions are due 10 working days after each inspection.

	CEV-T-058
	Software Test Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-059
	C&DH Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-060
	Communications and Tracking Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-061
	Displays and Controls Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-062
	CEV Onboard Displays and Crew Interface Design Plan
	2
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-063
	Power and EPDC Systems Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-064
	Electrical Power and Energy Management Plan and Report
	2
	
	
	
	I
	U
45 Days Prior
	
	
	U
45 Days Prior
	
	F
45 Days Prior
	
	
	
	This DRD consists of multiple deliveries.  The plan shall be delivered at SRR.  Reports shall be delivered at major milestones.

	CEV-T-065
	Electrical Power Quality Specification Requirements Document
	1
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-066
	Portable Electrical Equipment Power Interface Design Document
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-067
	Mechanical Systems Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-068
	Thermal Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-069
	Thermal Mathematical Models and Documentation
	2
	
	
	
	
	I
45 Days Prior
	
	U
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-070
	Structural Loads Data Book
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	U
	Periodic update throughout the vehicle life.

	CEV-T-071
	Structural Dynamics Analyses, Loads, and Model Documentation
	2
	
	
	
	
	I
45 Days Prior
	
	U
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	U
	Periodic update throughout the vehicle life.

	CEV-T-072
	Fracture Control Plan
	2
	
	
	
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-073
	Structural Design Requirements
	1
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-074
	Propulsion System Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-075
	EVA Support Systems Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-076
	Environmental Control and Life Support Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-077
	Habitation Accommodations and Survival Crew Equipment Systems Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Other = "Compartment Mockups Development and Utilization Plan" due at ATP+120 days. 
Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-078
	Pyrotechnic Subsystem Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-079
	Recovery Systems Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Drop testing related documentation  to be delivered as addendum to databook during drop test program. Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-080
	Recovery Systems Simulation Models and Documentation
	2
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	

	CEV-T-081
	GN&C Design Requirements Document
	1
	
	
	
	
	I
45 Days Prior
	
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	
	
	

	CEV-T-082
	GN&C Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-083
	CEV Wiring Plan
	2
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-084
	CEV Wiring Database and Reports
	2
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	U
	Database maintenance will be required throughout the life of the CEV Program. Reports will be provided as needed to status wiring progress and to support design and integration activities for the CEV System.

	CEV-T-085
	CEV Grounding, Shielding and Circuit Protection/Isolation Plan
	2
	
	
	
	
	F
45 Days Prior
	
	
	
	
	
	
	
	
	

	CEV-T-086
	Abort/Escape System Design and Data Book
	3
	
	
	
	
	
	
	I
45 Days Prior
	U
45 Days Prior
	U
45 Days Prior
	F
45 Days Prior
	
	
	
	Design and Data Books are intended to be living documents maintained throughout the design and development process. By Acceptance Review in Phase 2 of the CEV Program the Design and Data Books should transition to Operational Data Books.

	CEV-T-087
	Facilities Identification Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-088
	Flight Test and Evaluation Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-089
	Vehicle Certification Test Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-090
	Vehicle Acceptance Test Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-091
	Manufacturing and Assembly Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	

	CEV-T-092
	CEV Handling and Transportation Plan
	2
	
	
	
	
	
	
	
	I
45 Days Prior
	
	F
45 Days Prior
	
	
	
	


DATA REQUIREMENT DOCUMENTS

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-B-001
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005



5. 
PAGE:
1

6.
TITLE:
Financial Management Report (533)
7. DESCRIPTION/USE:
The NASA Form 533 (NF533) reports provide data necessary for the following:

a) Projecting costs and hours to ensure that dollar and labor resources realistically support project and program schedules.







b) Evaluating Contractors' actual cost and fee data in relation to negotiated contract value, estimated costs, and budget forecast data.






c) Planning, monitoring, and controlling project and program resources.

d) Accruing cost in NASA's accounting system, providing program and functional management information, and resulting in liabilities reflected on the financial statements


8.
DISTRIBUTION: As Determined by the Contracting Officer
Per Data Requirements Matrix 
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The due dates for the NF533M and NF533Q reports are outlined in Chapter 3 of NPR 9501.2D.  The following is a summary of the NF533 due date requirements.

NF533M
Due not later than 10 working days following the close of the Contractor's monthly accounting period.

NF533Q
Due not later than the 15th day of the month proceeding the quarter being reported.

The due dates reflect the date the NF533 reports are received by personnel on the distribution list, not the date the reports are generated or mailed by the contractor.  It is critical that the NF533 reports are submitted in a timely manner to ensure adequate time for NASA to analyze and record the cost into the NASA accounting system.

533 M and Q reporting should reflect costs at WBS Level 3 with the exception of Systems Engineering and Integration (4.1.8.2) and Spacecraft (4.1.8.4), which shall be reported at Level 4. 


The following document(s) may be used as reference:
•  533 DRD-eCCR: 533 Electronic Submission Example
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.2.1. 
Related DRD(s): CEV-B-003
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

NF533 Monthly and Quarterly Cost Reporting.  The M/Q report shall provide a report for projecting costs and equivalent personnel (EP's) for evaluating Contractor's actual cost and fee, for the planning, monitoring, and controlling of project and program resources, and for accruing cost.
13.2
APPLICABLE DOCUMENTS:

NPD 9501.1G: NASA Contractor Financial Management Reporting System
NPR 9501.2D: NASA Contractor Financial Management Reporting
13.3
CONTENTS:

Uncompensated overtime hours worked should be reported on NF533 reports as a separate line item or in the footnotes.

An initial NF533 report is required in the NF533Q format to be used as a baseline for the life of the contract.  The initial (baseline) NF533Q report shall be submitted by the contractor within 30 days after authorization to proceed has been granted.  The initial report shall reflect the original contract value detailed by negotiated reporting categories and shall be the original contract baseline plan.  In addition to the initial (baseline) report, monthly NF533 reporting shall begin no later than 30 days after the incurrence of cost.

Column 7b (planned cost incurred/hours worked for the month) and 7d (cumulative planned cost incurred/hours worked) of the NF533M represent the negotiated baseline plan for the contract.  There may not be a relationship between the estimates provided in columns 8 of the NF533M to columns 7b and 7d.  Columns 7b and 7d represent the legally binding contract negotiated baseline plan plus all authorized changes.

Short and long-term cost estimates, which include all data entered in columns 8 and 9a on the NF533M and NF533Q reports, shall be based on the most current and reliable information available.

Prior period cost adjustments should be reported in column 7a and 7c of NF533M and column 7a of the NF533Q with a footnote discussing the reasons for and amounts of the adjustments.

Monthly NF533 reporting is no longer required once the contract is physically complete, provided the final cost report includes actual cost only (no estimates or forecasts). The contractor must continue to submit monthly NF533 reports as long as estimates for the following period are included.  If the final cost of a contract changes after the submission of the 'final' contractor cost report, the contractor must submit a revised NF533 report in the month the cost change is recognized.

Electronic NF533 Requirement




In addition to submitting the NF533M or NF533Q in a hardcopy format, the contractor, upon request, shall submit the NF533 electronically by the same due date as the hardcopy.  The data shall be submitted via email using the Government prescribed flat file format (see attached Agency Defined File Format for an example of the layout details) and shall include the following header information from the hardcopy.



	Data Element
	Description

	Contract Number
	NASA assigned contract number

	Modification Number
	Latest definitive Modification Number

	Accrual Date
	Date the data was generated for

	Report Period End Date 
	Period ending date of the NF533

	Operating Days
	Number of operating days for the current NF533

	Date Received/Submitted 
	Date the report is submitted

	CCR Format
	Monthly (NF533M) or Quarterly (NF533Q)

	Cost Unit of Measure
	Unit of measure used to report cost on the NF533 report

	HR/WYE Unit of Measure 
	Unit of measure used to report Hours/Work Year Equivalents (WYEs) on the NF533 report

	Authorized Contractor Representative
	Name of Contractor Approving Officer

	Date Signed
	Date the NF533 is approved and signed by the authorized Contractor Representative

	Monthly Grand Total Cost Incurred (7a) 
	Grand Total Actual Monthly cost for the prior month (column 7a on the NF533)

	Monthly Grand Total HR/WYE (7a)
	Grand Total Actual monthly hours/WYEs for the prior month (column 7a on the NF533)

	Monthly Grand Total Cost Planned (7b) 
	Prior month planned cost (column 7b on the NF533)

	Grand Total Cost Incurred ITD (7c)
	Grand total contract cost from Inception to Date (ITD) (column 7c on the NF533)

	Grand Total Planned Cost (7d)
	Grand total planned contract cost (column 7d on the NF533)

	Grand Total Estimated Cost (8a)
	Grand total current month cost estimate (column 8a on the NF533)

	Grand Total Estimated HR/WYE (8a)
	Grand total current month HR/WYE estimate (column 8a on the NF533)

	Grand Total Next Month Estimated Cost (8b) 
	Grand total next month cost estimate (column 8b on the NF533)

	Grand Total Balance of Contract (8c)
	Contract Balance for the remaining estimate to complete (column 8c on the NF533)

	Grand Total Contractor Estimate (9a)
	Contractor estimate to complete entire scope of contract (column 9a on the NF533)

	Grand Total Contract Value (9b)
	Contractor distribution of contract value by the reporting categories (column 9b on the NF533)

	Grand Total Unfilled Orders Outstanding (10)
	Unfilled order outstanding at the end of the reporting period (column 10 on the NF533)





The flat file will also contain detail information for each Reporting Category (RC).  A Reporting Category correlates to a task order, delivery order, or Work Breakdown Structure (WBS) and is the level at which cost is reported.  Each RC can have Sub-Reporting Category line items (detailed cost elements) that add up to a RC.  The Contractor is required to coordinate with the NASA Resource Analyst assigned to the contract in order to establish and maintain the Reporting Categories the contractor shall use to comply with this data requirement.  The chart below describes the data elements to be included in this section of the flat file (see attached Agency Defined File Format for specific layout details).






	Data Element Name
	Description

	Reporting Category (RC)
	Task, Delivery Order, Work Breakdown Structure

	Cost Incurred for Month (7a)
	Prior month actual cost incurred for each RC (column 7a on NF533)

	HR/WYE Incurred for Month (7a)
	Prior month actual HR/WYE incurred for each RC (column 7a on NF533)

	Contract prior month planned cost (7b) 
	Planned cost for prior month for each RC (column 7b on NF533)

	Contract ITD cost (7c)
	Contract ITD cost for each RC (column 7c on NF533)

	Contract planned ITD cost (7d)
	Contract planned ITD cost for each RC (column 7d on NF533)

	Current month estimated cost (8a)
	Cost estimate for the current month for each RC (column 8a on NF533)

	Current month estimated HR/WYE (8a) 
	HR/WYE estimate for the current month for each RC (column 8a on NF533)

	Next month estimated cost (8b)
	Estimated cost for next month for each RC (column 8b on NF533)

	Balance of Contract (8c)
	Balance of contract for the remaining estimate to complete for each RC (column 8c on NF533)

	Contractor Estimate (9a)
	Contractor estimate for the total estimate to complete entire scope of contract for each RC (column 9a on NF533)

	Contract Value (9b)
	Contract value based upon contract modifications for each RC (column 9b on NF533)

	Unfilled orders outstanding (10)
	Unfilled orders outstanding at the end of the reporting period for each RC (column 10 on NF533)

	Reporting Category level
	Used by NASA’s accounting system to determine the RC level

	Reporting Category Identifier
	Identifies if the RC is a actual Reporting Category or a SubReporting Category





The flat file shall be saved as a text file with no extension (do not include .txt after the file name) and named in strict accordance with the specific format described in the attached Agency Defined File Format document.

Distribution:
LF6
Cost Accounting (1 hardcopy)
_____
Contracting Officer (1 hardcopy)
 _____
Budget/Program Analyst (1 hardcopy)
_____ 
Technical (1 hardcopy)
_____ 
Upon Request, E-mail Account (1 electronic copy)

File names must be provided in a specific format.  Each file name will begin with the SAP 2 Character center abbreviation listed below.  The contract number and date will be included in the file name as well.  Below is a sample file name.

MACFPS001_NAS00-0001_yyyy_mm_dd


	Center
	Abbreviation

	Headquarters
	HQ

	Dryden
	DR

	Marshall
	MA

	Goddard
	GO

	Ames
	AM

	Stennis
	ST

	Glenn
	GL

	Johnson
	JO

	Langley
	LA

	Kennedy
	KE








SAP 2 Charter Center Abbreviations


 
Reference sample format ' 533DRD-eCCR'.
13.4
FORMAT: Cost Elements
Definitions
Labor
Reported to NASA as hours are incurred.

Equipment & Materials (commercial off the shelf)
Generally reported to NASA when received and accepted by the Contractor.

Manufactured Equipment

Defined as any equipment that is produced to specific requirements that make it useless to anyone else without rework.  Cost should be reported to NASA as the equipment is being manufactured.  The straight-line method for estimating accrued costs or the use of supplemental information obtained from the vendor are acceptable methods used to calculate the cost accrual amount.

Leases
Reported to NASA using a proration over the life of the lease.

Travel
Reported to NASA as costs are incurred.

Subcontracts
Actual and estimated costs reported by prime Contractor’s shall include subcontractors' incurred costs for the same accounting period.  Where subcontract costs are material, they should be separately identified on NF533 reports.  The prime Contractor shall include in the total cost of each subdivision of work the accrued cost (including fee, if any) of related subcontractor effort.  Subcontractors should, therefore, be required to report cost to the prime Contractor, using the accrual method of accounting.  If the G&A and fee reported by a subcontractor are at the total subcontractor level, these costs must be allocated to specific sub- divisions of work.  Data submitted by the subcontractor should be structured similar to the prime Contractor's NF533 to enable the prime Contractor to properly report to NASA.  For Firm Fixed Price subcontracts with a contract value greater than $500,000, the prime Contractor is required to document the methodology used to generate the sub- contractor costs reported and provide this information to the Contracting Officer and Center Deputy Chief Financial Officer (Finance).

Unfilled Orders
Reported as the difference between the cumulative cost incurred to date and amounts obligated to suppliers and subcontractors.

Fee
Should be accrued as earned using a consistent and auditable method to determine the amount.  For example:  an acceptable method would be to use historical data to determine the amount to accrue each month.  Fee should be reported on the NF533 following the 'Total Cost' line.  Award fee must be reported by the following categories:  Base Fee, Fee Earned, Interim Fee, Provisional Fee, Potential Additional Fee, and Total Fee.  If any of the above fee categories do not pertain, they should not be included in the NF533.

Prompt Payment Discounts
Cumulative cost reported to NASA should be the full incurred cost.  The prompt payment discount amount taken should be reported as a separate line item on the NF533 below the cumulative cost amounts for the contract.

13.5
MAINTENANCE: The Contractor shall provide a revised NF533M immediately to correct errors when deemed necessary by the NASA Financial Management Division.  The revised NF533M shall be delivered prior to closure of the current JSC account system for the month.  The reports shall be maintained electronically by the Contractor.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-B-002
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Workforce Reporting
8. DESCRIPTION/USE:
The report is used by NASA to provide workforce information to Center management.  The supplemental report is used by NASA Headquarters to support congressional inquiries.
8.
DISTRIBUTION: As determined by the Contracting Officer           
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.2.2. 
Referenced from SOW Paragraph(s): 1.2.1, 1.2.3
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The reports provide workforce data by geographic location.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Semi-Annual workforce report should provide Equivalent Personnel (EPs) by location,  specifically on or near site (NASA Center), and by State for workforce outside of the responsible NASA center area.  The report shall include contract labor, subcontract labor, and purchased labor.  The data should be reconcilable to other financial deliverables.  The content and frequency of the supplemental workforce report may vary based on specific direction provided by NASA Headquarters to support congressional inquiries.  It’s most common form in an annual request to provide workforce data by state, congressional district, or Zip Code.
13.4
FORMAT: Semi-Annual submissions:  Electronic format per Section J-3 2.3.2.1.
Supplemental Submissions:  Specific formatting will be mutually agreed upon by the Contractor and NASA
              

13.5
MAINTENANCE: Supplemental Management Information Reports shall be submitted but should reconcile with the NF533.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-B-003
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Cost Performance Report
9. DESCRIPTION/USE:
This report consists of five formats containing data for measuring contractors' cost and schedule performance on the NASA Crew Exploration Vehicle (CEV) acquisition contract. Format 1 provides data to measure cost and schedule performance by product-oriented Work Breakdown Structure (WBS) elements, the hardware, software, and services the Government is buying. Format 2 provides the same data by the Organization Breakdown Structure (OBS) elements.  Format 3 provides the budget baseline plan against which performance is measured. Format 4 provides staffing forecasts for correlation with cost estimates. Format 5 is a narrative report used to explain significant cost and schedule variances and other identified contract problems and topics. CPR data shall be used by NASA program managers to: (1) integrate cost and schedule performance data with technical performance measures, (2) identify the magnitude and impact of actual and potential problem areas causing significant cost and schedule variances, and (3) provide valid, timely program status information to higher management. The CPR is a management report. It provides timely, reliable summary-level data with which to assess current and projected contract performance. The CPR's primary value to the Government is its ability to reflect current contract performance measurement status and reasonably project future contract performance. It is important that the CPR be as accurate as possible so it may be used for its intended purpose, which is to facilitate informed, timely decisions. It will be used by the NASA component staff, including project and program managers, engineers, cost estimators, and financial management personnel, to confirm, quantify, and track known or emerging contract problems and serve as a basis for communicating with the contractor. The CPR data shall accurately reflect how work is being planned, performed, and measured and shall be consistent with the actual contract status. 
 
a. This Data Requirements Document (DRD) contains the format and content preparation instructions for the data product generated by the specific and discrete task requirements as delineated in the contract.  

b. The CPR shall be used to obtain cost and schedule performance information.  Refer to the Federal Acquisition Regulation (FAR) or Federal Acquisition Regulation Supplement clause on contract.  The CPR data elements shall reflect the output of the contractor's integrated management system which shall be complaint with the American National Standards Institute/Electronic Industries Alliance Standard 748 (ANSI/EIA-748), Earned Value Management Systems (EVMS) (current version in effect at time of contract award) 

c.l The CPR is a crucial element of NASA’s Continuous Cost-Risk Management (CCRM) process (Step 9) providing the government Project Manager high quality, timely cost-risk feedback for cost management improvement. Whereas the level of detail to be reported in Format 1 normally will be at level three of the WBS, for CCRM implementation purposes the following high-cost, medium and high risk items at a minimum shall be reported in Format 1, irrespective of variance thresholds, until such time as both CEV government project management and the contractor agree that they no longer represent medium or high risks. The initial risk items to be reported shall be the  medium and high risks identified by the Contractor at proposal submission. The Contractor shall identify the appropriate WBS level of reporting for each risk item.  The contractor is encouraged to identify known risks if not provided in the list above and track their performance measurement in the same manner.  The government reserves the right to amend the above list at the appropriate time during source selection, at Final Proposal Revision (FPR), and at any time during the effort as new information on risks becomes available.  The Government and the contractor shall periodically review and adjust as necessary WBS reporting levels on Format 1 to ensure they continue to provide appropriate visibility without requiring excessive information. If there is a significant problem at a lower level, detailed reporting for that WBS element shall be required until the problem is resolved. 

c.2 All five formats are mandatory in all cases. 

c.3 Significant variances require problem analysis.  The thresholds for significant variances are:
                                         Cum-to-Date                           Current Month               At Completion
Schedule Variance
+/- 10% and +/- $100k
          +/- 10% and +/- $50k
Cost Variance
            +/- 10% and +/- $100k            +/- 10% and +/- $50k              -$5M                           

8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The Cost Performance Report shall be available for online viewing at any time during the effort by government using appropriately protected Internet/Intranet technologies.
The CPR shall be submitted monthly by the 10th working day of the month following the month being reported.                                          
The time increments to be used in Format 3 will correspond (within the limits of the contractor’s disclosed fiscal calendar) with the government fiscal year.  
CPR reporting shall reflect costs at WBS Level 3 with the exception of Systems Engineering and Integration (4.1.8.2) and Spacecraft (4.1.8.4), which shall be reported at Level 4. 
CPR reporting shall include the flow down of EVM requirements to subcontractors as well as any reimbursable agreements with other government agencies.




The following document(s) may be used as reference:
•  533 DRD-eCCR: 533 Electronic Submission Example
•  CPR Formats 1-5: CPR Formats 1 through 5
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.2.3. 
Related DRD(s): CEV-B-001, CEV-B-005, CEV-M-002
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Cost Performance Report (CPR) includes data to measure cost and schedule performance.
13.2
APPLICABLE DOCUMENTS:

DI-MGMT-81466: Data item Description for Cost Performance Report
13.3
CONTENTS:

13.3.1. Format. Use the relevant DD Forms as listed above. All formats shall be submitted electronically in accordance with the following requirements. All formats shall be in a readable digital format (e.g., PDF files are not acceptable). The American National Standards Institute (ANSI) X12 standard (839 transaction set), the United Nations Electronic Data Interchange for Administration, Commerce and Transport (UN/EDIFACT) standard (PROCST message), the XML equivalent or any other equivalent or better electronic format shall be used to submit data electronically to the procuring activity. Contractor formats may be substituted whenever they contain all of the required data elements at the specified reporting levels and are compliant with the X12 standard, XML schema, or equivalent. On-line access to the data may be provided to augment formal CPR submission. (Note: Until the ANSI X12/XML standards are redefined to incorporate the changes to the forms, the new data elements shall be reported in Format 5.)  The final decision of the acceptable format shall be made by the NASA COTR.

13.3.2. Content. The CPR shall contain the following: 

13.3.2.1 Heading Information - Formats 1 - 5. Preparation instructions for Heading Information (Blocks 1 through 4) apply to Formats 1 through 5. 

13.3.2.1.1 Contractor. Enter in Block 1.a the contractor's name and division (if applicable). Enter in Block 1.b the facility location and mailing address of the reporting contractor. 

13.3.2.1.2 Contract. Enter the contract name in Block 2.a, the contract number (and the applicable Contract Line Item Number(s) (CLIN(s)) in Block 2.b, the contract type in Block 2.c, and the contract share ratio (if applicable) in Block 2.d. 

13.3.2.1.3 Program. Enter in Block 3.a the program name, number, acronym, type, model, and series, or other designation of the prime item(s) purchased under the contract. Indicate the program phase (development, production, etc.) in Block 3.b. Indicate whether the contractor’s EVMS has been accepted by the Government and the date of the acceptance. 

13.3.2.1.4 Report Period. Enter the beginning date in Block 4.a and the ending date in Block 4.b of the period covered by the report. 

13.3.2.1.5 Security Classification. Enter the appropriate security classification at the top and bottom of each page. 

13.3.2.1.6 Dollars in _________ (to be filled in by Offeror). If reported dollar amounts are in thousands, millions, or billions, enter the factor at the top of each page. 

13.3.2.2  Format 1 - Work Breakdown Structure. 

13.3.2.2.1  Contract Data. 

13.3.2.2.1.1 Quantity. Enter in Block 5.a the number of principal items to be procured on this contract. 

13.3.2.2.1.2 Negotiated Cost. Enter in Block 5.b the dollar value (excluding fee or profit) on which contractual agreement has been reached as of the cutoff date of the report. For an incentive contract, enter the definitized contract target cost. Amounts for changes shall not be included in this item until they have been priced and incorporated in the contract through contract change order or supplemental agreement. For a cost plus fixed fee, award fee, or incentive fee contract, enter the estimated cost negotiated. Changes to the estimated cost shall consist only of estimated amounts for changes in the contract scope of work, not for cost growth ('overrun') above the original estimated cost. 

13.3.2.2.1.3 Estimated Cost of Authorized, Unpriced Work. Enter in Block 5.c the amount (excluding fee or profit) estimated for that work for which written authorization has been received, but for which definitized contract prices have not been incorporated in the contract through contract change order or supplemental agreement. 

13.3.2.2.1.4 Target Profit/Fee. Enter in Block 5.d the fee or percentage of 
profit that shall apply if the negotiated cost of the contract is met. (See 2.2.1.2 above.)

13.3.2.2.1.5 Target Price. Enter in Block 5.e the target price (negotiated contract cost plus profit/fee) applicable to the definitized contract effort. 

13.3.2.2.1.6 Estimated Price. Based on the most likely estimate of cost at completion for all authorized contract work and the appropriate profit/fee, incentive, and cost sharing provisions, enter in Block 5.f the estimated final contract price (total estimated cost to the Government). This number shall be based on the most likely management EAC in Block 6.c.1 and normally will change whenever the management estimate or the contract is revised. 

13.3.2.2.1.7 Contract Ceiling. Enter in Block 5.g the contract ceiling price applicable to the definitized effort. 

13.3.2.2.1.8  Estimated Contract Ceiling. Enter in Block 5.h the estimated ceiling price applicable to all authorized contract effort including both definitized and undefinitized effort. 

13.3.2.2.1.9 Over Target Baseline/Over Target Schedule. Enter in Block 5.i the date the last over target baseline or over target schedule was implemented (if applicable). 

13.3.2.2.2 Estimated Cost at Completion. These blocks shall present the contractor's range of estimated costs at completion. The range of estimates is intended to allow contractor management flexibility to express possible cost outcomes. Contractors shall provide the most accurate Estimates at Completion (EACs) possible through program-level assessments of factors that may affect the cost, schedule, or technical outcome of the contract. Such program-level assessments shall include consideration of known or anticipated risk areas, and planned risk reductions or cost containment measures. EACs shall be reported without regard to contract ceiling. 

13.3.2.2.2.1 Management Estimate at Completion - Best Case. Enter in Block 6.a.1 the contractor's best case EAC. The best case estimate is the one that results in the lowest cost to the Government. This estimate shall be based on the outcome of the most favorable set of circumstances. If this estimate is different from the most likely EAC (Block 6.c.1), the assumptions, conditions, and methodology underlying this estimate shall be explained briefly in Format 5. This estimate is for informational purposes only; it is not an official company estimate. There is no requirement for the contractor to prepare and maintain backup data beyond the explanation provided in Format 5. 

13.3.2.2.2.2. Management Estimate at Completion - Worst Case. Enter in Block 6.b.1 the contractor's worst case EAC. The worst case estimate is the one that results in the highest cost to the Government. This estimate shall be based on the outcome of the least favorable set of circumstances. If this estimate is different from the most likely EAC (Block 6.c.1), the assumptions, conditions, and methodology underlying this estimate shall be explained briefly in Format 5. This estimate is for informational purposes only; it is not an official company estimate. There is no requirement for the contractor to prepare and maintain backup data beyond the explanation provided in Format 5. 

13.3.2.2.2.3 Management Estimate at Completion - Most Likely. Enter in Block 6.c.1 the contractor's most likely EAC. This estimate is the contractor's official contract EAC and, as such, takes precedence over the estimates presented in Column (15) of Formats 1 and 2 and Blocks 6.a.1 and 6.b.1. This EAC is the value that the contractor's management believes is the most likely outcome based on a knowledgeable estimate of all authorized work, known risks, and probable future conditions. This value need not agree with the total of Column (15) (Block 8.e). However, any difference shall be explained in Format 5 in such terms as risk, use of Management Reserve (MR), or higher management knowledge of current or future contract conditions. The assumptions, conditions, and methodology underlying this estimate shall be explained briefly in Format 5. This EAC need not agree with EACs contained in the contractor's internal data, but must be reconcilable to them. The most likely EAC shall also be reconcilable to the contractor's latest statement of funds required as reported in the CFSR, or its equivalent, if this report is a contractual requirement. 

13.3.2.2.2.4 Contract Budget Base. Enter in Block 6.c.2 the total of negotiated cost (Block 5.b) and estimated cost of authorized, unpriced work (Block 5.c). 

13.3.2.2.2.5 Variance. Enter in Block 6.c.3 the Contract Budget Base (Block 6.c.2) minus the most likely estimate at complete (Block 6.c.1). This value shall be explained in Format 5 according to applicable contractual requirements. 

13.3.2.2.3 Authorized Contractor Representative. Enter in Block 7.a the name of the authorized person (program manager or higher level designee) signing the report. Enter that person's title in Block 7.b. The authorized person shall sign in Block 7.c. Enter the date signed in Block 7.d. Electronic signatures are encouraged. 

13.3.2.2.4 Performance Data. 

13.3.2.2.4.1 Column (1) -Work Breakdown Structure Element. Enter in Column (1) of Block 8.a the noun description of the CWBS items for which cost information is being reported. CWBS elements and levels reported shall be those specified in the contract. (See c.1 above.) 

13.3.2.2.4.2 Cost of Money. Enter in Columns (2) through (16) of Block 8.b the Facilities Capital Cost of Money applicable to the contract. 

13.3.2.2.4.3 General and Administrative. Enter in Columns (2) through (16) of Block 8.c the appropriate General and Administrative (G&A) costs. If G&A has been included in the total costs reported in Block 8.a above, G&A shall be shown as a non-add entry on this line with an appropriate notation. However, if these contracts require CCDRs, contractors must report costs without G&A for CWBS elements reported in Block 8.a if DoD requests such information on an exception basis. If a G&A classification is not used, no entry shall be made other than an appropriate notation to that effect. 

13.3.2.2.4.4 Undistributed Budget. Enter the amount of budget applicable to contract effort that has not yet been identified to CWBS elements at or below the reporting level. For example, if contract changes were authorized late in the reporting period, they should have received a total budget; however, assignment of work and allocation of budgets to individual CWBS elements may not have been accomplished as of the contractor’s accounting period cutoff date. Budgets that can be identified to CWBS elements at or below the specified reporting level shall be included in the total budgets shown for the CWBS elements in Block 8.a and shall not be shown as Undistributed Budget  (UB). Enter in Column (15) of Block 8.d the EAC for the scope of work represented by the UB in Column (14) of Block 8.d. Enter in Column (16) of Block 8.d the variance, if any, and fully explain it in Format 5. The reason(s) for UB shall be fully explained in Format 5. 

13.3.2.2.4.4.1 Use of Undistributed Budget. UB is used to accommodate temporary situations where time constraints prevent adequate budget planning or where contract effort can only be defined in very general terms. UB shall not be used as a substitute for adequate contract planning. Formal budgets shall be allocated to contract effort and responsible organizations at the earliest possible time, preferably within the next reporting period. 

13.3.2.2.4.5 Subtotal (Performance Measurement Baseline). In Columns (2) through (16) of Blocks 8.a through 8.e, enter the sum of the costs and budgets for direct, indirect, cost of money, and G&A. This subtotal represents the dollars in the allocated budget (less MR), which is the Performance Measurement Baseline (PMB) against which performance is measured. 

13.3.2.2.4.6 Management Reserve. MR is an amount of the overall contract budget withheld for management control purposes and is held for program unknowns (realized risks on authorized work scope). Reserve is held for future needs and shall not be used to offset cumulative cost variances. It shall not be eliminated from contract prices by the Government during subsequent negotiations nor used to absorb the cost of contract changes. In Column (14) of Block 8.f enter the total amount of budget identified as MR as of the end of the current reporting period. The amounts shown as MR in Formats 1, 2, and 3 should agree. Amounts of MR applied to CWBS elements during the reporting period shall be listed in Block 6.b of Format 3 and explained in Format 5. 

13.3.2.2.4.6.1 Negative Management Reserve. Negative entries shall not be made in 
Management Reserve (Column (14) of Block 8.f). There is no such thing as 
'negative MR.' If the contract is budgeted in excess of the Contract Budget Base (the negotiated contract cost plus the estimated cost for authorized, unpriced work), the provisions applicable to formal reprogramming and the instructions in paragraphs 2.2.5.1, 2.2.6.6, 2.2.6.7, and 2.4.1.7 apply. 

13.3.2.2.4.7 Total.  Enter the sum of all direct, indirect, cost of money, and G&A costs, and UB and MR (if applicable) in Columns (2) through (14) of Block 8.g.  The Total lines of Format 1 (Block 8.g) and Format 2 (Block 5.g) should agree.  The total of Column (14), Block 8.g, should equal the Total Allocated Budget shown in Block 5.f on Format 3.

13.3.2.2.5 Reconciliation to Contract Budget Base. 

13.3.2.2.5.1 Formal Reprogramming. In exceptional cases, the contractor with the approval of the Government may establish performance measurement budgets that exceed the Contract Budget Base. This process is called formal reprogramming. The contractor and the Government shall agree on how the results of a formal reprogramming will be reported in the CPR before the formal reprogramming is initiated. This agreement and any other pertinent details on the reporting of the formal reprogramming shall be included in Format 5. Blocks 9.a and 9.b are used to reconcile the higher performance measurement budgets, also called an 'Over Target Baseline,' to the Contract Budget Base. (See 2.2.6.6, 2.2.6.7, 2.4.1.7, and 2.6.5 below for more information on reporting Over Target Baselines (Formal Reprogramming).) 

13.3.2.2.5.2 Variance Adjustment. In a formal reprogramming (Over Target Baseline), the contractor may: (1) apply the additional budget to completed work, thereby eliminating some or all of the existing cost or schedule variances, (2) apply the additional budget to remaining work, (3) apply some of the additional budget to completed work and some to remaining work, and/or (4) apply some of the additional budget to MR. If the contractor uses a portion of the additional budget to eliminate variances applicable to completed work, the total adjustments made to the cost and schedule variances shall be shown in Columns (10) and (11) of Block 9.a. The total cost variance adjustment entered in Column (11) of Block 9.a should be the sum of the individual cost variance adjustments shown in Column (12) of Block 8.g. 

13.3.2.2.5.3 Total Contract Variance. In Columns (10) and (11) of Block 9.b, enter the sum of the cost and schedule variances shown on the Total line (Block 8.g) and on the Variance Adjustment line (Block 9.a). In Column (14) enter the Contract Budget Base from Block 6.c.2. In Column (15) enter the management EAC from Block 6.c.1. In Column (16) of Block 9.b enter the difference between Columns (14) and (15) of Block 9.b. 

13.3.2.2.6 Columns (2) Through (16). When compliance with the ANSI/EIA-748 (current version in effect at time of contract award) is contractually required, the data in Columns (2) through (16) shall reflect the output of the contractor's ANSI/EIA-748 compliant integrated management system. 

13.3.2.2.6.1 Column (2) and Column (7) - Budgeted Cost - Work Scheduled. For the time period indicated, enter the Budgeted Cost for Work Scheduled (BCWS) in these columns. 

13.3.2.2.6.2 Column (3) and Column (8) - Budgeted Cost - Work Performed. For the time period indicated, enter the Budgeted Cost for Work Performed (BCWP) in these columns. 

13.3.2.2.6.3 Column (4) and Column (9) - Actual Cost - Work Performed. For the time period indicated, enter the Actual Cost of Work Performed (ACWP) without regard to ceiling. In all cases, costs and budgets shall be reported on a comparable basis. 

13.3.2.2.6.4 Column (5) and Column (10) - Variance – Schedule (i.e., accomplishment). For the time period indicated, these columns reflect the differences between BCWS and BCWP. For the current period column, Column (5) (schedule variance) is derived by subtracting Column (2) (BCWS) from Column (3) (BCWP). For the cumulative to date column, Column (10) (schedule variance) is derived by subtracting Column (7) (BCWS) from Column (8) (BCWP). A positive number in Column (5) and Column (10) indicates a favorable variance. A negative number (indicated by parentheses) indicates an unfavorable variance. Significant variances as specified in the contract shall be fully explained in Format 5. If the contract does not specify variance analysis thresholds, the contractor shall provide appropriate variance analyses. 

13.3.2.2.6.5 Column (6) and Column (11) - Variance - Cost. For the time period indicated, these columns reflect the difference between BCWP and ACWP. For the current period column, Column (6) (cost variance) is derived by subtracting Column (4) (ACWP) from Column (3) (BCWP). For the cumulative to date column, Column (11) (cost variance) is derived by subtracting Column (9) (ACWP) from Column (8) (BCWP). A positive value indicates a favorable variance. A negative value (indicated by parentheses) indicates an unfavorable variance. Significant variances as specified in the contract shall be fully explained in Format 5. If the contract does not specify variance analysis thresholds, the contractor shall provide appropriate variance analyses. 

13.3.2.2.6.6 Column (12a) and Column (12b) Reprogramming Adjustments - Cost Variance and Schedule Variance. Formal reprogramming (Over Target Baseline) results in budget allocations in excess of the Contract Budget Base and, in some instances, adjustments to previously reported variances. If previously reported variances are being adjusted, the adjustment applicable to each reporting line item affected shall be entered in Column (12a) if for a cost variance and Column (12b) if for a schedule variance. The total of Column (12a) and Column (12b) should equal the amount shown on the Variance Adjustment line (Block 9.a) in Column (10) and Column (11). 

13.3.2.2.6.7 Column (13) Reprogramming Adjustments - Budget. Enter the total amounts added to the budget for each reporting line item as the result of formal reprogramming (Over Target Baseline). The amounts shown shall consist of the sum of the budgets used to adjust cost variances (Column (12)) plus the additional budget added to the CWBS element for remaining work. Enter the amount of budget added to MR in the space provided on the Management Reserve line (Block 8.f of Column (13)). The total of Column (13) should equal the budget amount by which the Total Allocated Budget exceeds the Contract Budget Base as shown in Block 5.g of Format 3. An explanation of the reprogramming shall be provided in Format 5. 

13.3.2.2.6.7.1 Formal Reprogramming Reporting. Columns (12) and (13) are intended for use only in situations involving formal reprogramming (Over Target Baseline). Internal replanning actions within the Contract Budget Base do not require entries in these columns. Where contractors are submitting CPR data directly from automated systems, the addition of Columns (12) and (13) as shown may not be practical due to computer reprogramming problems or space limitations. In such cases, the information shall be provided in Format 5. Contractors shall not be required to abandon or modify existing automated reporting systems to include Columns (12) and (13) if significant costs will be associated with such change. Nor shall contractors be required to prepare the report manually solely to include this information. 

13.3.2.2.6.7.2 Formal Reprogramming Timeliness. Formal reprogramming (Over Target Baseline) can be a significant undertaking that may require more than a month to implement. To preclude a disruption of management visibility caused by a reporting hiatus, formal reprogramming shall be implemented expeditiously. If a reporting hiatus is needed, the contractor and the Government shall agree on the date and duration of the hiatus before the formal reprogramming is initiated. 

13.3.2.2.6.8 Column (14) - At Completion - Budgeted. Enter the budgeted cost at completion for the items listed in Column (1). This entry shall consist of the sum of the original budgets plus or minus budget changes resulting from contract changes, internal replanning, and application of MR. The total (Block 8.g) should equal the Total Allocated Budget shown in Block 5.f on Format 3. 

13.3.2.2.6.9 Column (15) - At Completion - Estimated. Enter the latest revised estimate of cost at completion including estimated overrun/underrun for all authorized work. If the subtotal (Block 8.e) does not agree with the most likely management EAC (Block 6.c.1), the difference shall be explained in Format 5. 

13.3.2.2.6.10 Column (16) - At Completion - Variance. Enter the difference between the Budgeted - At Completion (Column (14)) and the Estimated - At Completion (Column (15)) by subtracting Column (15) from Column (14). A negative value (indicated by parentheses) reflects an unfavorable variance. Significant variances as specified in the contract shall be fully explained in Format 5. If the contract does not specify variance analysis thresholds, the contractor shall provide appropriate variance analyses. 

13.3.2.3  Format 2 - Organizational Categories. 

13.3.2.3.1 Performance Data. 

13.3.2.3.1.1 Column (1) - Organizational Category. In Block 5.a list the organizational categories that reflect the contractor's internal management structure.  The level of detail to be reported normally will be limited to the organizational level immediately under the operating head of the facility. The contractor may report this information according to its own internal management structure. If the contractor is organized by product teams, this format may not be needed because it may resemble Format 1. 

13.3.2.3.1.2 Cost of Money. Enter in Columns (2) through (16) of Block 5.b the 
Facilities Capital Cost of Money applicable to the contract. 

13.3.2.3.1.3 General and Administrative. Enter in Columns (2) through (16) of Block 5.c the appropriate G&A costs. If G&A has been included in the total costs reported in Block 5.a above, G&A shall be shown as a non-add entry on this line with an appropriate notation. If a G&A classification is not used, no entry shall be made other than an appropriate notation to that effect. 

13.3.2.3.1.4 Undistributed Budget. Enter in Column (14) of Block 5.d the budget applicable to contract effort that cannot be planned in sufficient detail to be assigned to a responsible organizational area at the reporting level. The amount shown on this format may exceed the amount shown as UB on Format 1 if budget is identified to a task at or below the CWBS reporting level but organizational identification has not been made; or may be less than the amount on Format 1 where budgets have been assigned to organizations but not to CWBS elements. Enter in Column (15) of Block 5.d the EAC for the scope of work represented by the UB in Column (14) of Block 5.d. Enter in Column (16) of Block 5.d the variance, if any, and fully explain it in Format 5. 

13.3.2.3.1.5 Subtotal (Performance Measurement Baseline). Enter the sum of the direct, indirect, cost of money, and G&A costs and budgets in Columns (2) through (16) of Blocks 5.a through 5.e. 

13.3.2.3.1.6 Management Reserve. In Column (14) of Block 5.f enter the amount of budget identified as MR.  The Management Reserve entry should agree with the amounts shown in Formats 1 and 3. 

13.3.2.3.1.7 Total. Enter the sum of all direct, indirect, cost of money, and G&A costs and budgets, UB, and MR (if applicable) in Columns (2) through (14) of Block 5.g. The totals on this page should equal the Total line on Format 1. The total of Column (14) should equal the Total Allocated Budget shown in Block 5.f on Format 3. 

13.3.2.3.2 Columns (2) Through (16). The instructions applicable to these columns are the same as the instructions for corresponding columns on Format 1. 

13.3.2.4 Format 3 - Baseline. 

13.3.2.4.1 Contract Data. 

13.3.2.4.1.1 Original Negotiated Cost. Enter in Block 5.a the dollar value (excluding fee or profit) negotiated in the original contract. For a cost plus fixed fee, incentive, or award fee contract, enter the estimated cost negotiated. For an incentive contract, enter the definitized contract target cost. 

13.3.2.4.1.2 Negotiated Contract Changes. Enter in Block 5.b the cumulative cost (excluding fee or profit) applicable to definitized contract changes that have occurred since the beginning of the contract. 

13.3.2.4.1.3 Current Negotiated Cost. Enter in Block 5.c the sum of Blocks 5.a and 5.b. The amount shown should equal the current dollar value (excluding fee or profit) on which contractual agreement has been reached and should be the same as the amount in Negotiated Cost (Block 5.b) on Format 1. 

13.3.2.4.1.4 Estimated Cost of Authorized, Unpriced Work. Enter in Block 5.d the estimated cost (excluding fee or profit) for contract changes for which authorization has been received from the contracting officer, but for which contract prices have not been incorporated in the contract, as shown in Block 5.c of Format 1.

13.3.2.4.1.5 Contract Budget Base. Enter in Block 5.e the sum of Blocks 5.c and 5.d. 

13.3.2.4.1.6 Total Allocated Budget. Enter in Block 5.f the sum of all budgets allocated to the performance of the contractual effort. The amount shown shall include all MR and UB. This amount should be the same as that shown on the Total line in Column (14) on Format 1 (Block 8.g) and Format 2 (Block 5.g). 

13.3.2.4.1.7 Difference. Enter in Block 5.g the difference between Blocks 5.e and 5.f. In most cases, the amounts shown in Blocks 5.e and 5.f will be identical. If the amount shown in Block 5.f exceeds that shown in Block 5.e, it usually is an indication of a formal reprogramming (Over Target Baseline). The difference shall be explained in Format 5 at the time the negative value appears and subsequently for any changes in the difference between Contract Budget Base and the Total Allocated Budget. 

13.3.2.4.1.8 Contract Start Date. Enter in Block 5.h the date the contractor was authorized to start work on the contract, regardless of the date of contract definitization. (Note: Long-lead procurement efforts authorized under prior contracts are not to be considered.) 

13.3.2.4.1.9 Contract Definitization Date. Enter in Block 5.i the date the contract was definitized. 

13.3.2.4.1.10 Planned Completion Date. Enter in Block 5.j the completion date to which the budgets allocated in the PMB have been planned. This date represents the planned completion of all significant effort on the contract. The cost associated with the schedule from which this date is taken is the Total Allocated Budget (Block 5.f of Format 3). 

13.3.2.4.1.10.1 Performance Measurement Schedule Inconsistent With Contractual Schedule. In exceptional cases, the contractor may determine that the existing contract schedule cannot be achieved and no longer represents a reasonable basis for management control. With Government approval, the contractor may rephase its performance measurement schedule to new dates that exceed the contractual milestones, a condition known as 'Over Target Schedule.' These new dates are for performance measurement purposes only and do not represent an agreement to modify the contract terms and conditions. 

13.3.2.4.1.10.2 Over Target Schedule Agreement. The Government and the contractor shall agree on the new performance measurement schedule prior to reporting it in the CPR. The contractor shall provide pertinent information in Format 5 on any schedule milestones that are inconsistent with contractual milestones, beginning the month the schedule is implemented and each month thereafter. 

13.3.2.4.1.10.3 Indicators of a Performance Measurement Schedule Inconsistent With 
the Contractual Schedule. Formal reprogramming or internal replanning may result in performance measurement milestones that are inconsistent with the contractual milestones (Over Target Schedule). A difference between the  planned completion date (Block 5.j) and the contract completion date (Block 5.k) usually indicates that some or all of the performance measurement milestones are inconsistent with the contractual milestones. 

13.3.2.4.1.11 Contract Completion Date. Enter in Block 5.k the contract scheduled completion date in accordance with the latest contract modification. The cost associated with the schedule from which this date is taken is the Contract Budget Base (Block 5.e of Format 3). 

13.3.2.4.1.12 Estimated Completion Date. Enter in Block 5.l the contractor's latest revised estimated completion date. This date represents the estimated completion of all significant effort on the contract. The cost associated with the schedule from which this date is taken is the ''most likely' management EAC (Block 6.c.1 of Format 1). 

13.3.2.4.2 Performance Data. 

13.3.2.4.2.1 Column (1) -Performance Measurement Baseline (Beginning of Period). Enter in Block 6.a the time-phased PMB (including G&A) that existed at the beginning of the current reporting period. Most of the entries on this line (e.g., for Columns (4) through (9)) are taken directly from the PMB (End of Period) line on the previous report. For example, the number in Column (4) on the PMB (End of Period) line from the last report becomes the number in Column (3) on the PMB (Beginning of Period) line on this report. The number in Column (5) (End of Period) last report becomes Column (4) (Beginning of Period) on this report, etc. (if each of the two columns covers the same length of time). 

13.3.2.4.2.2 Baseline Changes. In Block 6.b, list all significant baseline changes that have occurred during the reporting period. This listing shall include the contract changes and supplemental agreements authorized during the reporting period, allocations from MR and UB, and any significant rephasing of budgets. All significant authorized baseline changes shall be listed whether priced or unpriced. 

13.3.2.4.2.3 Performance Measurement Baseline (End of Period). Enter in Block 6.c the time-phased PMB as it exists at the end of the reporting period. The difference between this line and the PMB (Beginning of Period) represents the effects of all significant changes, including the authorized changes, allocations of MR made during the period, and changes to time phasing due to internal replanning or formal reprogramming. The reasons for these changes shall be explained in Format 5. 

13.3.2.4.2.4 Management Reserve. Enter in Block 7 the total amount of MR remaining as of the end of the reporting period. This value should agree with the amounts shown as MR in Formats 1 and 2. 

13.3.2.4.2.5 Total. Enter in Column (16) of Block 8 the sum of Column (16) of Block 6.c (PMB (End of Period)) and Column (16) of Block 7 (Management Reserve). This amount should be the same as that shown on the Total line (Block 8.g) in Column (14) on Format 1. 

13.3.2.4.3 Column (2) - BCWS - Cumulative To Date. On the PMB (Beginning of Period) line (Block 6.a), enter the cumulative BCWS as of the first day of the reporting period. This should be the same number reported as BCWS -Cumulative To Date on the Total line (Column (7) of Block 8.g) of Format 1 of the previous CPR. On the PMB (End of Period) line (Block 6.c), enter the cumulative BCWS as of the last day of the reporting period. This should be the same number reported as BCWS - Cumulative to Date on the Total line (Column (7) of Block 8.g) of Format 1 for this CPR. 

13.3.2.4.4 Column (3) - BCWS For Report Period. On the PMB (Beginning of Period) line (Block 6.a), enter the BCWS planned for the reporting period. This should be the number in Column (4) on the PMB (End of Period) line (Block 6.c) on the previous CPR. 

13.3.2.4.5 Columns (4) Through (14). Enter the names of each month for the contract period of performance in the headings of each of the Columns (4) through (9), and the names of the appropriate periods in the headings of each of the Columns (10) through (14) of Block 6. Columns beyond (14) may be added when necessary or desirable. In the PMB (Beginning of Period) line (Block 6.a), enter the BCWS projection reported in Format 3 of the previous CPR as PMB (End of Period) (Block 6.c). In the PMB (End of Period) line (Block 6.c) of this report, enter the projected BCWS by month for the next six months and for periodic increments (monthly, quarterly, or annually) thereafter for the remainder of the contract. The time phasing of each item listed in Column (1) of Block 6.b need not be shown in Columns (4) through (14). It is useful to show the time phasing of any baseline changes. (Note: For the purposes of illustration, Sample Format 3 has Columns (4) through (14) for reporting BCWS. The actual number of columns will vary from contract to contract.) 

13.3.2.4.6 Column (15) - Undistributed Budget. On the PMB (Beginning of Period) line (Block 6.a), enter the number from Column (15) on the PMB (End of Period) line (Block 6.c) from the previous CPR. On the PMB (End of Period) line, enter the UB shown in Column (14) of Block 8.d on Format 1 of this report. 

13.3.2.4.7 Column (16) - Total Budget. On the PMB (Beginning of Period) line (Block 6.a) enter the number from Column (16) on the PMB (End of Period) line (Block 6.c) from the previous CPR. In the section where baseline changes that occurred during the period are listed (Column (1) of Block 6.b), enter the amount of each of the changes listed. On the PMB (End of Period) line (Block 6.c), enter the sum of the amounts in the preceding columns on this line. On the Management Reserve line (Block 7), enter the amount of MR available at the end of the period. On the Total line (Block 8) enter the sum of the amounts in this column on the PMB (End of Period) line and the Management Reserve line. (Note: This should equal the amount in Block 5.f on this format and also the amount of the Total line in Column (14), Block 8.g, of Format 1.) 

13.3.2.5 Format 4 - Staffing. 

13.3.2.5.1 Performance Data. For those organizational categories shown in Column (1) of Block 5, equivalent months shall be indicated for the current reporting period (Column (2)), cumulative through the current period (Column (3)), forecast to completion (Columns (4) through (14)), and at completion (Column (15)). Direct equivalent months shall be shown for each organizational category for the contract. An equivalent month is defined as the effort equal to that of one person for one month. Values shall be reported in whole numbers. (Note: Partial months, .5 and above, shall be rounded to 1; below .5 to 0.) When the Government and the contractor agree, staffing may be reported in equivalent days or hours. 

13.3.2.5.1.1 Column (1) -Organizational Category. In Block 5, list the organizational categories that reflect the contractor's internal management structure. Format 4 categories may differ from those reported in Format 2. If the Government needs different categories in Formats 2 and 4, the Format 4 categories shall be addressed during negotiations. (See f.4 above.) 

13.3.2.5.1.2 Total Direct. In Block 6, Columns (2) through (15) enter the sum of all direct equivalent months for the organizational categories shown in Column (1). 

13.3.2.5.2 Column (2) - Actual - Current Period. Enter the actual equivalent months incurred during the current reporting period. 

13.3.2.5.3 Column (3) - Actual End of Current Period (Cumulative). Enter the actual equivalent months incurred to date (cumulative) as of the end of the reporting period. 

13.3.2.5.4 Columns (4) Through (14) - Forecast (Non-Cumulative). Enter the names of each month for the contract period of performance in the headings of each of the Columns (4) through (9), and the names of the appropriate periods in the headings of each of the Columns (10) through (14) of Block 5. Enter a staffing forecast by month for the next six months and for periodic increments (monthly, quarterly, or annually) thereafter for the remainder of the contract.  The staffing forecast shall reflect the same staffing estimate used as the basis for the EAC in Column (15) on both Formats 1 and Format 2. (Note: For the purposes of illustration, Sample 
Format 4 has Columns (4) through (14) for reporting staffing forecast. The actual number of columns will vary from contract to contract.) 2.5.5 Column (15) - Forecast at Completion. Enter the estimate of equivalent months necessary for the total contract in Column (15) by organizational category. This estimate shall be consistent with the 'most likely' management EAC shown in Column (15) of Block 8.e of Format 1. Any significant change in the total number of equivalent months at completion of the contract (i.e., Column (15) Total) shall be explained in Format 5. 

13.3.2.6 Format 5 - Explanations and Problem Analyses. 

13.3.2.6.1 General. Format 5, Explanations and Problem Analyses, is a narrative report prepared to amplify and explain data in the other CPR formats. Format 5 shall normally address the following: (1) contractually required cost, schedule, and EAC variance analyses, (2) MR changes and usage, (3) UB contents, (4) differences between the best case, worst case, and most likely management EAC, if any, (5) the difference between the most likely management EAC and the estimate in Block 8.e of Column (15), if any, (6) significant differences between beginning of period PMB time phasing and end of period PMB time phasing in Format 3, (7) performance measurement milestones that are inconsistent with contractual milestones (Over Target Schedule), (8) formal reprogramming (Over Target Baseline) implementation details, and (9) significant staffing estimate changes in Format 4. Any other topic relevant to contract cost, schedule, or technical performance may be addressed in this format. The date(s) of the Integrated Baseline Review(s) may also be addressed in this format. Contractors may elect to attach subcontractor Format 5 reporting and cross reference this analysis in the Format 5 reporting submitted to the Government to gain time efficiencies and meet submission dates. 

13.3.2.6.2 Total Contract. Provide a summary analysis that identifies significant problems affecting performance. Indicate corrective actions required, including Government action where applicable. Significant changes since the previous report shall be highlighted. Discuss any other issues affecting successful attainment of contract cost, schedule, or technical objectives that the contractor deems significant or noteworthy. This section is brief, normally one page. 

13.3.2.6.3 Cost and Schedule Variances. Explain all variances that exceed specified variance thresholds. Explanations of variances shall clearly identify the nature of the problem, significant reasons for cost or schedule variance, effect on the immediate task, impact on the total contract, and the corrective action taken or planned. Explanations of cost variances shall identify amounts attributable to rate changes separately from amounts applicable to hours worked; amounts attributable to material price changes separately from amounts applicable to material usage; and amounts attributable to overhead rate changes separately from amounts applicable to overhead base changes or changes in the overhead allocation basis. To reduce the volume of variance analysis explanations, the contractor may refer to a prior CPR's variance analysis explanations if the explanation for the current CPR's variance has not changed significantly. Explanations of schedule variances and the impact on the contract shall be performed in parallel with the schedule analysis called out by the IMS DID. Accordingly, there is a requirement in b. above for the IMS DID, DI-MGMT-81650, to be used in conjunction with this DRD M-002. (See 2.2.6.4 and 2.2.6.5 above.) 

13.3.2.6.3.1 Setting Variance Analysis Thresholds. In Format 5, the Government will require only that amount of variance analysis that satisfies its management information needs. Excessive variance analysis is burdensome and costly, and detracts from the CPR's usefulness, while too little information is equally undesirable. 

13.3.2.6.4 Other Analyses. In addition to variance explanations, the following analyses are mandatory: 

13.3.2.6.4.1. Management Estimate at Completion. If the best or worst case management EACs differ from the most likely estimate (Column (1) of Block 6 of Format 1), a brief explanation of the difference shall be provided. Also, if the most likely management EAC differs from the total entered in Column (15) of Format 1 or 2, the difference shall be explained. The explanations shall focus on such areas as a knowledgeable, realistic risk assessment; projected use of MR; estimate for UB; and higher management’s knowledge of current or future contract conditions. The assumptions, conditions, and methodology underlying all management EACs shall be explained. (See 2.2.2 to 2.2.2.3, 2.2.2.5, 2.2.6.9, and 2.2.6.10 above.) The reasons for significant shifts in time phasing of the EAC shall also be explained. 

13.3.2.6.4.2 Undistributed Budget. Identify the effort to which the UB applies. Also, explain any variance between the UB and the estimate for UB in Formats 1 and 2. (See 2.2.4.4 and 2.3.1.4 above.) 

13.3.2.6.4.3 Management Reserve Changes. Identify the sources and uses of MR changes during the reporting period. Identify the CWBS and organizational elements to which MR is applied, and the reasons for its application. (See 2.2.4.6 above.)

13.3.2.6.4.4 Baseline Changes. Explain reasons for significant shifts in time phasing of the PMB shown on Format 3. (See 2.4.2.3 above.) 

13.3.2.6.4.5 Staffing Level Changes. Explain significant changes in the total staffing EAC shown on Format 4. Also, explain reasons for significant shifts in time phasing of planned staffing. (See 2.5.5 above.) 

13.3.2.6.5 Formal Reprogramming (Over Target Baseline). If the difference shown in Block 5.g on Format 3 becomes a negative value or changes in value, provide information on the following: 

13.3.2.6.5.1 Authorization. Procuring activity authorization for the baseline change that resulted in negative value or change. 

13.3.2.6.5.2 Reason. A discussion of the reason(s) for the change. 

13.3.2.6.5.3 CPR Reporting. A discussion of how the change affected CPR reporting 
(i.e., amount allocated to MR, adjustments to cost or schedule variances, etc.). (See 2.4.1.7, 2.2.5.1, and 2.2.6.7 above.) 

13.3.2.6.5.4 Schedule. Indicate whether the contract schedule was retained for performance measurement or was replaced with a schedule that exceeds the contractual schedule (Over Target Schedule). 

13.3.2.6.6 Over Target Schedule. If a performance measurement schedule exceeding the contractual schedule (Over Target Schedule) has been implemented, provide a discussion of the pertinent information, such as authorization, reasons, and significant dates. (See 2.4.1.10.1 above.) 

13.4
FORMAT: CPR formats shall be completed according to the instructions outlined in this DRD:  


Those Forms are reproduced at the end of this document and can also be found in the Bidder’s Reference Library.  Contractor formats 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.   

13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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CEV
2.
DRD NO.:
CEV-B-004
3.
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2
4.
DATE REVISED:
2/23/2005
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6.
TITLE:
EVM System Description (Criteria)
10. DESCRIPTION/USE:
To provide a description of the Contractor’s and major subcontractor’s methods, policies, and procedures utilized in meeting the requirements of NPD 9501.3A.
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix.
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.2.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
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.
13.2
APPLICABLE DOCUMENTS:

NPD 9501.3A: Earned Value Management
13.3
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 Integrated Baseline Review (IBR) The plan shall address the requirements of NFS 1852.242-74 and NFS 1852.242-75 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by change page or complete reissue.
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6.
TITLE:
CEV Cost Analysis Data Requirements (CADRe)
11. DESCRIPTION/USE:
The Cost Analysis Data Requirement (CADRe) serves to define the programmatic, technical, risk and risk-adjusted life cycle cost information project in a single, internally consistent document that evolves throughout the project life cycle.  The CADRe is also needed to support Continuous Cost-Risk Management (CCRM) (see NASA Cost Estimating Handbook, pp. 13-15, which can be viewed or downloaded from www.ceh.nasa.gov).  CADRe submissions shall be provided before major milestones and will provide more detailed data.  The initial submission of the CADRe should be consistent with the level of information and, in general, not exceed 5 pages in length.  Subsequent submission should have more information and level of detail, but in general should not exceed 50 pages in length (exclusive of the cost estimate and supporting data).
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  CE Handbook: Cost Estimating Handbook
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.2.6. 
Referenced from SOW Paragraph(s): 1.1.6, 1.2.3, 1.2.5
Related DRD(s): CEV-B-003
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The guidance contained in this document describes the contents of the CADRe.  It is a guide for content rather than format.  It is, in general, allowable to reference existing project documentation for appropriate sections of the CADRe, provided source documents are easily accessible, but relevant extracts (at a minimum) should be attached to the CADRe in order to provide a complete, stand-alone document.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This CADRe DRD has been developed to combine and streamline the contents of several separate DRDs into one comprehensive and internally consistent data requirement in an effort to provide better information to both the Project Manager and to NASA cost assessment organizations.  The CADRe is equivalent to two previously used DRDs - the Cost Analysis Requirements Description (CARD), and the Life Cycle Cost Estimate (LCCE) and adds Cost-Driver Technical Parametric data - combining their key elements in a single, coordinated report.   

The project technical description in the CADRe shall be sufficient to allow the generation of an Independent Cost Estimate (ICE). The project/Contractor will use the same CADRe technical description to provide a periodic LCCE.  

The level of detail of the WBS is expected to expand over time as designs mature.  Over the acquisition life cycle of the project, the CADRe will capture the initial understanding of the project and the earliest cost estimate and how the project and its cost evolve over time.  The final acquisition phase CADRe submitted at IOC will reflect the ''as built' project and the actual acquisition cost for inclusion in the Agency cost-estimating database.  By the point at which a Critical Design Review (CDR) is held, the CADRe should include information at a relatively low level of the WBS, probably WBS Level 6 for most hardware components and CSCI-level for software elements.  At the completion of the project (e.g., at Flight Readiness Review - FRR), a final CADRe will be prepared and delivered by the Contractor and project, which reflects the 'as built' configuration and cost of the project at the level of detail defined at that time.  CADRe submissions will continue annually into Phase E to collect mission operations data (actual costs and software maintenance data) and disposal cost (if any).  

NASA intends that no proprietary, confidential or sensitive business information be included in the CADRe.  Freedom of Information Act (FOIA) law defines confidential business information to be data that provides visibility into elements of cost (labor rates, overhead rates, G&A rates, profit rates and similar rates and factors).  It is a CADRe requirement to report costs rolled into the project WBS without visibility into elements of cost/rates and factors. Likewise, CADRe does not collect proprietary technical information such as insight into production processes etc.  Rather, CADRe only collects performance specifications as technical cost drivers.  

CADRe submissions are not to be marked as 'proprietary', 'sensitive' or display any other confidential business information markings.  

The CADRe shall contain, at a minimum, the following information:

Part A – General Descriptive Information (in narrative form supplemented by tables, figures and graphics as appropriate)

•
Description – Provide a top-level description of the system, including functions to be performed, measurements to be obtained, and key performance parameters.  A functional block diagram and/or photograph or drawing of the system (with major elements identified) shall be provided.  For CADRe purposes, document the baseline project description that is being used as the basis for budget forecasts (i.e. excluding other options that might still be in the trade space at any given point in the project evolution).

•
Mission/Objective - Describe the overall mission(s) of the system, including interfaces and functional relationships to other systems.  Include a description of the concept of operations (CONOPS) for the system.

•
Configuration – Provide a complete Work Breakdown Structure (WBS) and WBS Dictionary that is consistent with your CWBS. 
.
•
Government-Furnished Equipment and/or Property - Identify and describe any hardware and/or software elements that will be furnished by the Government.  For items such as joint-use of facilities, availability and schedule constraints should be identified along with any cost-sharing provisions.

•
Project Management and Systems Engineering - Describe the responsibilities and functions of the project office.  Include current and anticipated funding levels (by fiscal year) for all project elements and funding lines/sources.  Describe the systems engineering plan for the project.

•
Acquisition Plan - Describe the contract type(s), acquisition strategy and schedule for system development, procurement and implementation.  Provide an Integrated Master Schedule (IMS) that includes major milestone dates for SRR (System Requirements Review), PDR (Preliminary Design Review), CDR (Critical Design Review), LRR (Launch Readiness Review), etc.  Lower-level schedules should be included when known.  Describe contract type(s), fee structure(s) and any acquisition strategies assumed such as NWODB (New Ways of Doing Business), CAIV (Cost As an Independent Variable) or corporate investment(s).

•
Heritage – In Part A, provide at a summary level (e.g. WBS Level 2), any heritage or analogous systems that are being used to reduce development/production costs.  Describe any ECP/ECO (Engineering Change Proposal/Engineering Change Order) activity that modified original system performance requirements (in order to understand requirements creep/evolution).

•
Test Plan – If available within the current phase of the program, describe all testing to be conducted by the developing organization(s) and/or other agencies to include equipment, subsystem and system-level testing.  Testing includes assessment of functionality, reliability, utility, operational effectiveness, supportability, etc.

•
Project Risks - Identify programmatic and technological aspects of the project that present potential or demonstrable risks to the schedule and/or budget of the project and their effects on specific WBS elements.  Include an identification of cost-correlated WBS elements. Describe risk mitigation philosophy and processes.  As the project proceeds through its life cycle, this information should be updated to document the interim results of the risk mitigation project and to include any risks identified since the last CADRe release. 

•
Track to Prior Release - Summarize changes made since release of the previous CADRe.  If no changes occurred from one year to the next, the Contractor is not required to resubmit that document, but state this is the case in this document.  If changes occur from one period to the next, the Contractor shall summarize each of those changes in this report and submit the applicable document.  This report will also document evolution in the project, specifically addressing changes in design approach and/or schedule changes.

Part B – Technical Data 

The Contractor shall provide hardware and software metric data that will permit an Independent team to estimate the system’s cost.  The minimal required set of data is contained in the hardware and software metrics reports which can be found at the following web site: www.ceh.nasa.gov.  Typical system level hardware metric data include mass, volume, dimensions, type of mission (manned vs. unmanned), mission destination, mission life and percent of new design.  The hardware metric report requests different information for each WBS element.  For example, the report requests type of power, e.g., solar, nuclear or fuel cell for the power subsystem requests the, while the type operating frequencies and number of frequencies are requested for the Command, Communication, and Data Handling elements.  Typical software metric data include type of application, development environment, projected size (new, reused, and modified), effort and schedule.   

Part C – Life Cycle Cost Estimate 
This part of the CADRe shall address the overall project Life Cycle Cost Estimate (LCCE), consistent with the Project vision for the construction and operations of its Systems. A system is defined as an integrated set of attributes consisting of, but not limited to, design, development, test and evaluation (DDT&E) and production through the end of operations and disposal.  The LCCE in this section is the Contractor’s own estimate.  It should be consistent with the basis of estimate contained in Parts A and B of the CADRe (which may be used by independent cost estimating organizations within NASA).  Part C must be physically separable from the remainder of the CADRe so that Parts A and B can be provided to Independent Assessment organizations without providing cost information.  

At a minimum, medium and high-risk WBS elements shall be identified and cost impacts due to these risks will be included in the LCCE.  The Contractor shall utilize a credible methodology to develop cost-risk probability distributions that define best and worst case cost-risk scenarios as part of the LCCE.  Appropriate statistical techniques shall be applied in combining cost estimating and technical cost-risk that includes WBS element cost-risk correlation analysis. In addition to probabilistic distributions derived from either Monte-Carlo simulations or analytic techniques (e.g., Method of Moments), the Contractor shall also estimate the discrete mitigation costs for these risks based on their probabilities of manifesting discrete changes in the technical parameters (e.g., increased component mass or power regulation). Refer to the NASA Cost Estimating Handbook (http://www.ceh.nasa.gov/) for further information on cost risk analysis.


The LCCE documentation shall provide:

a.
LCCE team memberships, including basic functional organizational memberships and names of cost experts.
b.
LCCE methodology (or methodologies) and models used, by phase of project:  System design cost analysis methodology and parametric or other cost models, analogy, or 'grass roots/WBS-based'—or combinations of the three. Cost-risk probability distributions shall be justified along with cost-risk methodologies employed. Provide cost and economic models, backup and supporting data, ground rules and assumptions.
c.
Actual non-recurring and recurring costs incurred to date by WBS, component, subsystem, and development phase.  Table 3 below provides the required cost information for the initial WBS level of detail.

Table 2 – Resource Report
 For those WBS elements that contain software, provide a final Software Metric Report (actual size, effort and schedule data for each software release – see www.ceh.nasa.gov for sample report).
d.
Actual operations cost incurred to date (if applicable), including the cost for operations capability development, by subsystem, facility, and function.
e.
LCCE scope with key guidelines and assumptions, including schedules, inflation rates, labor categories, recurring and non-recurring costs and assumptions, projections for technology developments, sensitivity analyses and cost risk analyses. The LCCE must include sufficient information to allow an independent estimator/analyst to understand how the estimate was constructed, understand the impacts of key assumptions and inputs, and determine a level of confidence in successfully completing the system(s) within the estimated cost.
f.
LCCEs for WBS elements by project 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.
g.
Summary presentation of LCCE in tabular form (Microsoft Excel™ template available from the NASA Headquarters Cost Analysis Division) indicating phase costs (i.e. Phase A, Phase B, Phase C/D), either actual for sunk-costs or estimated for future costs, non-recurring and recurring, by major project segment by year in constant, base and inflated dollars. Include narrative identification and explanation for cost growth stemming from all technical, programmatic, and project configuration sources delineated in accordance with the following two general categories and specify cause timeframes:

- ‘Risk-Driven Cost & Schedule Growth’ (RDCG & RDSG) is cost and schedule growth, overruns or funded changes, linked to technical risk drivers (e.g., technology maturity, design/engineering, complexity, integration, etc.) and key engineering performance parameters (e.g., dynamic load resistance, operating voltage, radiation resistance, emissivity, etc.);  
- ‘Externally-Driven Cost & Schedule Growth’ (EDCG & EDSG) is cost and schedule growth, overruns or funded changes, linked to external factors (e.g., requirements changes, technical enhancements not driven by risk, perturbations to budgets by external agents causing schedule changes, labor strikes, business base changes, etc.);  
(NOTE:  Sources for both categories of this cost and schedule growth can be specifically identified in the Earned Value Management Cost/Schedule Performance Report variance analysis reporting – Cost Performance Report Format 5).  
Detail presentation of each WBS element making up each project segment cost, non-recurring and recurring, by year in constant, base and inflated dollars.
13.4
FORMAT: The Contractor may submit the CADRe in Electronic format per Section J-3 2.3.2.1.  The government prefers that these document be a natural outgrowth of the Contractor’s systems engineering process and products.  These documents should be as brief as possible to adequately describe the system and they shall be in electronic format.  
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-D-001
3.
DATA TYPE:
3
4.
DATE REVISED:
12/9/2004
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6.
TITLE:
FAST Review Data Package
12. DESCRIPTION/USE:
The DRD contains the presentation material to be presented at the FAST Definition Review.
8.
DISTRIBUTION: Per Contracting Officer’s letter
9.
INITIAL SUBMISSION: In accordance with Submission Matrix
10.
SUBMISSION FREQUENCY: Final update post review with the as presented data package.
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 7.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The FAST review data package provides the briefing material necessary to educate the NASA review  team about the proposed FAST effort prior to the Definition Review.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This DRD contains the presentation material to be presented at the FAST Definition Review. 
 
The data items for this review shall consist of the following as a minimum

A summary of the CEV technical developmental risk identification process and selection criteria used to determine what development risk(s) were selected for mitigation through early flight testing

FAST Flight Test Definition
Test vehicle concept
Test vehicle overview
      Proposed Subsystems
          Hardware
               New development
               Heritage
               GFE
               COTS
          Software
               New development
               COTS
          Instrumentation
          Redundancy philosophy
Test launch site
Test flight trajectory and timeline
Test flight objectives
How test flight mitigates risk

FAST team structure

Contractor/subcontractor organizational chart 

Team structure including subcontractors

FAST schedule 


Identification of flight performance models to be developed (e.g. trajectory, flight timeline, aerodynamic database, aerothermodynamic database, guidance, navigation, and control system, autonomous flight manager , recovery system (e.g. inflation loads, staging, descent, landing loads))
Flight performance models development and validation plans; including ground test facilities, computational techniques, empirical methods, tools, and processes proposed for developing and validating the models.  Identification of propulsion system performance requirements, response rates, focused development activities and new technology, similarity to flight equipment, and risk reduction objectives.



13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-D-002
3.
DATA TYPE:
1
4.
DATE REVISED:
12/9/2004
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6.
TITLE:
FAST Flight Test Plan
13. DESCRIPTION/USE:
The DRD identifies the risks that the FAST effort will mitigate, the test method used for the mitigation and the facilities, ranges, and instrumentation required to complete the test and prove the risks were successfully mitigated.
8.
DISTRIBUTION: Per Contracting Officer’s letter.
9.
INITIAL SUBMISSION: In accordance with Submission Matrix
10.
SUBMISSION FREQUENCY: Submission Frequency - Update for FAST CDR, final at FRR.
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 7.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The test plan provides the test vehicle and launch vehicle configurations, number of tests, test objectives, and the ground, launch, flight, recovery, and contingency operations concepts for FAST.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This plan provides the framework to develop the architecture to conduct the flight test(s) which at a minimum includes the following:

Top Level Summary of the integrated ground test activity that builds up to the flight test.
Mission Overview - to include:
   -Test Mission Narrative Summary
   -Test Range:  Identify the range/facility from which the test will be conducted.
   -Flight corridor and landing zone: Identify the geographical region and airspace involved in the test,
     including the landing area.
   -Flight Operations Description
   -Team structure, roles and responsibilities

   -Mission Support Requirements Summary
   -Off-Nominal Operations and Mishap Plan Summary (Note: Mishap Plan will be developed by 
   -NASA with Contractor and host range participation)
   -Test Article Recovery Operations (if applicable)
      

Specific Flight Test Objectives shall include: 
      Background
      Purpose
      Scope
      Detailed description of test article
      Test(s) and Test Conditions
      Details of test(s)


Rationale


Methodology and Procedures


Expected Test Results


Evaluation Criteria
              Success Criteria (Compliance with NASA-STD-3000B is required if applicable to the test)
Instrumentation, Processing/Extraction, and Distribution
Data Analysis Plan
Algorithms/Processes used
Flight Safety, System Hazards, Limitations and Special Handling:
Test Range and Other Requirements


Carrier Vehicle Overview
Description of the carrier vehicle (launch vehicle, aircraft used for pallet drops, etc.) required to conduct the test
The schedule for acquisition and integration with the test article or any required carrier vehicle

Ground operations concept (to describe where the vehicle integration takes place (at factory, at test range?), testing and checkout, etc.)
   Ground processing, launch and flight test operations team, roles and responsibilities
   Ground processing, launch and flight operation concepts
   Ground, launch and/or mission control center (layout, hardware, software, control stations, activation, validation)
   Vehicle processing operations to assembly, integrate, and checkout vehicle
   Ground operations processes (work authorization documentation system, safety, quality assurance,
   Ground support equipment
   Launch preparations (transport to stand, installation on stand)
   Carrier or support aircraft operations –to include  preparation, integration, logistics
   Recovery operations
   Post-flight inspections
   Procedures overview
   Training requirements

Vehicle processing schedule
Launch/Test countdown flow and timeline

Documentation
      Hazard analysis (to include range and ground safety), estimation of casualties, any other special precautions
      Flight Test Procedures
      Mission Rules (constraints, weather, aborts, Go/No go calls, Etc.)
      Test Cards (If applicable)
      Communication and Frequency Management Plan
      Contingency Plans
      Test Schedule
      Mishap Plan (NASA document developed with Contractor and host range participation)

Overflight/landing area impact assessment (if applicable): If the flight test involves planned landing or overflight of the test article in areas outside the host range’s jurisdiction, then a detailed plan showing schedule and compliance with operational restrictions that might be imposed by other regulatory agencies (such as the FAA, EPA or State Department for regions covered by International Treaty) is required.  An example would be a possible National Environmental Policy Act (NEPA) Environmental Impact Statement.
NASA NPR 8715.xx (TBS) Range Safety Compliance Package (if applicable) if the flight test involves inserting the test article into earth orbit.  
DOE Compliance Package for flight test articles utilizing nuclear energy. 



13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-D-003
3.
DATA TYPE:
3
4.
DATE REVISED:
12/9/2004
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6.
TITLE:
FAST Test Range Compliance Plan
14. DESCRIPTION/USE:
The DRD Identifies and documents the Test Range(s) for the FAST test effort, documents the requirements necessary for operations at the range, establishes the plan for providing compliance for these requirements and attaining permission to test at the identified range(s).
8.
DISTRIBUTION: Per Contracting Officer’s letter.
9.
INITIAL SUBMISSION: In accordance with Submission Matrix
10.
SUBMISSION FREQUENCY: Submission Frequency - Update for FAST CDR, final at FRR.
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 7.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The scope of this DRD is to ensure that the range requirements have been fully identified and a plan and a schedule are place to ensure these requirements can be met and the test completed as scheduled.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The DRD identifies the planned range(s) that will be used for the FAST effort.  It will identify the following:
  
The requirements and data procurement documents needed to conduct the test at the range

The safety and hazard reviews needed by the range

Identify all support functions (tracking, communications, weather forecasting, security, workspace, storage, etc.) expected to be furnished by the host range.

Identify all other government agency approvals (DOE, EPA, FAA, etc.) for the test at the range and (if applicable) for planned test operations outside the host range’s jurisdiction.
 
Outline the plan and provide a schedule that demonstrates the requirements will be met in adequate time to conduct the test per the test schedule.

Outline the plan and provide a schedule that demonstrates compliance with the NPR 8715.XX NASA Range Safety for test articles that achieve earth orbit.

Identify the need for the use of other government facilities requiring a GTA.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
FAST Preflight Test Analysis Data Products
15. DESCRIPTION/USE:
The DRD provides the pretest analysis results that ensure that the test will be successful.  It also provides the model information (initial conditions and design details), and algorithms required for NASA to conduct an independent confirming analysis.
8.
DISTRIBUTION: Per Contracting Officer’s letter
9.
INITIAL SUBMISSION: In accordance with Submission Matrix
10.
SUBMISSION FREQUENCY: Submission Frequency - Update for FAST FRR.
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 7.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The DRD provides the model information (initial conditions and design details), and algorithms required for NASA to conduct an independent confirming analysis.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:



The DRD provides the pretest analysis results that ensure that the flight test will be successful.  It also provides the model information (initial conditions, design details, and algorithms) required for NASA to conduct independent flight performance analyses.  The contents of the DRD also documents the tests, processes, and assessments that the Contractor used to insure that data products and analysis results are valid.

For flight performance analysis, this DRD provides the pretest assumptions and analysis results in the following areas, as applicable:
    Trajectory planning (vehicle state histories), release/separation conditions and dispersion analysis, 
    Aerodynamic loads assessment
    Vehicle stability and control assessment
    Vehicle interface loads and/or contact conditions
    Aerothermal loads assessment, 
    GN&C system failure modes analysis
    Backup/contingency flight modes assessment
    Flight test vehicle instrumentation predictions
    Navigation and flight control system error budget assessments
    TPS performance assessments 
    Propulsion system performance assessment
    Aerosurface control effectiveness
    Flight phase specific targeting performance
    Range safety analyses

As applicable this DRD provides the following data, with appropriate validation: 
Vehicle mass properties model, with uncertainties
Vehicle geometry model, with uncertainties
Aerodynamic database model; aerodynamic coefficient and loads methodology, with uncertainties
Aerothermal database model; aeroheating model and methodology, with uncertainties
GN&C system model and supporting documentation, with uncertainties: guidance algorithm description, navigation sensor characteristics, flight control actuator performance, and integrated system verification.
  
For decelerator systems, this DRD provides the pretest assumptions and analysis results in the following areas:
Parachute stress analysis and safety margin calculations
Energy modulator stripout calculations
Pre-flight predictions that include trajectory, timeline of events, deployment conditions, parachute inflation, parachute staging loads and timing assessment, extraction loads, sling loads, load sharing between slings, parachute descent rates, footprint of released parachutes, parachute stability, and landing impact

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by  updated issue or modifications or complete reissue of engineering data models.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-D-005
3.
DATA TYPE:
3
4.
DATE REVISED:
12/9/2004
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6.
TITLE:
FAST Critical Design Review Data Package
16. DESCRIPTION/USE:
The DRD contains the presentation material to be presented at the FAST Critical Design Review.
8.
DISTRIBUTION: Per Contracting Officer’s letter
9.
INITIAL SUBMISSION: In accordance with Submission Matrix
10.
SUBMISSION FREQUENCY: Final update post review with the as presented data package if required.
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 7.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The FAST review data package provides the briefing material necessary to educate the NASA review  team about the FAST detailed design prior to the Critical Design Review and there by speeding the review process with hopes of reducing review issues.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This DRD contains the presentation material to be presented at the FAST Critical Design Review.  The data will include at minimum the following:


Requirements, requirements flowdown, and verification
System and subsystem architecture

Test article design – to include:
   - detail design (fabrication) drawings (approximately 90% or more)
   - mockups and models
   - prototype hardware, if available
   - technical illustrations in handout form
   - sizing, trade study, and design study results
   - design analyses and reports, if applicable
   - stress analysis
   - thermal analysis, if applicable
   - ground  test data, if applicable
   - materials list
   - processes list, if applicable

How the design mitigates risks

Systems interfaces 

Ground tests results (part of verification)

Issues

Cost and schedule estimates

Any changes to the design approach since the FAST Definition Review

FAST Definition Review RIDs results and/or status

Risks

Mass properties

Ground control architecture, hardware and software

Ground support equipment

Logistics and spares

Hazard analysis

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by a complete reissue.  

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-D-006
3.
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3
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6.
TITLE:
FAST Flight Test Readiness Review Data Package
17. DESCRIPTION/USE:
The DRD contains the presentation material to be presented at the FAST Flight Test Flight Readiness Review.
8.
DISTRIBUTION: Per Contracting Officer’s letter
9.
INITIAL SUBMISSION: In accordance with Submission Matrix
10.
SUBMISSION FREQUENCY: Update post review with as presented charts if required
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 7.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Flight Test Readiness Review is conducted to demonstrate that the test vehicle, launch vehicle, ground and launch systems, test team, and the range are ready to perform the flight test.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This DRD contains the presentation material to be presented at the FAST Flight Test Readiness Review, and includes at minimum the following: 

Integrated Ground Test Matrix and Summary of Ground Test results
Integrated Ground Test Anomaly List and Corrective Actions
Subsystem Flight Readiness Technical Briefings
Test Flight Overview (to include)
   Test conditions and trajectory
   Timeline and critical events
   Test objectives, rationale and success criteria
   Test vehicle hardware and software configuration for the test
   Launch or carrier vehicle configuration
   Any configuration changes that were implemented during the preparations
   Performance predictions
   Performance redlines and test termination criteria
   Test abort vehicle safing procedures
   Procedures or flight rule changes/readiness
   Go/no criteria
   Contingency plans
   Range services requested
   Unexplained anomalies
   Open work
   Issues
   RID closure status
   Range operations and readiness
   Test team readiness

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-D-007
3.
DATA TYPE:
3
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DATE REVISED:
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6.
TITLE:
FAST Post Flight Test Report
18. DESCRIPTION/USE:
The data package will contain flight data and analysis used for the purpose of evaluating the relative success of the demonstration in retiring specified risk.
8.
DISTRIBUTION: Per Contracting Officer’s letter
9.
INITIAL SUBMISSION: In accordance with Submission Matrix
10.
SUBMISSION FREQUENCY: Update post review with as presented charts if required
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 7.4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This DRD contains the presentation material to be presented at the Post-Flight Review which at a minimum includes the following:
Flight Summary
Test System Configuration
Flight Objectives and Test Results (for each objective)
Test Cards (as executed) – if applicable
Anomaly List
Analysis of actual versus predicted performance
Performance evaluation for any multiple design options incorporated into the flight test
Post-flight analysis of ground or launch system interfaces (if applicable)
Analysis of post-flight recovery activities
Test Data including instrumentation data, video, film.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by a complete reissue

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-M-001
3.
DATA TYPE:
3
4.
DATE REVISED:
11/25/2004
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6.
TITLE:
CEV Organization Structure
19. DESCRIPTION/USE:
To identify Management, Integrated Product Team (IPT)  and Systems Engineering and Integration Team (SEIT) Structure, for use by NASA personnel to identify workforce reporting structures, to assist in evaluating workforce status, and identify workforce in each organization.

8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:   Per Data Requirements Matrix

11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.1.1. 
Referenced from SOW Paragraph(s): 5.1
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Contractor shall provide organizational information to provide NASA insight into staffing SEIT and IPT Structure and organizational structure for all personnel.

13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Contractor shall submit a detailed organization chart which identifies the Contractor’s management reporting structure including IPT and SEIT structure. Titles and names of individuals will be included down to the IPT and SEIT Lead level and if supervisory, so designated .  The number of workforce resources below the IPT and SEIT Lead level shall be indicated.  The Contractor shall indicate the number of each prime and subcontract personnel providing services within these resource amounts. The number of authorized but unfilled positions will also be noted within the organization chart.  Geographic location shall be indicated for all contractor personnel.  Key Personnel positions shall be indicated. 

In addition to the organization chart, the contractor shall include a narrative that describes responsibilities of each organizational unit and responsibilities for each subcontractor and team member. This shall include an explanation of how teaming partners and subcontractors fit into the overall program structure and how subcontractors and team members are integrated into the organization. 




13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor proposed changes to document format shall be submitted to NASA for approval. Complete re-issue of the document is required.


DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-M-002
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Integrated Master Schedule (IMS)
20. DESCRIPTION/USE:
The Integrated Master Schedule (IMS) is an integrated schedule containing the networked, detailed tasks necessary to ensure successful program execution. The IMS is vertically traceable to the Integrated Master Plan (IMP) the Work Breakdown Structure (WBS), and the Statement of Work (SOW). The IMS shall be used to verify attainability of contract objectives, to evaluate progress toward meeting program objectives, and to integrate the program schedule activities with all related components. This DRD is applicable to development, major modification, and low rate initial production efforts; it is not typically applied to full rate production efforts.

a. This Data Requirements Description (DRD) contains the format and content preparation instructions for the data product generated by the specific and discrete task requirement as delineated in the contract.

b. The prime Contractor is required to include significant external interfaces and critical items from suppliers, teammates, or other detailed schedules that depict significant and/or critical elements and Government furnished equipment or information dependencies for the entire contractual effort in a single integrated network. The determination of significant and critical shall be defined and documented, and agreed to by the Government.

c. The IMS shall be statused according to the Contractor’s management control system and shall be submitted no less frequently than monthly. If a Contract Performance Report (CPR) is required, the IMS shall be statused and submitted to the procuring activity prior to or concurrently with CPR Formats 1-5 (as applicable). The IMS may reflect data either as of the end of the calendar month or as of the Contractor’s accounting period cutoff date, provided it is consistent and traceable to the CPR (if applicable). When subcontractor schedule data reflects a different status date than the prime Contractor’s schedule status date, these status dates shall be described in the analysis section of the IMS.

8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.1.7. 
Referenced from SOW Paragraph(s): 1.1.6, 1.1.8, 1.2.1, 1.2.3
Related DRD(s): CEV-B-003, CEV-M-003
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Project Schedule provides data for the assessment of contract schedule and logic network of the tasks to be performed.


13.2
APPLICABLE DOCUMENTS:

DI-MGMT-81650: Integrated Master Schedule (IMS)
NPR 9501.3: Earned Value Management Implementation Plan on NASA Contracts
13.3
CONTENTS:

The schedule shall contain the contract milestones, accomplishments, and discrete tasks/activities (including planning packages where applicable) from contract award to the completion of the contract. The schedule shall be an integrated, logical network-based schedule that correlates to the CWBS, and is vertically and horizontally traceable to the cost/schedule reporting instrument used to address variances such as the CPR. The schedule shall have a numbering system that provides traceability to the IMP and SOW. It shall contain contractual milestones and descriptions and display summary, intermediate, and detailed schedules, and periodic analysis of progress to date. It shall include fields and data that enable the user to access the information by product, process, or organizational lines.

13.3.1 Contract Milestones and Definitions. Key programmatic events, which define progress and completion for each CWBS element, along with the definition for successful completion of the milestone.

13.3.2 Summary Master Schedule. A top-level schedule of key tasks/activities and milestones at the summary level of the CWBS and IMP (if applicable). It shall be an integrated roll up of the intermediate and detailed schedules (see 13.3.3 and 13.3.4) (vertical integration).

13.3.3 Intermediate Schedules. Midlevel contract schedules that include key tasks/activities and milestones and all associated accomplishments in the summary master schedule, traceable to the CWBS element or IMP event as necessary to display work effort at the intermediate level of summarization. There may be several intermediate schedules that depict varying levels of detail. They shall be integrated roll ups of the detailed schedules (see 13.3.4 below) (vertical integration).

13.3.4 Detailed Schedules. The lowest level of contract tasks/activities that form the network. The detailed schedules shall contain horizontal and vertical integration, as a minimum, at the work package and planning package level. The detailed schedules shall include all tasks/activities, work packages, and planning packages identified in the contract Performance Measurement Baseline (PMB). Every discrete task/activity, work package, and planning package shall be clearly identified and directly related to a control account. Work packages and planning packages shall be individually represented and summarize to or reconcile with the total budget for that control account. If Level of Effort (LOE) control accounts, work packages, or planning packages are included as tasks in the IMS, they shall be clearly identified as such. The detailed tasks/activities, work packages, and planning packages shall be traceable to only one CWBS, IMP, and performing organizational element, as applicable. The level of detail in the IMS (including number and duration of tasks/activities) shall follow the Contractor’s EVM process as documented in the EVMS system description, program directives, etc. Shorter-term work packages (ideally equal in length to the statusing interval) are preferred because they provide more accurate and reliable measures of work accomplished.

13.3.5 Key Elements of Detailed Schedules. The key elements of the detailed schedules include the following:

13.3.5.1. Task/Activity. An element of work with duration.

13.3.5.2 Milestone. A specific definable accomplishment in the contract
network, recognizable at a particular point in time. Milestones have zero duration and do not consume resources.

13.3.5.3 Duration. The length of time estimated (or realized) to accomplish a task/activity.

13.3.5.4 Percent Complete (Schedule). The proportion of an activity or task that has been completed to time now. This usually involves updating or statusing the activity or task utilizing one of two methods: (1) update the remaining time to complete (remaining duration) and the scheduling software will then automatically update the schedule percent complete or (2) update the schedule percent complete and allow the scheduling software to calculate the time remaining (remaining duration) to complete. Either method will use the following formula: Percent of Duration Completed = (Actual Duration / Total Duration) X 100.

13.3.5.5 Task/Activity and Milestone Descriptions. These are descriptive titles that are concise, complete, and clearly identify the work effort being accomplished. Abbreviations may be used to shorten the descriptive titles.

13.3.5.6 Task/Activity Codes and Data Dictionary. A list of field definitions and code structures. This list shall be provided to the procuring activity.

13.3.5.7 Relationship/Dependency. These identify how predecessor and successor tasks/activities and milestones are logically linked. Relationships, also called network logic, are modeled in four ways:

13.3.5.7.1 FS (Finish to Start). A predecessor task/activity or milestone that must finish before a succeeding task/activity or milestone can start. FS relationships shall be used whenever possible.

13.3.5.7.2 SS (Start to Start). A predecessor task/activity or milestone that must start before a succeeding task/activity or milestone can start.

13.3.5.7.3 FF (Finish to Finish). A predecessor task/activity or milestone that must finish before a succeeding task/activity or milestone can finish.

13.3.5.7.4 SF (Start to Finish). A predecessor task/activity or milestone that must start before a succeeding task/activity or milestone can finish.

13.3.5.8 Total Float/Slack. The amount of time a task/activity or milestone can slip before it delays the contract or project finish date.

13.3.5.9 Free Float/Slack. The amount of time a task/activity or milestone can slip before it delays any of its successor tasks/activities or milestones.

13.3.5.10 Lag. An interval of time that must occur between a predecessor and successor task/activity or milestone. Since negative time is not demonstrable, negative lag is not encouraged. (Note: Lag should not be used to manipulate float/slack or constrain schedule.)

13.3.5.11 Early Start (ES). The earliest start date a task/activity or
milestone can begin the precedence relationships. A computer-calculated date.

13.3.5.12 Early Finish (EF). The earliest finish date a task/activity or milestone can end. A computer-calculated date.

13.3.5.13 Late Start (LS). The latest start date a task/activity or milestone can start without delaying the contract or project target completion date. A computer-calculated date.

13.3.5.14 Late Finish (LF). The latest date a task/activity or milestone can finish without delaying the contract or project target completion date. A computer-calculated date.

13.3.5.15 Critical Path. A sequence of discrete tasks/activities in the network that has the longest total duration through the contract or project. Discrete tasks/activities along the critical path have the least amount of float/slack. The critical path and near-critical paths (reporting requirements for near-critical paths shall be a total float of 5 days or less) are calculated by the scheduling software application.    Note:  Total float is the amount of time that an activity can be lengthened or slipped without delaying the project completion or mandatory critical milestone completion, assuming that all other activities are done in their normal time. The guidelines for critical path and near-critical path reporting are as follows:

13.3.5.15.1 Methodology. The IMS software application computes a critical path and near-critical paths based on precedence relationships, lag times, durations, constraints, and status. Artificial constraints and incorrect, incomplete, or overly constrained logic shall be avoided because they can skew the critical path and near-critical paths.

13.3.5.15.2 Identification. The critical path shall be easily identified.

13.3.5.16 Constraints. Limits applied to network start and finish dates
(e.g., ''finish no later than'). (Note: Certain types of constraints should be used judiciously because they may impact or distort the network critical path.)

13.3.5.17 Current Schedule. The IMS reflects the current status and forecast. It includes forecasted starts and finishes for all remaining tasks/activities and milestones. Significant variances to the baseline schedule shall be explained in the periodic analysis. Thresholds for reporting shall be specified in the Performance Assessment Plan. The Performance Assessment Plan shall be delivered in accordance with DRD CEV-M-003.

13.3.5.18 Baseline Schedule. Baseline dates in the IMS shall be consistent with the baseline dates in the PMB for all work packages, planning packages, and control accounts (if applicable). The guidelines for maintaining the baseline schedule are as follows:

13.3.5.18.1 Schedule Changes. Changes to the schedule shall be baselined when incorporated into the schedule.

13.3.5.18.2 Baseline Schedule Changes. Changes to the baseline schedule shall be made in accordance with the Contractor’s EVM process. Any movement of contractual milestones in the baseline schedule requires the approval of the procuring activity.

13.3.5.19 Schedule Progress. The IMS shall reflect actual progress and maintain accurate start and finish dates for all tasks/activities and milestones. The guidelines for reflecting schedule progress are as follows:

13.3.5.19.1 Actual Start and Finish Dates. Actual start and actual finish dates shall be recorded in the IMS. Actual start and actual finish dates, as recorded, shall not be later than the status date.

13.3.5.19.2 Progress Line. The progress line depicted in a Gantt chart shall be applied to the current schedule.

13.3.5.20 Retention of Data for Completed Tasks/Activities. Historical performance on completed tasks/activities shall be maintained electronically for analytical use. Data to be retained includes logic, actual and baseline durations, actual and baseline start and finish dates, and the three-point estimates that were used before the task/activity started.

13.3.5.21 External Dependencies. The IMS shall identify significant external dependencies that involve a relationship or interface with external organizations, including all Government furnished items (e.g., decisions, facilities, equipment, information, data, etc.). The determination of significant shall be defined and documented, and agreed to by the Government. The required or expected delivery dates shall also be identified in the IMS.

13.3.5.22 Schedule Margin. A management method for accommodating schedule contingencies. It is a designated buffer and shall be identified separately and considered part of the baseline. Schedule margin is the difference between contractual milestone date(s) and the Contractor’s planned date(s) of accomplishment.

13.3.5.23 Schedule Risk Assessment. A schedule risk assessment predicts the probability of project completion by contractual dates. Three-point estimates shall be developed for remaining durations of remaining tasks/activities that meet any of the following criteria: (1) critical path tasks/activities, (2) near-critical path tasks/activities (as specified in the CDRL), (3) moderate to high risk tasks/activities in the program’s risk management plan. These estimates include the most likely, best case, and worst case durations. They are used by the Contractor to perform a probability analysis of key contract completion dates. The criteria for estimated best and worst case durations shall be applied consistently across the entire schedule and documented in the Contractor’s schedule notes and management plan. The guidelines for estimates are as follows:

13.3.5.23.1 Most Likely Estimate. Schedule durations based on the most likely estimates.

13.3.5.23.2 Best/Worst Case Estimates. Best and worst case assumptions shall be disclosed. The Contractor schedule risk assessment shall explain changes to the critical path, margin erosion, and mitigation plans. It shall be incorporated into the Contractor’s program risk management process. The schedule risk assessment shall be submitted as specified in the CDRL and prior to the Integrated Baseline Review. The risk analysis may be performed within the IMS or within a separate risk tool as appropriate based on the capability of the automated scheduling tool.

13.3.5.24 User Defined Fields. All user defined fields in the IMS shall be identified by providing a mapping of all fields used in the scheduling software application.

13.3.5.25 Reserved Fields. The Government may reserve some fields and/or require the Contractor to use certain fields for specific information. The requirement for reserved fields shall be specified in the CDRL.

13.3.5.26 Calendar. The arrangement of normal working days, together with non-working days, such as holidays, as well as special work days (i.e., overtime periods) used to determine dates on which project work will be completed.

13.3.6 Monthly Analysis. Monthly analysis is a monthly assessment of schedule progress to date and includes changes to schedule assumptions, variances to the baseline schedule, causes for the variances, potential impacts, and recommended corrective actions to minimize schedule delays. The analysis shall also identify potential problems and an assessment of the critical path and near-critical paths. Thresholds for reporting significant variances to the baseline schedule and near-critical paths shall be specified in the CDRL. If a CPR Format 5 is required, the monthly analysis shall be submitted to the procuring activity prior to or concurrently with the CPR Format 5.
13.4
FORMAT: The IMS shall be created using a network capable scheduling software application. The IMS shall be delivered in native digital format (i.e., an electronic file produced by the Contractor’s scheduling tool). The IMS shall be submitted electronically per Section J-3 2.3.2.1 and 3.  The American National Standards Institute (ANSI) X12 standard (806 transaction set), the United Nations Electronic Data Interchange for Administration, Commerce and Transport (UN/EDIFACT) standard (PROTAP message),or the XML equivalent shall be used to submit data electronically to the procuring activity with on-line access to the data.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-M-003
3.
DATA TYPE:
1/3/3 *
4.
DATE REVISED:
2/25/2005
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6.
TITLE:
Performance Assessment Plan, Reports and Management Reviews
21. DESCRIPTION/USE:
The Performance Assessment Plan provides the overall contract performance measurement approach.  The initial submittal will be used in developing the Surveillance Plan.  

The Performance Assessment Reports are a key component of quarterly and semi-annual performance assessments.

The Performance Management Review packages that support the monthly and quarterly management reviews of costs, schedule, and technical performance.  The format provides a standardized approach for review materials.


8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

NASA Data Management will send notification to the following:
Financial Office
Assessment Office
Contracting Officer
Contracting Officer’s Technical Representative (COTR)
.

* Plan=1, Reports=3, Review Packages=3
The following document(s) may be used as reference:
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.1.2. 
Related DRD(s): CEV-M-002, CEV-T-002
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Performance Assessment Plan shall describe the Contractor’s overall approach to contract performance assessment and the implementation process for accomplishing metric evaluation and reporting.  

The Performance Assessment Reports shall provide a self-assessment for quarterly and semi-annual performance assessments reporting periods.  

Performance Management Review data packages document the integrated management reviews of the cost, schedule, and technical performance on the contract.  There are two types of reviews:  monthly and quarterly.   These packages must be reconcilable with Financial Management Report 533 reporting and Cost Performance Reports, DRD CEV-B-001 and DRD CEV-B-003.


13.2
APPLICABLE DOCUMENTS:

NPR 9501.2D: NASA Contractor Financial Management Reporting
13.3
CONTENTS:


The Performance Assessment Plan shall consist of the following:
- Description of the Contractor’s approach and rationale for assessing performance
- Description of the methods the Contractor plans to use to assess performance, systems used, reporting mechanisms, and how the data will be used to improve future performance and adjust to changing requirements.
- Description of management systems and processes used to implement the plan including the developing, timely gathering, compiling, maintaining, auditing, analyzing, reporting, and providing management review of performance metrics.
- Description of the performance metrics including references to SOW paragraphs 
- Description of the Technical Performance Parameters (TPPs) selected by the CEV Project Manager for monitoring during the design and development. The Performance Assessment Plan shall identify a subset of the data included in the Margins Management Plan as TPPs. The TPPs will be proposed in the initial Performance Assessment Plan and ''selected' via approval of the Plan. Examples of TPPs are margins for Mass Properties, Power Allocation, Volume, CPU Utilization, Bandwidth/Throughput.
- Description of any metrics used to address the performance toward IMP events, including the rationale for the development process and linkage between the metrics and the IMP events. 

The metric description shall consist of at least the following for each metric:
- Definition and description of the metric
- Graphical representation
- Algorithm (if calculated)
- Assessment criteria for expected (standard) performance


The Performance Assessment Reports for metrics shall consist of the following:
- Contractor’s summary assessment ('metric score card') for all metrics
- Status of all Technical Performance Parameters and their margin growth/loss and forecast
- Metrics as described in the plan updated to reflect actual performance and quality during the period
- Narrative performance assessment by month for each metric
- Historical performance data
- Index of any changes to metrics since the last period
- Recommended action (i.e. performance improvement initiatives, lessons learned)


The Performance Management Review data packages support the monthly and quarterly management reviews of cost, schedule, and technical performance.   Metrics that effectively indicate the level of success in the execution of contract requirements and the status of the Contractor’s achievements shall be presented at the program review.   Candidate Technical Performance Parameters (TPP) for the initial submittal shall come from Contractor’s Margin Management Plan. The TPP’s shall also be reported by Contractor to status their margin growth/loss. All metrics shall be developed and defined by the Contractor with concurrence from the Government.  These metrics shall provide linkage to CEV Project level metrics and/or Constellation Program level metrics in the Integrated Collaborative Environment.  The cost baseline is the Performance Measurement Baseline (PMB).  The format provides a standardized approach for review materials.

The Monthly Integrated Review package:
Summary Section:
 • Pertinent Performance/Outcome Based metrics (as requested by the PM, COTR)
 • Technical Performance Parameters (including margin growth/loss and forecast)
 • Stoplight Status of fiscal year Program cost, schedule, and technical performance.
 • Summary status of fiscal year reserves, risks and opportunities, and earned value performance.
 • Fiscal year cost and workforce summaries (including attrition metrics)
 • Cumulative variance explanations (to fiscal year plan) and End-Of-Year trend variance explanations(if threshold criteria exceeded).
 • Statement of Work Reconciliation (i.e., Special Projects, etc. that need to be accounted for)(as required)
 • Areas of Emphasis Summary
 • Major Contract Milestone Schedule – 90 Day
Component Sections (done at major element/organization/subsystem level):
 • Include all Summary Section items.
 • Significant Achievements
 • Pertinent Next Level Performance/Outcome Based metrics (include any other Yellow or Red metrics)
 • Details of Technical, cost and schedule risks and opportunities

The Quarterly Integrated Review Package:
 In addition to the Monthly Package Content above (to be updated every third month)
Quarterly Programmatic Summary Section that affects the following:
 • Total Contract planning assumptions for budget horizon estimates (5 years) (e.g. assumed Launch Sequence of Constellation Elements), work content summary, workload drivers.
 • Cost and workforce estimates through the budget horizon (5 years) (updates to Work Packages or their planning packages)
 • Major Program Milestone Schedule – 5 Year (updated as required)
 • Summary Risks & Opportunities (unique to the Program, the budget for the extended horizon)


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to the Performance Assessment Plan shall be submitted to NASA for approval.  Complete re-issue of the document is required.  The plan, including metrics, shall be reviewed annually and updated as required.    Metrics shall be evaluated, updated and reported on a monthly basis on the web.  Performance Management Review data packages shall be updated for monthly and quarterly Performance Management Reviews. Performance Assessment Reports shall be reported in formal quarterly and semiannual evaluation deliveries for the Performance Evaluation Board.

DATA REQUIREMENTS DESCRIPTION (DRD)
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DRD NO.:
CEV-M-004
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6.
TITLE:
Configuration Management Plan
22. DESCRIPTION/USE:
To describe the Contractor's method for accomplishing the configuration management requirements of the contract. 
8.
DISTRIBUTION: As Determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.1.4. 
Related DRD(s): CEV-T-007
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Configuration Management Plan (CMP) provides the Contractor's management approach for implementation of configuration management in accordance with the SOW and Mil-STD-973.  The Contractor may combine this DR with the DRD CEV-T-007 Software Configuration Management Plan.  If the Contractor chooses to combine the documents, the Contractor shall meet the requirements of both DRs. 
13.2
APPLICABLE DOCUMENTS:

MIL-STD-973: Configuration Management
13.3
CONTENTS:

The CMP shall provide the information defined in MIL-STD-973.  The Contractor shall use the ESMD Integrated Collaborative Environment (ICE) as defined in SOW Appendix 2 to implement the change flow process and to maintain the official program baseline files. 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Data Management Plan
23. DESCRIPTION/USE:
To describe the Contractor's plan for implementation of the data management requirements for the CEV Project.
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.1.4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Data Management Plan provides the Contractor’s approach for implementation of data management in accordance with the SOW.  The Contractor shall use the ESMD Integrated Collaborative Environment as defined in the SOW Appendix 2 to implement data management for the CEV Project
13.2
APPLICABLE DOCUMENTS:

13.3
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: (1) data identification, (2) data control, (3) data status accounting, and (4) data management verification and audits, (5) data management organization, (6) data storage and retrieval procedures, (7) subcontractor procedures, and (8) 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. The plan shall describe how the Contractor implement data management using the Exploration Systems Mission Directorate (ESMD) Integrated Collaborative Environment (ICE).
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Risk Management Plan and Risk Management Reports
24. 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 risk management process that is consistent with the government provided guidelines.  To develop and maintain risk management waterfall charts per the attached examples (Risk Waterfall Chart and Figure 4).
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

* The Risk Management Plan shall be data type 2.  All other submissions are type 3.   


The following document(s) may be used as reference:
•  CRM Guidebook: Continuous Risk Management Guide Book, Software Engineering Institute, Carnegie Mellon University, 1996
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  NPR 8000.4: Risk Management Procedural Requirements w/Change 1 (4/13/04)
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.1.5. 
Related DRD(s): CEV-S-001
13.
DATA PREPARATION INFORMATION: 

13.1
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.
13.2
APPLICABLE DOCUMENTS:

0000028256: Constellation Systems Risk Management Plan
13.3
CONTENTS:

The Risk Management Plan shall specify how the Contractor will satisfy the risk management requirements. 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. The risk management plan documents how risks will be managed on the program; the processes, activities, milestones, and responsibilities associated with risk management.



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 the risk management requirements.          


2.
The Risk Waterfall chart for all high and medium rated risks. 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 unfunded 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 the risk management requirements.  For Unfunded risks; A Change Request will be written containing the Contractor’s 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 unfunded risks) based on System needs.

The Contractor shall use a database tool of the Integrated Collaborative Environment (ICE) Active Risk Manager Database to track identification and treatment of risks. If the ICE Active Risk Manager Database is not utilized, then the Contractor database shall be capable of exporting all required risk data to an Excel based flat ICE Active Risk Manager Database Format file or compatible with the   ICE Active Risk Manager Database and delivered monthly with the risk management report .  



WATERFALL CHART FEATURES

The plot of Risk Level vs. Calendar Time will be equally divided into three colored areas:

Risk Exposure Level
Color
• High
• Red
• Moderate 
• Yellow
• Low
• Green

Determination of risk level is the qualitative combination of the likelihood of occurrence and the consequences of occurrence. The steps on the waterfall chart (Activities) are called gates. When a gate is completed, a downward step in Risk Level is achieved. As progress is made in completing the risk reduction plan, the line showing Risk Level is thickened up to the point in time where activities have been completed. The chart will also contain the following features:



1.
Gates will be denoted with activity numbers.


2.
The chart will contain labels for the activities and exit criteria.


3.
The three colored areas are labeled High, Moderate, and Low.


4.
The risk identification title is at the top of the page.


5.
The risk file name and date of last update are shown in the bottom right-hand corner.


6.
Program milestones such as major tests and program reviews are placed along the Calendar time axis.

A risk waterfall chart containing the above features is shown below. Activities and exit criteria should be formatted as shown on the chart.




[image: image1.wmf]








If gate completion is delayed, and the completion date is not known, the risk level line is extended past the step to the current point in time.

If an activity completion date changes, the original plan will be shown as a dashed line and the new plan 




[image: image2.wmf]




denoted with a solid line (Figure 4). Activity numbers should be shown on both the original and new steps on the waterfall chart.
RISK RECOVERY PLAN

The risk recovery plan describes actions to be taken if activities in the risk reduction plan on the waterfall chart are not successfully completed. Recovery actions should be outlined for all gates, but at a minimum, they should be completed for any gate associated with a change in Technical Risk Level from High to Moderate or Moderate to Low and for gates associated with important testing. This plan will be attached to the waterfall chart and will contain the following features:


1.
Risk title.


2.
Gate numbers.


3.
Activities names.


4.
Exit criteria associated with the activities.


5.
Actual and planned activity completion dates.


6.
Recovery plan for the gate. If the gate is completed successfully, the recovery actions are removed from the chart. For completed activities, which required some or all of the recovery actions, those actions should remain on the chart.


7.
Recovery plan activities outside of the program's scope should be flagged.


8.
The appropriate competition sensitive and proprietary markings are placed at the top and bottom of the chart.




13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
Information Technology (IT) Security Plans and Reports
25. DESCRIPTION/USE:
To meet IT security reporting requirements
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

11.
REMARKS:

This document shall be consistent with the Constellation Program’s integrated communication and information technology plans.
The following document(s) may be used as reference:
•  JSC 29785: ISS Command Encryption Information Protection Guidelines
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 1.5. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

13.2
APPLICABLE DOCUMENTS:

FIPS 140-2: Security Requirements for Cryptographic Module
FIPS 197: Advanced Encryption Standard
NIST SP 800-37: Guide for the Security Certification and Accreditation of Federal Information Systems
NITR 2810-2: Information Technology (IT) System Security Requirements
NPD 1600.2C: NASA Security Policy
NPR 1600.1: NASA Security Program Procedural Requirements
NPR 2810.1: Security of Information Technology
NSTISSP No. 12: National Information Assurance (IA) Policy for U.S. Space Systems
13.3
CONTENTS:

 SECURITY PLAN

This plan shall contain the overall security policies, as required, for each system and application in a form compatible with the NASA Information Technology System (ITS) Security Program and the security and policies described in Security of Information Technology NPR 2810.1 and Information Technology (IT) System Security Requirements NITR 2810-2.

SECURITY STATUS REPORT

This report shall document the security status of all IT systems, including any suspected security violations or infractions.

 INFORMATION ON EMPLOYEES IN SENSITIVE AIS POSITIONS/ASSIGNMENTS REPORT

The Information on Employees in Sensitive IT Positions/Assignments Report shall provide information for personnel screening as required by the Security of Information Technology NPR 2810.1 and the NASA Security Program Procedural Requirements NPR 1600.1.

SYSTEM ADMINISTRATOR SECURITY CERTIFICATION PROGRAM:

This Agency–wide program applies to all lead system administrators administering systems on NASA IP address space.

All individuals who perform tasks as a system administrator or have authority to perform tasks normally performed by system administrator shall be required to demonstrate knowledge appropriate to those tasks. This demonstration, referred to as the NASA System Administrator Security Certification, is a NASA funded two-tier assessment to verify that system administrators are able to –
 
1.      Demonstrate knowledge in system administration for the operating systems for which they have responsibility.
2.      Demonstrate knowledge in the understanding and application of Network and Internet Security.
 
Certification is granted upon achieving a score above the certification level on both an Operating System test and the Network and Internet Security Test.  The Certification earned under this process will be valid for three years.  The criteria for this skills assessment has been established by the NASA Chief Information Officer.  The objectives and procedures for this certification can be obtained by contacting the IT Security Awareness and Training Center at (216) 433-2063.   
 
A system administrator is one who provides IT services, network services, files storage, web services, etc. to someone else other than themselves and takes or assumes the responsibility for the security and administrative controls of that service or machine.  A lead system administrator has responsibility for information technology security (ITS) for multiple computers or network devises represented within a system; ensuring all devices assigned to them are kept in a secure configuration (patched/mitigated); and ensuring that all other system administrators under their lead understand and perform ITS duties.  An individual that has full access or arbitrative rights on a system or machine that is only servicing themselves does not constitute a ''system administrator' since they are only providing or accepting responsibility for their system. An individual only servicing their own IT system, is not required to obtain a System Administrator Certification.

Contractor shall provide communication security documents in accordance with NPD 1600.2C, NASA Security Policy and National Information Assurance (IA) policy for U.S. Space Systems (NSTISSP No. 12).
These documents include:
Cryptographic Security Plan (CSP) – In the context of IT Security and Information Protection, the Program shall demonstrate a complete systems approach towards the development, support, compliance, certification, validation and operational use of  a system employing U.S. approved cryptographies. The CSP ties together the Program's commitment and framework for establishing an approach that meets the NIST guidelines for certifying and accrediting a system used by a Federal Agency that requires Information Security. This specific CSP shall encompass both Ground and Space systems, and shall outline & roadmap the approach towards the implementation and certification of IT Security for Constellation Program elements. This document ties into the use of other documents, and taken together, constitutes the commitment that the Program has the most complete, accurate, and trustworthy information possible on the security status of their information systems in order to make timely, credible, risk-based decisions on whether to authorize operation of those systems. 

Key Specification Document (where and when applicable) – In the case where Cryptographic keys are to be generated and used for the system as part of U.S. approved cryptographies, a document shall be created that is reviewed and approved for the generation, the formatting, the storage media, and for the transfer of validated keying material.

Key Management Plan – For use within any system employing the use of U.S. approved cryptographies, a document shall be generated to outline the Management, Control, coordination, movement, storage, location and use of 'valid' keying material and cryptographic modules. Generally, this document shall meet the approval of the National Security Agency and will be reviewed and approved prior to system use of those cryptographies or keying material.

Command Encryption Information Protection Guidelines (JSC 29785 – ISS Command Encryption Information Protection Guidelines can be used as a reference for this document development) – Similar to the protection guidelines created for ISS, a document shall be created that outlines how to identify, classify and properly determine the need for Information protection of the following; (1) all Administratively Controlled Information (ACI) and, (2) Communications Security (COMSEC) information and/or materials that are produced and/or used in the day-to-day operations of the Constellation Program's Systems.

Reference Documents:
The IT Security requirements are documented in Security of Information Technology NPR 2810.1 and Information Technology (IT) System Security Requirements NITR 2810-2.
13.4
FORMAT: As defined in the Security of Information Technology NPR 2810.1 and Information Technology (IT) System Security Requirements NITR 2810-2.
13.5
MAINTENANCE: As defined in the Security of Information Technology NPR 2810.1 
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6.
TITLE:
Contractor’s CEV Concept of Operations
26. DESCRIPTION/USE:
A document that describes the contractor-recommended life cycle operations concepts for the entire CEV System. To provide a mechanism for the government to understand and assess Contractor-recommended CEV Concept of Operations (CONOPS), for integration with the Government's System of Systems Concept of Operations and CEV Concept of Operations.  To provide planning information concerning the transition from integrated test flights to operational flights.  To provide an integration mechanism with the CEV design process to assure operational needs and attributes are appropriately implemented in the design.  While the CONOPS does not represent explicit design-to requirements, the Contractor will apply the operations described in the CONOPS to CEV system analysis and design criteria.
8.
DISTRIBUTION: Per Contracting Officer's letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  ANSI/AIAA-G043-1992: Guidance for Preparation of Operational Concept Documents
•  ESMD-RQ-0010: Exploration System of Systems Technical Requirements Document
•  ESMD-RQ-0011: Exploration Crew Transportation System Requirements Document (Spiral 1)
•  ESMD-RQ-0012: Exploration Crew Transportation System Requirements Document (Spiral 2)
•  ESMD-RQ-0013: Exploration Crew Transportation System Level 1 Requirements Document (Spiral 3)
•  ESMD-RQ-0019: Crew Exploration Vehicle System Concept of Operations
•  ESMD-RQ-0023: Exploration System of Systems Concept of Operations
•  IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 5. 
Referenced from SOW Paragraph(s): 5.6
Related DRD(s): CEV-O-002, CEV-O-003, CEV-O-006
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Contractor’s CEV Concept of Operations describes operations for the entire CEV System from first integrated test flight, lead by an ESMD NOI team, through operations transition, lead by the Space Operations Mission Directorate.  It is expected that the depth and breadth of information contained in the Contractor CEV Concept of Operations will increase over time and with subsequent deliveries.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This plan consists of two volumes that cover the CEV Contractor plan and recommendations for CEV operations.
I.
Contractor CEV Concept of Operations
II.
CEV System Operations Transition 

Volume I:  Contractor CEV Concept of Operations
The Contractor CEV Concept of Operations shall provide guidance to the CEV System developers on how the CEV System is to be used, operated, and maintained in a given environment so that their designs, development, integration, and tests will accommodate CEV goals, missions, and operational philosophy. The document shall describe the contractor’s concept of the ‘what, where, when, who, why, and how’ of CEV System operations.  

The Contractor CEV Concept of Operations shall address the following:

a.
Description of operations concept and its implementation.

b.
Fundamental capabilities.

c.
Description of the operational environment.

d.
Operations Policies and Constraints.

e.
Roles and responsibilities of flight crew, ground operations, and flight operations

f.
Analysis of proposed system, analysis of alternatives, trades considered, limitations, and constraints.

g.
Analysis of operational effects of CEV on the existing facilities.

h.
Identify innovative technologies and methodologies and provide the associated benefit (cost, schedule, or operational) for infusion into the flight and ground operations.

i.
Nominal and off-nominal operational scenarios in narrative and graphical form, including traceability to ESMD-RQ-0023, Exploration System of Systems Concept of Operations paragraphs and evidence that the current Contractor performance and design specifications support the concept.

j.
Comparison of the contractor implementation with respect to the ESMD-RQ-0019, Crew Exploration Vehicle System Concept of Operations concepts and scenarios and provide the supporting rationale for any deviations.

k.
Description of CEV System integration with the Constellation flight and ground systems.

Volume II:  CEV System Operations Transition
This volume shall include the Contractor’s:

a.
Proposed organizational infrastructure, facilities, personnel and equipment needed to support both the sustaining engineering effort and the continued safe operation of the CEV through the completion of its life cycle;

b.
Preliminary list of critical activities requiring a comprehensive transition approach;

c.
Identification of key milestones, with associated schedules and measures for success, for accomplishing transition activities;

d.
Supporting rationale for the transition activities

e.
Approach to ensure transition to trained and certified personnel 

f.
Approach for establishing contacts and interfaces with customers and the government;

g.
Preliminary description of tasks, if any, requiring a continuation of support from the incumbent contractor;

h.
Description of key activities and schedules for obtaining or updating licenses, plans, processes and procedures required to support this contract including the Export Control Licenses, Software Licenses.

In addition, the volume shall identify the items, processes and phasing for handover of: 

a.
The CEV operational spacecraft, engineering development unit(s), and test flight units;

b.
All CEV facilities and equipment including those used for mission operations, ground operations, training and manufacturing;

c.
All CEV data systems;

d.
All CEV data, documentation, and drawings including that used for flight operations, ground operations, training, and sustaining engineering;

e.
Inventory of all items to be transitioned to the operations phase contractor;

f.
Coordination with other programs to determine acquisition of facilities or systems.
13.4
FORMAT: The CONOPS shall be narrative and delivered in electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue
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6.
TITLE:
CEV Operations Requirements Implementation Plan and Report
27. DESCRIPTION/USE:
This plan provide the Government with insight into the Contractor's plans of incorporating operations-centric requirements and innovative attributes into the design from the earliest stages. The report also documents the effects of operational considerations in the overall system design, including the results of trade studies, IPT reports, operational requirements, and design characteristics/philosophies.
8.
DISTRIBUTION: Per Contracting Officer's letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

* Plan submitted at SRR will be type 2. Reports will be type 3.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 5.1. 
Related DRD(s): CEV-O-001, CEV-O-003, CEV-O-006
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Operations Requirements Implementation Plan and Report shall address the entire system, including flight and ground systems.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The initial Plan shall describe the Contractor’s draft operational requirements and considerations for the CEV system.  This plan shall address crew, ground, and flight operations effectiveness for system certification, integrated test flights and operational flights.

Reports submitted as updates to this plan shall describe the actual implementation record versus the plan for operations requirements and considerations into the CEV system and subsystem requirements documents during the design and development phase. These updates should also describe the results of trade studies that involve operational considerations, including the use of innovative approaches.

This Report and updates are to include detail at a level commensurate with the state of the system design at the time of delivery. 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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6.
TITLE:
CEV Ground Operations Plan
28. DESCRIPTION/USE:
Using the Contractor’s CEV Concept of Operations as the basis, provide more detail and understanding into the Contractor’s approach for spacecraft ground operations and integration with other flight hardware.

This document serves as guidance to the system developers on how the CEV system is to be used, operated, and maintained so that the Contractor’s designs will accommodate CEV goals, missions, and operational philosophy.

8.
DISTRIBUTION: Per Contracting Officer's letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 5.2. 
Referenced from SOW Paragraph(s): 5.2.1, 5.2.2, 5.2.3, 5.5, 6.1, 6.4, 6.6
Related DRD(s): CEV-O-001, CEV-O-002, CEV-O-004, CEV-O-005, CEV-O-008, CEV-O-009, CEV-T-017, CEV-T-092
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Ground Operations Plan encompasses all aspects of ground planning, processing, launch operations and postlanding operations of the spacecraft from initial delivery through integrated test flights and operational flights.
13.2
APPLICABLE DOCUMENTS:

AFSPCMAN 91-710: Eastern and Western Range Safety User Requirements
KHB 1710.2: Kennedy Space Center Safety Practices Handbook
KNPR 1600.1: KSC Security Procedural Requirements
KNPR 8715.3: KSC Safety Practices Procedural Requirements
TBD - 006: Constellation Contamination Control Plan
13.3
CONTENTS:

The CEV Ground Operations Plan shall consist of nine volumes, each providing the Contractor’s plan or approach to a different aspect of ground operations.  
I.
Ground Operations Planning 
II.
Ground Operations Training
III.
Transportation and Handling
IV.
Spacecraft Maintenance and Refurbishment
V.
Assembly, Test, and Checkout
VI.
CTS Integration and Launch Complex Activities
VII.
On-Pad Servicing for Launch
VIII.
Launch Operations
IX.
Postlanding Operations

Each volume shall describe the techniques used to identify and include any innovative technologies and methodologies with the associated benefits (cost, schedule or operational) compared to current human space flight operations capabilities. 
Each volume shall include a description of the Contractor’s roles and responsibilities for ground operations during processing and launch of integrated test flights and operational flights, as well as description of the ground operations interfaces and interactions with the NASA Operations Integrator, Constellation, and external organizations
Where appropriate the volumes shall include the policies and processes required by the responsible ground and range safety organizations

Each volume shall also include:
1.
Procedure list, flow charts, and schedules, including critical path and parallel processing activities that address ground processing, launch, and postlanding (including prime and contingency landing sites).
2.
Proposed locations and equipment setups for each spacecraft processing area including capabilities at each site for flight hardware access.
3.
Proposed work force resource loading for both hands-on and support activities.
4.
Support required from the Government and other Government Contractors
5.
Plans and provisions for contamination control in accordance with DRD CEV-T-017, Contamination Control Plan

The volumes are to include detail at a level commensurate with the state of the system design at the time of document delivery.

Volume I: Ground Operations Planning
The Ground Operations Planning Volume shall document the approach to implement ground processing deliverable items and daily work schedules for flight hardware and ground systems to meet program milestones and avoid impacts to ground and launch operations. 

Volume II: Ground Operations Training
The Ground Operations Training Volume shall define the plans and processes for ground operations personnel training, certification and re-certification for systems, safety, medical and critical skills required to support CEV ground processing, launch operations, postlanding operations,  depot operations, and maintenance.   Identify and define the necessary simulations, mockups, and other training systems.  The volume shall establish responsibilities, procedures and methods to be utilized in accomplishing the overall ground training and certification program. The volume shall describe policies, responsibilities, and procedures used to insure that personnel are adequately trained and certified to perform their assigned duties.  The volume 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 CEV system.  Include the proposed work force resource loading necessary to implement the ground operations training plan. Include roles and responsibilities of the training personnel.  The volume shall 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.

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 per KHB 1710.2 Kennedy Space Center Safety Practices Handbook

Volume III: Transportation and Handling
The Transportation and Handling Volume shall define the process and plans for flight hardware and ground systems handling and transportation throughout all ground operations.
This includes spacecraft, flight hardware components, and ground support equipment handling and transportation for the complete CEV ground processing flow.  The processing flow includes transportation within ground operations facilities, between ground operations facilities, transportation to the launch pad, and the recovery and transportation from the nominal and contingency landing sites to the ground operations facilities. 
This volume should include the Contractor’s considerations for commonality with processes and hardware in DRD CEV-T-092CEV Handling and Transportation Plan.

Volume IV: Spacecraft Maintenance and Refurbishment
The Spacecraft Maintenance and Refurbishment Volume shall define the process and plans for maintenance, repair, and refurbishment of CEV flight hardware (including components) for reuse as required.  For architectures with a fully or partially reusable spacecraft this volume shall define processes and plans to prepare the vehicle for its next mission. 

Volume V: Assembly, Test, and Checkout
The Assembly, Test and Checkout Volume shall define the process and plans for preflight processing of the CEV at the launch site prior to mating and integration with the CEV Launch Vehicle.
This volume shall define and document the receiving inspections, assembly, test, and checkout activities necessary to prepare and implement the processing of the spacecraft, associated systems, ground systems, and support equipment for launch vehicle integration and flight.
The volume should include verification of the interfaces to other Constellation System elements prior to spacecraft transfer to the CTS integration facility via Constellation-provided electrical and mechanical emulators. The volume must also provide the approach for using Contractor-provided emulators for testing other Constellation elements prior to flight hardware mating and integration.
The volume shall included details related to certifying readiness for launch vehicle integration and launch, in compliance with the Master Verification Plan.

Volume VI: CTS Integration and Launch Complex Activities
The CTS Integration and Launch Complex Activities Volume shall provide the processes and plans to the NASA Operations Integrator (NOI) for inclusion into procedures for the CEV spacecraft mating and interface verification testing to the Crew Exploration Vehicle Launch Vehicle (CEVLV) and other Constellation Elements if applicable (the CEVLV Stack). Interface Certification Testing plans shall include verification that all mechanical, electrical, fluid, pneumatic, and data connections have been successfully made, and support verification of associated integration requirements, per the Master Verification Plan. The plan must also include the approach to resolve problems and implement corrective actions on the spacecraft as necessary. This volume must include a preliminary division of tasks between the NOI, CEVLV program, and the CEV contractor.  
The volume shall provide processes and plans to NOI for inclusion into procedures for integrated CEVLV Stack to launch pad interface verification testing, per the Master Verification Plan.  

Volume VII: On-Pad Servicing for Launch
The On-Pad Servicing for Launch Volume shall define the process and plans for standalone and integrated servicing procedures to be conducted at the launch pad after pad interface testing and preceding launch countdown (e.g. loading hypergolics, installing pyrotechnics).

Volume VIII:   Launch Operations
The Launch Operations Volume shall provide the processes and plans for CEV participation in the CTS launch countdown.
The volume shall provide integrated launch countdown processing plans utilized for integrated procedure development, including late access, crew ingress, closeouts, nominal, contingency and emergency operations, and launch scrub/turnaround.  
The volume shall define the process for developing and maintaining CEV Launch Commit Criteria to ensure safe and effective launch, scrub and turnaround operations.
The volume shall describe the division of responsibilities between the NOI and the CEV Contractor in the performance of integrated CTS launch countdown operations.  

Volume IX: Postlanding Operations
The Postlanding Operations Volume shall define the process and plans for participation in the NASA Operations Integrator led recovery of the crew and CEV.
This volume shall provide postlanding plans utilized for integrated procedure development for crew egress and recovery of the CEV after a test or operational flight landing, including nominal and contingency/abort.  
The volume shall provide a detailed description for postlanding operations addressing abort, nominal and off-nominal scenarios, including detailed descriptions of surface and air assets and deployment. 

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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6.
TITLE:
Flight Hardware Operations and Maintenance Plan
29. DESCRIPTION/USE:
To provide the plan for delivery of operation and maintenance documentation for flight hardware. 
8.
DISTRIBUTION: Per Contracting Officer's letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 5.2. 
Related DRD(s): CEV-O-003, CEV-T-009
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Flight Hardware Operations and Maintenance (O&M) Plan defines the documentation required for the CEV flight hardware during ground processing, launch operations, post-flight 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 CEV flight hardware.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Flight Hardware Operations and Maintenance Plan shall identify the type, format, and contents of O&M documentation to be provided by the CEV Contractor; 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 Integrated Logistics Support Plan (ILSP) (DRD CEV-T-009) and the Ground Operations Plan (DRD CEV-O-003). 

Examples of information to be provided include plans for: 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.

The plan shall address the development, procurement, and maintenance of maintenance source data and documentation.  Maintenance source data and documentation includes step-by-step operations and maintenance procedures, identification data (part number, engineering drawings, illustrated parts breakout drawings, part specific data and documentation), test/retest requirements and information, inventory management data, and reprocurement information, including warranty extension information.  

The plan shall contain the approach for the development of O&M Documentation including Work Authorization Documentation for the maintenance, operations, assembly, test, and checkout of the CEV flight hardware (e.g. detailed operations and maintenance instructions, test preparation sheets, and procedures).

The document is to include detail at a level commensurate with the state of the system design at the time of document delivery.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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6.
TITLE:
Ground Systems Plans and Reports
30. DESCRIPTION/USE:
Volume I: Deliver requirements for ground facilities, facility systems, support equipment and associated embedded software to support flight and ground operations. 
Volume II: Deliver plans and preliminary designs for ground facilities, facility systems, and support equipment end items to support flight and ground operations. 
Volume III: To define the utilization of ground facilities, facility systems, and support equipment in support of ground and flight operations. 
Volume IV: Define an operations and maintenance plan for facilities, facility systems, and support equipment necessary for CEV ground and flight operations
Volume V: Define a sustaining engineering plan for facilities, facility systems, and support equipment necessary for CEV ground and flight operations.
Volume VI: To document ground operations support requirements. Ground Operations support requirements include shared services and facilities provided by KSC and Cape Canaveral Air Force Station.
8.
DISTRIBUTION: Per Contracting Officer’s letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

* Plan submitted at SDR will be type 2. Reports will be type 3.

As part of the Monthly PMR, the monthly ground system project report addresses design, acquisition, build/modification and certification activities of CEV Contractor provided ground systems including schedules, procedures, progress to date, expenditures, and cost forecast.
The following document(s) may be used as reference:
•  JSC 27379: Space Shuttle/ISS Support Requirements System Management Plan
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 5.2. 
Referenced from SOW Paragraph(s): 6.1, 6.2, 6.3, 6.5, 6.6, 6.7
Related DRD(s): CEV-O-003, CEV-O-006, CEV-O-008, CEV-T-006, CEV-T-028, CEV-T-036, CEV-T-039, CEV-T-092
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Provide design and development of CEV Contractor provided ground systems, the CEV design requirements for government provided ground systems, and support requirements for CEV flight and ground operations in support of integrated tests through transition.

The volumes in this document shall be consistent with the Ground Operations Plan (DRD CEV-O-003), the CEV Flight Operations Plan, and the CEV Flight Operations Plan, (DRD CEV-O-006).
13.2
APPLICABLE DOCUMENTS:

KNPR 1600.1: KSC Security Procedural Requirements
KSC-DE-512-SM: Facility Systems and Equipment General Design Requirements
KSC-HB-GP60-3: ASRS Handbook
MIL-STD-1472F: Department of Defense Design Criteria Standard, Human Engineering
NASA-STD-5005B: NASA Standard for Ground Support Equipment
NASA-STD-8719.9: NASA Standard for Lifting Devices and Equipment
NASA-STD-8739.8: NASA Software Assurance Standard
NPR 2810.1: Security of Information Technology
13.3
CONTENTS:

CEV Ground Systems Plans and Reports shall consist of six volumes, each providing the Contractor’s plan or approach to a different aspect of ground systems.  
I.
Ground Systems End Item Requirements Document and Report 
II.
Ground Systems End Item Implementation Plan and Report 
III.
Ground Systems Utilization Plan and Report
IV.
Ground Systems Operations and Maintenance Plan
V.
Ground Systems Sustaining Engineering Plan
VI.
Ground Systems Support Requirements Documentation

The volumes are to include detail at the level commensurate with the state of the spacecraft design at the time of document delivery

Volume I: Ground Systems End Item Requirements Document and Report
For Contractor provided facilities, facility systems, support equipment and associate embedded software, the plan shall provide requirements documentation.  This volume shall be in accordance with the Facilities SRD and Ground Support Equipment SRD (DRD CEV-T-028).

Requirements for facilities and facility systems shall include: 

a.
Narrative description of the purpose and/or function of the facility, room, system, and/or equipment item.

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, data networking 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.
Backup power and other backup or contingency requirements (chilled water, hot water, etc.).

o.
IRD (DRD CEV-T-036)  for all interfaces with flight hardware and support equipment.

p.
References to any special studies that influenced the criteria.
       q.    Consideration of human engineering requirements.


Requirements for support equipment and associate embedded software shall consider: 
       a.
Narrative description of the purpose and/or function of the support equipment item.

b.
Physical dimensions of the item(s) including any required lifting weight and ceiling hook height.

c.
Number and type of personnel assigned to operate the support equipment. 

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.
Communications, data networking systems.

h.
Special structural needs (e.g. vibration controls, etc.).

i.
Material handling requirements. 

j.
Environmental pollution controls.

k.
Backup power and other backup or contingency requirements.

l.
IRD for all interfaces with flight hardware and support equipment.

m.
References to any special studies that influenced the criteria.

n.
Consideration of human engineering requirements.

The volume shall identify the Contractor’s researched innovative technologies and methodologies for infusion into ground systems to improve safety, efficiency and life cycle costs.

The monthly ground system project report addresses requirements development activities of CEV Contractor provided ground systems including schedules, procedures, progress to date, expenditures, and cost forecast.

APPLICABLE DOCUMENTS for Volume I:
KNPR 1600.1: KSC Security Procedural Requirements
KSC-DE-512-SM: Facility Systems and Equipment General Design Requirements
MIL-STD-1472F: Department of Defense Design Criteria Standard, Human Engineering
NASA-STD-5005B: NASA Standard for Ground Support Equipment
NASA-STD-8719.9: NASA Standard for Lifting Devices and Equipment
NPR 2810.1: Security of Information Technology
TR 1287: KSC Support Equipment List By Title Number

Volume II.
Ground Systems End Item Implementation Plan and Report 
For Contractor provided facilities, facility systems, support equipment and associate embedded software, the implementation plan provides the detailed hardware and software implementation approach and preliminary designs.  This volume shall be in accordance with the Ground Systems requirements defined in the Volume I of this document.

The following elements are included as appropriate:

a.
Provide descriptions, approaches, and preliminary 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.
Facility, facility system, and support equipment projected cost analyses

e.
Project design, acquisition and build/modification approaches, concepts, and schedules

f.
ICD (DRD CEV-T-039)  for all interfaces with flight hardware and support equipment.

g.
Proposed initial spares to be purchased for each facility system and equipment item.

h.
Plans to maintain and reconfigure these ground systems to be consistent with each configuration unique to the hardware/software characteristics of the test or flight.

i.
Plans for the manufacture, assembly, inspection, test, certification and acceptance of ground system end items.



The monthly ground system project report addresses design, acquisition, build/modification and certification activities of CEV Contractor provided ground systems including schedules, procedures, progress to date, expenditures, and cost forecast.

The volume shall identify the Contractor’s researched innovative technologies and methodologies for infusion into ground systems to improve safety, efficiency and life cycle costs.

APPLICABLE DOCUMENTS for Volume II:
KNPR 1600.1: KSC Security Procedural Requirements
KSC-DE-512-SM: Facility Systems and Equipment General Design Requirements
MIL-STD-1472F: Department of Defense Design Criteria Standard, Human Engineering
NASA-STD-5005B: NASA Standard for Ground Support Equipment
NASA-STD-8719.9: NASA Standard for Lifting Devices and Equipment
NPR 2810.1: Security of Information Technology
TR 1287: KSC Support Equipment List By Title Number

Volume III: Ground Systems Utilization Plan and Report
The Ground Facilities and Equipment Utilization Plan and Report shall include trade study results and rationale for the use of existing government resources vs. new development.

The plan shall address the approach to resolve ground system utilization conflicts, including conflicts with other programs, and an analysis that sufficient quantities of CEV 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 ground and flight operations.  These drawings shall identify space or equipment utilization conflicts.

This plan shall include a Support Equipment Utilization List that identifies support equipment with a model (configuration item) designation number, program model number, serial number (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).  The ground operations support equipment list shall electronically interface with TR 1287, KSC Support Equipment List By Title Number. 

The plan shall include accommodations for storing flight and ground hardware, systems, and logistical spares.

Volume IV: Ground Systems Operations and Maintenance Plan
For Contractor provided facilities, facility systems, support equipment and associate embedded software, this Volume shall include:

a.
Process required for work control, including procedure development, implementation, and tracking. 

b.
Development and tracking of required maintenance intervals, techniques and implementation

c.
Preventive and predictive technologies used, including the equipment and labs required

d.
Schedule and perform ground systems and equipment maintenance and modifications to meet program milestones and avoid impacts to ground and launch operations

e.
Systems and equipment required for maintenance 

f.
Preliminary division of tasks between the center operations, NOI and the CEV contractor.
 

g.
Tracking and annual report of the maintenance 

h.
Identification and reporting of performance metrics

Volume V:  Ground Systems Sustaining Engineering
For Contractor provided facilities, facility systems, support equipment and associate embedded software, this Volume shall include:

a.
Engineering support for problem resolution including Material Review Board (MRB) items

b.
Engineering review and analysis of proposed upgrades and modifications

c.
Maintain and update drawings as necessary

d.
Review of all FMEA-CIL and hazard analysis identified critical items for mitigation or elimination.

e.
Preliminary division of tasks between the center operations, NOI and the CEV contractor.

Volume VI: Ground Systems Support Requirements Documentation
The documentation shall identify the support requirements in a CEV Project Requirements Document (PRD) per the ASRS Handbook.

The Support Requirements Documentation shall identify the operations resources required by the CEV Contractor to process the CEV system at KSC/CCAFS in accordance with KSC-HB-GP60-3: ASRS Handbook.

Reference Documents for Volume VI:
JSC 27379:  Space Shuttle/ISS Support Requirements System Management Plan

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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6.
TITLE:
CEV Flight Operations Plan
31. DESCRIPTION/USE:
This plan will document the Contractor’s approach on how to perform the CEV flight operations.  This plan will contain detailed descriptions for all aspects of flight operations in support of the integrated test flights and operational flights.  These include management and integration functions; flight design and analysis, and flight planning activities; spacecraft operating procedures and supporting product development; flight operations training plan and processes; and flight support and execution activities.
8.
DISTRIBUTION: Per Contracting Officer's letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  NSTS 37326: Shuttle Crew Scheduling Constraints
•  SSP 50252: ODF [Operations Data File] Management Plan
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 5.3. 
Referenced from SOW Paragraph(s): 5.3.1, 5.3.2, 5.3.3, 5.5, 6.1, 6.4, 6.6
Related DRD(s): CEV-O-001, CEV-O-002, CEV-O-005, CEV-O-009
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Flight Operations Plan shall encompass and integrate the entire CEV integrated flight Operations activities beginning with the integrated test flights and continuing through the transition.  
13.2
APPLICABLE DOCUMENTS:

TBD - 019: Constellation C3I Interoperability Standard
13.3
CONTENTS:

The Flight Operations Plan shall consist of 5 volumes, each providing the Contractor’s plan or approach to a different aspect of flight operations.  
I.
Flight Operations Management and Integration
II.
CEV Flight Design, Analysis, and Planning Process Description
III.
CEV Flight Operations Products and Procedures Development
IV.
CEV Flight Operations Training Development and Support
V.
CEV Flight Support and Execution

Each volume is to include detail at a level commensurate with the state of the system design at the time of delivery.  Where appropriate, the  volumes shall identify innovative technologies and methodologies and provide the associated benefit (cost, schedule, or operational) for infusion into flight operations.  

Volume I:  Flight Operations Management and Integration
This first volume shall document the Contractor’s approach to management and integration of all flight operations functions.  This volume shall define the roles and responsibilities, organizational structure, authority, plans, policies, procedures, and management tools necessary to manage the integrated test flights and operational flights.  Other volumes of this DRD will address the different flight operations activities – pre-flight design and planning, spacecraft procedure and product development, training, and flight execution in greater detail than covered by the Concept of Operations.  This volume provides the plans for the management and integration of flight operations activities to enable the various preflight and inflight activities to work together.  The volume will include sections on the significant CEV policies and plans of all aspects of integrated flight operations including:
a.
integrated test flight products and plans; 
b.
integration of the flight operations processes with the spacecraft design;
c.
systems analysis and consumables product development; 
d.
flight design and flight planning; 
e.
reconfiguration of mission-specific software systems, products and processes; 
f.
crew and flight controller procedures;
g.
crew and flight controller training; 
h.
flight controller support; and 
i.
agreements with other contractors.

The volume 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 volume shall provide for objective evaluation criteria as agreed to between NASA and the contractor.

The volume 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 volume shall address how sustaining support for any unique flight operations systems shall be provided and integrated across all functions of flight operations, including hardware, software, and data.

Each section of the Flight Operations Management and Integration Volume shall include:
a.
Summary of principal objectives of the section/task, and identification of critical path activities and risk mitigation processes.
b.
Description of the workplans, work process, controls, and standards.
c.
Definitions of responsibilities, key roles, and coordination activities. 
d.
Identification of organizational interfaces and dependencies between the contractor and external organizations, and internal interfaces and dependencies between major processes.
e.
The associated plan for transitioning from integrated test flights  to operational flights. The plan shall address how the integrated flight test operations management function transitions to CEV flight operations management function. 
f.
Assumptions and the basis of estimate for the plan shall be documented


Volume II:  CEV Flight Design, Analysis, and Planning Process Description
This volume shall document the Contractor’s approach for the processes required to perform the CEV flight design and analysis, and flight planning processes and activities for integrated test flights and operational flights, including the timeline, content, and interfaces with non-CEV elements.  
The Flight Design, Analysis and Planning Process shall include:
a.
A flight design, analysis and flight planning process description indicating timeline, flowcharts, critical paths, and interfaces with external elements.
b.
A list and description of required input information in order to begin the flight design, analysis and planning process.
c.
A list and description of applications/capabilities required to perform the flight design, analysis and planning processes. Address the applicability of the preflight flight design, analysis and planning tools in the real time flight execution environment.  Provide supporting rationale.     
d.
A list and description of the launch vehicle, CEV and ground operations initialization data resulting from the flight design and analysis process that are required for flight training and execution.
e.
Proposed work force resource loading necessary to implement the flight design, analysis and planning processes. Include roles and responsibilities  of the Contractor and the NOI. 
f.
An outline of the flight design procedures that encompass all flight design products for the following:

1)
Trajectory flight profiles for all phases of flight and development of operational flight envelopes.  Included integration with the NOI and Associate Contractors.

2)
Navigation (ground and onboard)

3)
Consumables products (propulsive and non-propulsive – e.g. analyses for power, life support, thermal, and propulsion consumables, as required, for the contractor’s design for CEV) to support pre-flight planning and real-time execution

4)
Mass properties

5)
Flight integration 

6)
Post-flight trajectory reconstruction
g.
An outline of the flight planning procedures that encompass all flight planning functional areas and products: 

1)  Providing support to technical forums addressing: 


a. Technical assessments


b. Testing


c. Requirements



2)  Generic CEV attitude and pointing constraints to support technical planning discussion and real-time execution

3)  Flight-specific CEV attitude and pointing products to support the publication of the CEV flight procedures and flight execution.

4)  CEV unique crew activity scheduling constraints to support technical planning discussions and real-time execution
h.
The associated plan for transitioning from integrated test flight operations to operational flights.


Volume III:  CEV Flight Operations Products and Procedures Development 
This volume shall provide an approach and timeline for CEV Contractor delivery of spacecraft procedure inputs and supporting flight products necessary for CEV flight operations procedures development.  The volume shall provide the content and delivery requirements of the procedure input, development process/product flows, dependencies, and quality assurance requirements used in the development of CEV flight operations products and procedures. 

The CEV Flight Operations Products and Procedures Development Volume shall include the following:
a.
CEV Procedure Documentation Inputs - Detailed, step-by-step procedure inputs and related data for the activities required for CEV spacecraft operations.  This includes both crew and mission control center based  executable procedures where the latter affects onboard systems action.  The procedures shall cover  nominal and off-nominal operations, and the activation and deactivation of systems  These products reflect the integration of flight software, hardware, and available telemetry in the delivered products.
b.
Associated documentation including content and delivery requirements for: 

1.
Mission and spacecraft-unique operations information

2.
Flight Procedures Handbooks inputs explaining the rationale for each step in each procedure and source of that information

3.
Functional vehicle system schematics and documentation.

4.
Procedures Validation/Data Source Information records inputs showing the validation of the procedures and source of all parameter values included in each procedure 
c.
Process plans including the plan for the contractor support to Control board for the review and contractor disposition of CEV procedure updates, and plans for any support  in the flight production process.
d.
Provide the plan for providing NASA Flight Rule inputs and contractor support to the Flight Rules Control Board for the review and contractor disposition of all CEV and related  Flight Rule updates.


Volume IV:  CEV Flight Operations Training Development and Support 
This volume shall document the overall approaches for personnel training, certification, and recertification for flight crews, flight controllers, training instructors, flight designers, engineering support personnel, and other personnel as required to support CEV flight operations.  The volume shall identify and define the necessary, simulators, mockups, and other training systems.  The volume shall include the curriculum (training flows) and lesson development processes, as a function of lesson delivery media, that will be used to develop all CEV Flight Operations training materials used by the Contractor and NASA  for the integrated test flights and operational flights.  The volume shall also include plans and provisions for any in-flight refresher training that may be required for the crew during extended duration missions.  The volume shall describe the policies, responsibilities and procedures used to insure that personnel are adequately trained and certified to perform their assigned duties throughout all mission phases of flight operations.

 The CEV Flight Operations Training Development and Support  volume shall include a schedule for all training-related activities leading up to launch.  The schedule shall include:
a.
The ready to start training date for all CEV flight operations personnel, such as crew, flight designers, flight planners, and flight controllers.
b.
Development milestones and required readiness dates for all simulators, mockups and other training capabilities.
c.
The development milestones for other supporting training products such as: 
       1.
Workbooks
       2.
Scripts and lesson plans

The certification program shall include: 
1.
General:

(a)
Program description.
       (b)   Training flow content, description and duration

(c)
Certification duration.

(d)
Definitions.

(e)
Job description summaries.
2.
Certification process:

(a)
Certifying authority.

(b)
Formal/informal examination.

(c)
Proficiency demonstration.
3.
Certification documentation.

The volume shall contain the estimated facility loading including the associated total hours and time requirements for  training and non-training (e.g. software development, procedure verification, simulator reconfiguration and checkout) functions in each facility with the goal of making efficient use of the facilities, crew, and flight operations personnel time.  Assumptions and basis of estimate for the plan shall be documented.  

The volume shall document the  work force resource loading necessary to implement the flight operations training plan. Include roles and responsibilities of the training personnel.  


Volume V:   CEV Flight Support and Execution 
This final volume shall define the contractor’s concepts and plan for flight operation execution from integrated test flights through the transition for the purpose of identifying best concepts for NASA and the program.  Using the Offeror’s CEV Concept of Operations as the basis, this volume shall provide more detail and understanding into the contractor’s approach for crew and mission operations.   The volume shall provide the roles and responsibilities of NASA and contractor during the integrated test flights through the transition.

The CEV Flight Support and Execution Volume shall include discussion of the following:

1.  Integrated test flights and operational flights

a.
Integrated concept for Command, Control, and Communications Infrastructure (CCCI) during flight operation execution.
       b.    Integrated concept for  the use of autonomy and automation in the operation of the CEV through all mission phases. 

c.
The real-time decision making process for mission operations.  


1)
Describe the flight execution decision making processes between the crew, the flight controllers, and program management given the vehicle systems management (automation, fault detection, integrated health management systems) for nominal and off-nominal scenarios. 


2)
Describe the crew and flight control teams (FCT) extent of insight into the vehicle systems and performance (e.g. automation systems insight, raw vehicle system data, health monitoring system insight, vehicle systems management insight, FDIR algorithm insight) 

d.    Describe the flight trajectory management process for mission operations.  Include the monitoring, re-planning, coordination, and execution.
       e.
Provide a list and description of CEV unique mission control center software tools and applications required for mission operations.

f.
Provide the applicable Flight Control Team (FCT) positions, tasks, responsibilities and associated accountability, and the roles of the NOI and CEV Contractor in supporting these functions.  Include the proposed work force resource loading necessary to perform mission operations. 
       g.     Support of preflight vehicle test and checkout of interfaces between control centers.  Joint decisions regarding handover of responsibility and control in-flight and postlanding. 

2.
Transition To Operational Flights

a.
The associated plan for transitioning from integrated test flights to operational flights. 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue of the affected volume.
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6.
TITLE:
Eastern/Western Range Safety Requirements Document and Report
32. DESCRIPTION/USE:
Provide a tailored Eastern/Western Range Safety Requirements documents (AFSPCMAN 91-710) with supporting rationale of the changes as applicable to meet CEV/CEVLV processing and launch configurations.  The associated Range Safety Trajectory Analysis Report documents the assumptions and requirements necessary to establish range safety and operational trajectories and support hazard and fatality analyses.
8.
DISTRIBUTION: Per Contracting Officer's letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

* The tailored Eastern/Western Range Safety Requirements (AFSPCMAN 91-710) documents submitted beginning at SDR will be Type 1.  The Reports will be Type 2

NASA will obtain Air Force approval of the tailored Eastern/Western Range Safety Requirements (AFSPCMAN 91-710) documents. 

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 5.4. 
Referenced from SOW Paragraph(s): 3.2
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Tailored Eastern/Western Range Safety Requirements (AFSPCMAN 91-710) Documents will address AFSPCMAN 91-710 requirements separately using two major combinations of CEV/CEVLV:
1. 
Unmanned CEV/CEVLV
2.
Manned CEV/CEVLV

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 missions and phases of flight (nominal & abort/escape) where the reasonable potential for ground impact exists or is planned.
13.2
APPLICABLE DOCUMENTS:

AFSPCMAN 91-710: Eastern and Western Range Safety User Requirements
13.3
CONTENTS:

The Tailored Eastern/Western Range Requirements Safety (AFSPCMAN 91-710) Documents shall address the original requirements/processes, recommended revision, change rationale in each of the following areas.
a.
Eastern and Western Range Safety Policies and Processes.
b.
Flight Analysis Requirements.
c.
Launch Vehicle, Payload, and Ground Support Equipment Documentation, Design, and Test Requirements.
d.
Airborne Range Safety System Documentation, Design, and Test Requirements.
e.
Facilities and Structures Documentation, Design, Construction, Test, and Inspection Requirements.
f. 
Ground Personnel, Equipment, Systems, and Material Operations Safety Requirements.
g.    Flight Control Documentation, Systems, and Procedural Requirements.
h.
Missile System Prelaunch Safety Package.
i.
RSS Qualification, Acceptance, and Age Surveillance Test Appendixes.

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 CEV spacecraft].
 h. Document compliance with the applicable range site requirements.

13.4
FORMAT: Format shall follow documented processes and procedures in AFSPCMAN 91-710.  Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue.
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6.
TITLE:
Flight Hardware and Ground Systems Computer Models
33. DESCRIPTION/USE:
To provide 2-D and 3-D spacecraft and ground systems simulation models 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.
DISTRIBUTION: Per Contracting Officer's letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 6.1. 
Related DRD(s): CEV-O-003, CEV-O-005
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Flight Hardware and Ground Systems Computer Models provide 2-D and 3-D simulation models for flight hardware processed on the ground and for ground systems used during ground operations.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

Provide 2-D and 3-D simulation models of CEV Contractor provided spacecraft and ground systems. 

Using these models and NASA provided models of ground systems, perform simulations to show the following:
a.
Facility utilization space allocation drawings showing processing facilities with the location of flight hardware and support equipment and amount of space required.
b.
Support equipment utilization space allocation and loading.
c.
Move and lift plan showing moves, transportation and lifts of flight hardware and support equipment from one area/work stand/facility to another identifying physical conflicts, modification requirements and access capabilities necessary to achieve the contractor’s concept of operations.

The document is to include detail at a level commensurate with the state of the system design at the time of document delivery.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Models should be maintained and updated for the duration of the program
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6.
TITLE:
CEV Training Systems Plan
34. DESCRIPTION/USE:
To document the capabilities, schedules and preliminary designs for CEV ground and flight operations training systems and infrastructure, including mockups, simulators and other capabilities to support CEV crew,  flight and ground operations personnel. 
8.
DISTRIBUTION: Per Contracting Officer’s letter
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 6.4. 
Referenced from SOW Paragraph(s): 6.5, 6.6, 6.7
Related DRD(s): CEV-O-003, CEV-O-006, CEV-T-006, CEV-T-036, CEV-T-039
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Training Systems Plan shall define the ground and flight operations capabilities, schedules and preliminary designs of all mockups, simulators, part task trainers and any related training capabilities (e.g. CBT’s).
13.2
APPLICABLE DOCUMENTS:

MIL-STD-1472F: Department of Defense Design Criteria Standard, Human Engineering
SVMF-Log-W0045: Acceptance of Space Vehicle Mockup Facility (SVMF) Equipment from an Outside Source
TR 1287: KSC Support Equipment List By Title Number
Work Instruction DX14-0028: Space Vehicle Mockup Facility Change Request Flow
13.3
CONTENTS:

This plan consists of four volumes that cover the CEV Ground and Flight Operations Training Systems.

I.
CEV Ground Operations Training Systems End Item Requirements Document and Report
II.
CEV Ground Operations Training Systems End Item Implementation Plan and Report
III.
CEV Flight Operations Training Systems End Item Requirements Document and Report
IV.
CEV Flight Operations Training Systems End Item Implementation Plan and Report
 
Training systems include simulator(s), mockup(s), and other trainers.  The training systems capabilities shall provide the fidelity necessary for training, procedure development and validation, and the appropriate internal and external physical dimensions and interfaces for engineering evaluations and fit checks.  These capabilities will support both nominal and off-nominal operations.  The volumes shall include installation of these capabilities into existing NASA facilities, and interfacing with existing NASA capabilities such as the Mission Control Center or the Launch Control Center.  The volumes shall include CEV Contractor provided support necessary for the Training Systems during both ground and flight operations.  

The volumes are to include detail at the level commensurate with the state of the spacecraft design at the time of document delivery

CEV Ground Operations Training Systems – Volumes I&II shall document the ground operations training systems for ground operations personnel consistent with DRD CEV-O-003, Ground Operations Plan, Volume II, Ground Operations Training.

CEV Flight Operations Training Systems – Volumes III & IV shall document the flight operations training systems for CEV crew, flight controller, and other flight operations personnel consistent with DRD CEV-O-006, CEV Flight Operations Plan, Volume IV - CEV Flight Operations Training Development and Support.  Due to the nature of the training, the flight operations training capabilities shall be collocated with the flight crews located at JSC.

Volume I & III: CEV Ground Operations/Flight Operations Training Systems End Item Requirements Document and Report
The plans shall provide requirements documentation for CEV ground and flight operations training systems end items.  The Volume I & III shall be in accordance with the Training SRD, DRD CEV-T-028.

For Volumes I & III, the following shall be included in the plan for each specific training system: 
 
a.
Narrative description of the purpose and/or function, capabilities and limitations. 
 
b.
Requirements for integration into the existing facilities 
 

1.
Physical dimensions of the item(s) including any required lifting weight and ceiling hook height.


2.
Hazard identification (e.g. classification of hazards, power voltages and frequencies, noise levels).


3.
Environmental requirements (e.g. temperature, humidity, radio frequency shielding, noise attenuation).


4.
Power, grounding and lighting, including the use of uninterruptible power systems


5.
Communications, data networking systems.


6.
Special structural needs (e.g. vibration controls, foundation support, etc.).


7.
Environmental pollution controls.


8.
Backup power and other backup or contingency requirements (chilled water, hot water, etc.).


9.
IRD (DRD CEV-T-036) for all interfaces to facilities and other Constellation training systems


10.  References to any special studies that influenced the criteria.
 

11.
Consideration of human engineering requirements.
 
c.
Requirements for operations and maintenance and sustaining engineering for all related hardware, software and support equipment.  Include the roles, responsibilities and workforce resource loading of the training systems personnel. 
 
d.
Identify innovative technologies and methodologies with the associated benefit(s) for infusion into the plan to improve safety, efficiency and life cycle costs.

Volume II & IV:  CEV Ground Operations/Flight Operations Training Systems End Item Implementation Plan and Report 
The plans shall provide implementation plan for the CEV Contractor provided ground and flight operations training systems end items.  
Volumes II and IV shall be in accordance with the Ground and flight operations Training Systems requirements defined in the Volumes I and III, respectively, of this document.

For the training systems, support equipment and associate embedded software, the implementation plan provides the detailed hardware and software implementation approach and preliminary designs.  The following elements are included as appropriate:

a.
Provide descriptions, approaches, and preliminary 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.
Training system, and support equipment projected cost analyses

e.
Project design, acquisition and build/modification approaches, concepts, and schedules

f.
ICD (DRD CEV-T-039)  for all interfaces to facilities and other Constellation training systems.

g.
Proposed initial spares to be purchased for each facility system and equipment item.
       h.    Plans to maintain and reconfigure these ground systems to be consistent with each configuration unique to the hardware/software characteristics of the test or flight.

i.
Include scope, table of contents and procedure outlines of the following documents: 
    

1.
Operations manual 
   

2.
Maintenance Manuals and Procedures
   

3.
Design Documentation

j.
Plans for operations, maintenance, sustaining engineering, and storage for all related hardware, software and support equipment.  Include the roles, responsibilities and workforce resource loading of the training systems personnel.

k.
Plans for the manufacture, assembly, inspection, test, certification and acceptance of training system end items.

l.
Identify innovative technologies and methodologies for infusion into ground systems to improve safety, efficiency and life cycle costs.

The monthly training system project reports address the design, acquisition, build/modification and certification activities of CEV Contractor provided ground systems including schedules, procedures, progress to date, expenditures, and cost forecast.


APPLICABLE DOCUMENTS for Volume I & II:
MIL-STD-1472F: Department of Defense Design Criteria Standard, Human Engineering
TR 1287: KSC Support Equipment List By Title Number

APPLICABLE DOCUMENTS for Volume III & IV:
MIL-STD-1472F: Department of Defense Design Criteria Standard, Human Engineering
SVMF-Log-W0045: Acceptance of Space Vehicle Mockup Facility (SVMF) Equipment from an Outside Source
Work Instruction DX14-0028: Space Vehicle Mockup Facility Change Request Flow


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be incorporated by complete reissue of the affected Volume.
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6.
TITLE:
Safety and Mission Assurance (S&MA) Plan
35. DESCRIPTION/USE:
The contractor shall 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 meeting CEV requirements.
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

Initial submittal of the document shall be one package; however, the Government may approve the volumes separately. The plan shall be organized by the major functions of S&MA organization, with a volume for each of the following disciplines: System Safety, Industrial, Environmental and Range Safety, Reliability, Maintainability, and Supportability (RMS), Quality Assurance, and Software Assurance, as described in the 'Contents' section of this DRD.  
The following document(s) may be used as reference:
•  0000028256: Constellation Systems Risk Management Plan
•  AFSPCMAN 91-710: Eastern and Western Range Safety User Requirements
•  NASA-STD-8719.11: Safety Standard for Fire Protection
•  NASA-STD-8719.12: NASA Safety Standard for Explosives, Propellants, and Pyrotechnic
•  NASA-STD-8719.9: NASA Standard for Lifting Devices and Equipment
•  NPR 8580.1: Implementing the National Environmental Policy Act and Executive Order 12114
•  NPR 8705.2A: Human-Rating Requirements for Space Systems
•  NPRD 95: Nonelectronic Parts Reliability Data Handbook
•  NSTS 5300.4 (1D-2): Safety, Reliability, Maintainability and Quality Provisions for The Space Shuttle Program
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3. 
Referenced from SOW Paragraph(s): 3.1
Related DRD(s): CEV-M-006, CEV-S-002, CEV-S-003, CEV-S-004, CEV-S-005, CEV-S-006, CEV-S-007, CEV-S-008, CEV-S-009, CEV-T-020
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The S&MA Plan shall address the S&MA philosophy, organization, approach, and key processes to meet various program and mission requirements. The plan shall be organized by the major functions of an S&MA organization with a separate volume for each discipline area. This permits each volume to be revised and approved individually (i.e., System Safety, Industrial, Environmental and Range Safety, Reliability, Maintainability, and Supportability (RMS), Quality Assurance, and Software Assurance). The plan shall provide process details of integrating S&MA products, tasks, and results with design and systems engineering processes to optimize the safety and mission success of the CEV.
13.2
APPLICABLE DOCUMENTS:

IEEE Std 730-2002: IEEE Standard for Software Quality Assurance Plans
NASA-STD-8729.1: Planning, Developing and Managing an Effective Reliability and Maintainability (R&M) Program
NPR 8715.3: NASA Safety Manual
NPR 8735.1: Procedure for Exchanging Parts, Materials, and Safety Problem Data Utilizing the Government Industry Data Exchange Program (GIDEP) Policies and Procedures Manual
SAE AS 9100: Quality Management System - Aerospace Requirements, Software Assurance Section
13.3
CONTENTS:

The Safety and Mission Assurance Plan shall meet the requirements of the applicable documents in 13.2 and consists of separate volumes for each S&MA discipline. The plan shall describe the approach, including groundrules and assumptions, for the development and review of S&MA processes and products to be applied by the contractor and its subcontractors.

A.
Chapter 1, S&MA Program Overview:  The S&MA Overview shall contain a description of each of the other volumes to serve as a reference.  This should include a description of the overall S&MA organization including organization charts and roles and responsibilities.  Other information that should be included:
1.
Define how they will establish direct, unimpeded access and authority between S&MA, Systems Engineering, Design Engineering and the Program Management levels with full program responsibility.  
2.
Explain how they intend to identify program risks and mitigations (risks that impact safety and mission success, and their mitigations). 
3.
Concurrent Engineering - Explain how they intend to implement product requirements through the use of S&MA standards and processes that assure system safety, reliability, maintainability, supportability and quality by effectively and efficiently designing-in the key attributes as part of the design effort. Risks due to Common Cause Failures shall be analyzed at systems and system-of-system’s levels and eliminated by design to the extent possible, and documenting the balance by effectively and efficiently controlling the residual risks.
4.
Explain how they intend to contribute to the overall planning, directing, and controlling of the integration, verification, activation, operation, and disposal activities including support to logistics, life cycle costs, maintenance, facilities, support equipment, personnel and training.
5. 
Design Changes Review and Control: Provide details on how the contractor S&MA role contributes to evaluating and approving design changes.
6. 
Provide details on how S&MA influences the selection and quality of the components and other materials to optimize reliability and mission success, with respect to the 'Materials and Processes Selection, Implementation, and Control Plan', DRD CEV-T-020.
7.  
Provide details on how S&MA influences and is involved in the design certification process to ensure a robust design of systems and system of systems, that meets worst case environment for all mission phases through rigorous testing and analysis to optimize reliability and mission success.
8.   Provide an approach which includes the groundrules and assumptions they would use for the development of the Human-Rating Plan.

B.
Chapter 2, System Safety Plan:  The System Safety Plan shall meet the requirements of the applicable documents in 13.2. The plan shall describe the approach for the development and review of S&MA products to be applied by the contractor and its subcontractors.  Other information that should be included:
1.
A description of the safety tasks performed during the preliminary phase, including system definition, design, manufacture, test, or operations that will be continued throughout the life of the system.

2.
A description of the processes that will be used to perform these safety tasks, control the effort, accomplish the objectives, and verify compliance with requirements.
3.
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 CEV Program.
4.
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.  This should include a description of how the S&MA group will work with engineering and management to ensure that system safety products will be used to increase the overall safety of the system.
5.
Scheduling the safety effort, including milestone identification, program activities, program phasing, integration, and product delivery.
6.
Implementation of a program safety review process, and support to the NASA CEV Safety Review process.
7.
The System Safety Plan shall describe how the contractor plans to achieve compliance with safety requirements for integration of System Safety across Constellation elements.  The plan shall document how the contractor plans to verify and validate key systems safety requirements (loss of crew, minimization of potential human errors, failure tolerance criteria, etc.).
8.
Methods of hazard identification, control and tracking. 

C.
Chapter 3, Industrial, Environmental, and Range Safety (IE&RS):  The IE&RS Plan shall contain sections related to Industrial Safety (such as OSHA requirements), Environmental (such as EPA requirements), and Range Safety (as described in AFSPCMAN 91-710).  The plan shall define the methodology and techniques for achieving the program safety requirements. This shall include a description of how the IE&RS programs are conducted to meet requirements of the SOW and design specifications.  The plan includes a definition of the organization(s), the manager(s), and key personnel. Points of contact and interfaces with other organizations having responsibility for safety of product are to be identified. NPR 8715.3 provides the requirements for the details of a 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, over the life of the program.  
a.
The IE&RS plan includes:
1.
A description of the tasks performed during the preliminary phase, system definition, design, manufacture, test, or operations that will be continued throughout the life of the system.

2.
Assessment and report the Industrial and Environmental safety impacts, the reliability and quality assurance of the flight test operations and integration facilities.
3.
A description of the methods that will be used to perform and audit these tasks, control the effort, accomplish the objectives, and verify compliance with requirements.
4.
Scheduling the safety effort, including milestone identification, program activities, program phasing, integration, and product delivery.
5.
Support and planning for the Program safety review process and NASA Facility and Range safety processes.
6.
Information and technical data required for NASA or its agent to complete its NEPA analysis, including but not limited to data concerning management processes, existing environmental permits, physical and environmental descriptions, and waste streams.
b.
The industrial safety section in the Contractor Safety Program Plan shall include:
1.
Management commitment and employee involvement in the safety and health program:
a.
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.
b.
Provision for top-level management monthly safety and health committee meetings.
c.
Descriptions of safety and health awareness and motivation programs, including documented safety meeting requirements, and documented safety and health awareness training for employees.  
d.
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.
e.
Flowdown of safety responsibilities between appropriate tiers (i.e., subcontractors).
f.
Identification of employees (by type, classification, and qualification) responsible for the implementation of the above elements.
2.
System and worksite hazard analysis:
a.
Methods of hazard identification and control, e.g., hazard analysis and risk assessment.
b.
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.
c.
Requirements for formal safety inspections and correction of deficiencies.

d.
Requirements for documented safety visits.
e.
Schedules of the frequency and documentation requirements for inspections, plan and procedure reviews, and certifications.
3.
Hazard prevention and control:
a.
Methods to include clear statements of hazardous situations and necessary cautions in appropriate detail plans, procedures, and other working documents.
b.
Controls of the procurement, storage, issuance, and use of hazardous substances.
c.
Method of ensuring a documented emergency management program.
d.
Plan for fulfilling the requirements of NPR 8621.1A, 'NASA Procedures and Guidelines for Mishap Reporting, Investigating, and Recordkeeping', including the pre-mishap plan as described in the NPR. 
e.
Provisions for safety and health services such as hazardous waste disposal, emergency medical support, personnel exposure monitoring and hazard communication.
f.
Provision for suspending work where safety conditions warrant such action.
4.
Safety and health training:
a.
Means for training each employee to recognize hazards and avoid accidents, and ensuring each employee has a clear understanding of the disciplinary program.
b.
Provisions for training and certification of personnel performing potentially hazardous operations. Job categories under the contracted effort that require certification shall be identified.  


D.
Chapter 4, Reliability, Maintainability, and Supportability (RMS) Plan:  Provide full details of RMS organization, plans, processes, modeling and analysis to meet program requirements and mission needs.  Key Performance Parameters [KPP] for each of the RMS attributes shall be identified, designed in, and tracked from the start of the conceptual design stage and its progressive improvement throughout the life cycle of the system.
1.
Provide details of the organizational structure of RMS with reference to other organizations such as Design Engineering, Systems Engineering and others, including interactions and interfaces with those disciplines.
2.
Provide a list and details of RMS tasks, processes, analyses, and verification and validation of results/progress for each key milestone of the program with a roadmap to meet the operational RMS and safety requirements of development and flight system. 
3.
Provide details of how RMS is integrated into the design function to improve system/subsystem reliability by influencing the design as part of the systems engineering model and design engineering processes.
4.
Identify groundrules and baseline design assumptions, and planned RMS 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, and 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 the scope, content, approach, ground rules and assumptions that the contractor will utilize in the development and performance of PRAs and reliability prediction and allocation for the CEV System. 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 details of how the contractor intends to perform and document a systematic review and evaluation of all RMS aspects of hardware design, development, manufacture, operation.
7.
Provide details on how the contractor will perform and document analyses, concurrent with the design effort, to determine the maintenance concept and resulting scheduled preventative and recurring maintenance requirements necessary to maintain CEV safety and reliability.
8.
Provide roadmap of reliability growth, i.e. how the contractor will develop and implement reliability improvements on boxes, subsystems, and systems, to achieve reliability goals. The section can utilize references to internal contractor/vendor procedures, processes and controls including EEE parts selection and control, material selection and controls, data sources, studies, etc., provided the Government has access to this material.
9.
Provide process details and tools planned for effective integration of closed looped problem reporting, analyzing and corrective action system and Nonconformance System. Provide details of planned Problem Trending System to assess risk and provide input to reliability and maintainability analyses.
10.
Provide process details of compliance to verification details of key RMS tasks.  This should include verification and validation of design qualification and certification testing to meet the mission profile with due consideration for worst case environments.  Applicable NASA Verification and Validation requirements shall be complied with to ensure a robust design while meeting program and mission success criteria and requirements.
11.
Provide process details on how the contractor intends to perform and document contractor internal audits and vendor/supplier surveys to evaluate the progress and effectiveness of RMS activities and effectiveness of corrective action systems/processes and to determine the need for adjustments or changes.  
12.
Provide process details on how the contractor intends to perform analyses to identify and determine limited life items age life, operating life, and shelf life and which items should be listed on the Limited Life Items List. 
13.
Provide process details on how the contractor intends to assure the Limited Life Items are replaced and/or refurbished.

E.
Chapter 5, Quality Assurance Plan:  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 contractor’s quality system. The plan shall include the following: 
1.
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 AS 9100, shall be addressed to describe the philosophy and approach for implementation. 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 associated procedures are available for review.
3.
Describe how the contractor will involve NASA or NASA’s representatives in reviews and approval of Contractor quality procedures and show compliance with the Quality Management System utilized at government facilities.
4.
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.
Uniform Quality – Define how the contractor intends to develop, document, and implement controls for those processes where uniform, high quality cannot be assured by inspection of articles alone.
d.
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.
e.
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 nonconformances monitored, etc.)
f.
Milestone Reviews – Describe how the contractor’s quality system will support milestone reviews.
g.
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.
h.
Special Process Controls – Describe special process controls implemented for in-house processes and, if applicable, for subtier supplier processes.
i.
Contamination Control - Develop, document and implement a contamination control plan to ensure that contaminant sensitive items are cleaned and controlled in accordance with documented procedures to the levels specified in the applicable technical documents and are maintained to these cleanliness levels.
j.
Inspection and Test (describe who performs what inspections where) – Include how the quality of purchased items is validated at receiving inspection or at subtier 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.  Develop required inspections, inspection tools, and frequency of inspections, calibrations, and associated training for on-orbit activities as well as for manufacturing and assembly activities.
k.
Nonconformance Reporting - Define how the contractor intends to prepare and implement a nonconformance recording system to document all nonconformances starting with initial receipt of materials or articles and continuing through all subsequent phases of the program.  Investigation processes and procedures, describing how root causes are identified with high degree of fidelity shall be included.
l.
Nonconforming Product (Material Review Board (MRB) 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.
m.
 Flight Operations, Refurbishment, and Reuse – When applicable, describe how the contractor’s quality assurance system will be implemented for flight operations, refurbishment and reuse.
n.
Record retention – For those records not delivered to the CEV 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.
o.
Sampling and Process procedures.
p.
Define how the contractor intends to develop, document and implement the controls for handling, storage, preservation, marking, labeling, packaging, and shipping operations.
q.
Define how the contractor intends to Participate in GIDEP in accordance with NPR 8735.1 Procedure for Exchanging Parts, Materials, and Safety Problem Data Utilizing the Government Industry Data Exchange Program and NASA Advisories, and SO300-BT-PRO-010, Government-Industry Data Exchange Program (GIDEP) Policies and Procedures Manual.
r.
Define how the contractor intends to develop an Acceptance Data Package for all delivered hardware and software.

F.
Chapter 6, Software Assurance Plan: The Software Assurance Plan (SAP) shall define the methodology and techniques for achieving the Program software assurance requirements. The plan shall include details of procedures, reviews, and audits. The Software Assurance Plan shall include as a minimum:
1.
All information as defined in IEEE STD 730-1998.
2. 
An identification of each software assurance task to be accomplished under the SA program per NASA-STD-8739.8.  This shall include all SA disciplines: software quality assurance, software safety, software reliability, software verification and validation and independent verification and validation.
3.
Detailed description of how each SA task will be performed or complied with.
4.
The procedures (where existing procedures are applicable) to evaluate the status and control of each task.
5.
Detailed description of how the contractor shall interface and support of the NASA IV&V Facility requirements.
6.
Software IV&V - Describe how the contractor will perform  Independent Verification & Validation activities for requirements, design, coding, test, and the operation of software, including assuring that requirements-to-design and requirements-to-code checks are performed, assuring that program code complies with specified conventions and standards, and assuring that software tests were witnessed and discrepancies and/or anomalies are reported.
7.   
Audit Activities – Describe how the contractor will audit its own and its supplier’s internal software assurance activities with sufficient detail to allow evaluation of both the progress and effectiveness of software assurance tasks and the need for adjustments or changes
8.
Processing Problems – Describe how the contractor will evaluate the software production process to identify and eliminate or control real and potential process problems.
9.
Process Controls – Describe how the contractor will implement control of processes, procedures, software, and equipment, configuration control and acceptance of flight and flight support software and documentation in accordance with requirements, standards, and procedures.
10. Training- Describe the necessary training and certification needed to perform software assurance tasks .

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-S-002
3.
DATA TYPE:
1
4.
DATE REVISED:
2/24/2005



5. 
PAGE:
1

6.
TITLE:
Fault Tree Analysis
36. DESCRIPTION/USE:
The contractor shall develop a fault tree analysis for the CEV. 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 CEV Project 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 all safety requirements. The Safety Review Panels will use the fault tree analysis to assess the design and operation of the CEV System. 
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
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 program safety requirements.]  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 the CEV life.

At SDR, the following level of maturity is required: Preliminary FTA with all credible accident scenarios and hazard sources identified, environmental hazards developed to lower levels on a fault tree.  At PDR, the Fault Tree Analysis will be complete.  At later milestones such as CDR there should be updates.

The following document(s) may be used as reference:
•  FAULT TREE HDBK: Fault Tree Handbook with Aerospace Applications (August 2002)
•  NSTS 22254: Shuttle Hazard Analysis Document
•  NSTS 5300.4 (1D-2): Safety, Reliability, Maintainability and Quality Provisions for The Space Shuttle Program
•  RISK ASSESSMENT GUIDE: Probabilistic Risk Assessment Procedures Guide for NASA Managers and Practitioners (august 2002)
•  SSP 30309: Safety Analysis and Risk Assessment Requirements Document
•  SSP 50004: Ground Support Equipment Design Requirements
•  SSP 50276A: Depot/Manufacturing Facility Certification Plan
•  SW-E-0002: Ground Support Equipment General Design Requirements
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3.1. 
Related DRD(s): CEV-S-001, CEV-S-003, CEV-S-005, CEV-S-006, CEV-S-007, CEV-S-008, CEV-T-025
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Fault Tree Analysis is a symbolic logic diagram showing the cause-effect relationship between a top undesired event (failure) e.g., Loss of Crew (LOC) 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 crew, the CEV system, and other Constellation Program elements. 

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.

The FTA shall be linked to the Hazards Reports by a unique tracking number. The cutsets shall be developed for the FTA and Common Cause Failure (CCF) Analysis performed on the most probable paths.


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.

13.2
APPLICABLE DOCUMENTS:

0000028585: Methodology For Conduct of Project Constellation Hazard Analysis
AFSPCMAN 91-710: Eastern and Western Range Safety User Requirements
NPR 8715.3: NASA Safety Manual
13.3
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.  During the contract period from program formulation until PDR, the scope will be limited to the 'black box' level.  Following PDR, this will be expanded to include more detail, potentially to the component level, in areas that are required to fully evaluate the design.  The final FTA shall provide evidence that the system is adequate to address the risks associated with the top-level event, in accordance with 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. 
       h.
Most probable failure paths (i.e. cutsets)
       i.
For quantitative analysis, the data sources shall be referenced for the failure rate.
       j.
Link/track component failures to the Failure Modes and Effects Analysis and Critical Items List (FMEA/CIL) and hazards listed in the Hazard Reports.
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6.
TITLE:
System Safety Hazard Analysis
37. DESCRIPTION/USE:
The Contractor  shall perform a safety/hazard analysis per Constellation hazard analysis requirements. 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 beneficial to design hazards out of a design, early analysis is required to provide the designers with this insight. Early identification of hazards also aids in early identification of required controls for incorporation into the design. The hazard analysis shall facilitate and support a hazard control and risk management program for CEV and Constellation 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 CEV System as well as to whether or not it meets the program requirements for safety.
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

During the design phase, a preliminary hazard analysis shall be performed to aid designers in identifying potential controls for the identified hazards. The hazard analyses shall be updated as the program progresses, providing continuity and covering the interrelated areas of design, operations, and spacecraft subsystem integration.  Software Hazards shall be included in the submission of the Hazard Analysis during this contract period, as causes for credible hazards are determined.

At SDR the following level of maturity is required: 
·
Preliminary Hazard Analysis (PHA) with all credible accident scenarios and hazard sources identified. 
·
Human factors, environment induced hazards are identified. 
·
Facility/support equipment and vehicle interface hazards identified. 
·
Causes for hazards are identified. 
·
Identified hazards are included in the FTA.

At PDR the following level of maturity is required: 
·
Accident scenarios, hazard sources, environment hazards mature understood and documented.  
·
System /subsystem level failure induced hazards, facility, interface, and human error hazards are at a comparable level of detail to the design. 
·
Causes and controls are at a comparable level of detail to the design System and subsystem hazard analysis begins. 
·
Generic hazards from PHA incorporated. 
·
Hazards identified to more detailed level comparable to the design. 
·
Acceptance rationale may be developed while hazard controls design matures to the level comparable to the current level of design. 
At CDR (which is not part of the Phase 1 contract, but this information is provided for insight into future levels of analysis) the following level of maturity is required: 
·
System/subsystem level failure induced hazards, facility, interface, and human error hazards are at a comparable level of detail to the design. 
·
Causes and controls are at a comparable level of detail to the design System and subsystem hazard analysis begins. 
·
Acceptance rationale for components/subsystems that can not be controlled by design are developed. 
At FRR the following level of maturity is required: 
·
System Hazard Analysis (SHA) / Subsystem Hazard Analysis (SSHA) complete 
·
Ops and Support hazard Analysis begins

The following document(s) may be used as reference:
•  AFSPCMAN 91-710: Eastern and Western Range Safety User Requirements
•  NSTS 22254: Shuttle Hazard Analysis Document
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3.1. 
Related DRD(s): CEV-S-001, CEV-S-002, CEV-S-005
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

System Safety Hazard Analyses identify hazards, evaluate risk, and establish verification methods for the CEV Project.
13.2
APPLICABLE DOCUMENTS:

0000028501: Constellation Safety and Mission Assurance Plan
0000028585: Methodology For Conduct of Project Constellation Hazard Analysis
NPR 8715.3: NASA Safety Manual
NPR 8715.XX: NASA Range Safety Program
13.3
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, as well as software, in accordance with 13.2, Applicable Documents, to perform the following.

a. The CEV preliminary hazard analysis shall contain, as a minimum, top level hazards and controls which provides a first look at the system risk.

b.  The preliminary hazard analysis shall describe the mitigation process (design, fault detection and isolation, procedures etc.) that will be used by the contractor.

c.  The CEV Hazard Analysis shall be linked to the Fault Tree Analysis and FMEA/CIL to show how hazards can be flowed down to system failures.

d. 
The CEV Spacecraft System Safety Hazard Analysis Report shall contain, as a minimum, the data required for the appropriate phase review and type (flight or ground) according to the Methodology for Conduct of Project Constellation Hazard Analysis (Document 0000028585), in order to comprehensively identify and document hazards and related controls

[Note: The portion of the hazard analysis related to the Crewed Launcher elements integrated with CEV shall contain, as a minimum, the data elements defined in the Range Safety standard. [This standard 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. 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
Mishap and Safety Statistics
38. DESCRIPTION/USE:
The contractor shall perform investigations, generate mishap investigation reports, and provide notification and reporting of mishaps and related information per NPR 8621.1A.


8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Monthly through the life of the program.
11.
REMARKS:

The contractor shall perform mishap investigations, generate mishap reports and provide monthly status reports documenting monthly mishaps and safety statistics starting with contract approval.

The contractor shall submit reports according to NPR 8621.1A for all of the following:
·
Notification of mishaps and closes calls. 
·
Reporting of mishaps and close calls in EX3 (NASA’s on-line reporting system). 
·
Mishap reports, within 75 days of the mishap or close call.
·
Monthly status reports documenting mishap/close call and safety statistics.

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3.2. 
Related DRD(s): CEV-S-001
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Mishap and Safety Statistics Reports document all mishaps and close calls as required in NPR 8621.1.
13.2
APPLICABLE DOCUMENTS:

NPR 8621.1A: NASA Procedures and Guidelines for Mishap Reporting, Investigating, and Recordkeeping
NPR 8715.1: Safety and Health Handbook Occupational Safety and Health Programs
13.3
CONTENTS:

The reports shall contain the information required by NPR 8621.1. The contractor shall use the forms and IRIS/EX3 Data Management System listed in 13.4 to comply with notification, and reporting requirements 
13.4
FORMAT: The following formats shall be submitted electronically, compliant with NPR 8621.1: 


1.
Quick Incident Report for Safety (into the NASA IRIS/EX3 Data Management System)
2.
Quick Incident Report for Injury & Illness (into the NASA IRIS/EX3 Data Management System)
3.
Tracking Report (into the NASA IRIS/EX3 Data Management System)
4.
Mishap Board Report (Microsoft Word compatible into the NASA IRIS/EX3 Data Management System and sent via email per NPR 8621.1)


13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
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3.
DATA TYPE:
1
4.
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6.
TITLE:
Failure Modes Effects Analysis & Critical Items List (FMEA/CIL)
39. DESCRIPTION/USE:
The FMEA is a design tool and will be used to aid design engineering, operations, and manufacturing of the CEV.  The Contractor shall perform Failure Modes and Effects Analysis (FMEA) - to identify and determine possible modes of failures (including hardware failures, software failures and human errors), 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. The Critical Items List (CIL) shall consist of all failure modes with criticalities identified in the FMEA in accordance with the Constellation criticality criteria. The FMEA/CIL analysis shall cover Common Cause Failure (CCF) Analysis at subsystems and system level and CCF shall be designed out during design phases. 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 includes failure history.


8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

At SDR the following level of maturity is required: 
·
Preliminary vehicle/system level Reliability Block Diagrams (RBDs) of vehicle/systems/functions, major mission phases/modes identified. 
·
Master logic diagrams, functional failure modes defined, preliminary high level failure effects identified. 

At PDR the following level of maturity is required:
·
Detailed system/component level RBDs match detail of equipment lists from system developers/contractors.
·
Failure mode effects describe the manifestation of out-of-spec outputs required to support failure propagation assessments.
·
Lowest level effects accurately propagated to the high level effects.
·
Causes sufficiently developed to level demonstrating design.
·
Effects developed to a level consistent with design detail, for both hardware and software. 
Note:  To enable more rapid support to the design effort, informal submittals to NASA subsystem engineers will be provided periodically prior to the PDRs, outside of the PDR RID process. 

At CDR (which is not part of the Phase 1 contract, but this information is provided for insight into future levels of analysis) the following level of maturity is required:
·
System/Component Level FMEA complete.
·
Detailed system/component level RBDs complete.
·
FMEA completed analysis to the deepest level of indenture for the analysis.
·
Failure mode effects complete to the lowest level.
·
Causes sufficiently developed to level demonstrating design.

Following CDR, the FMEA/CIL results shall be of sufficient quality, level of detail and timeliness to be used to develop test plans and troubleshoot test failures.  The FMEA database shall be maintained as needed to document design and operational changes. 

The following document(s) may be used as reference:
•  FMD-97: Failure Modes and Mechanisms Distribution
•  NSTS 22206: Shuttle FMEA Document
•  NSTS 5300.4 (1D-2): Safety, Reliability, Maintainability and Quality Provisions for The Space Shuttle Program
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3.3. 
Related DRD(s): CEV-S-001, CEV-S-002, CEV-S-003, CEV-S-006, CEV-S-007, CEV-S-008, CEV-T-025
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The FMEA provides for an analysis for the integrated system to determine possible modes of failure and their effects on crew, vehicle and mission success, with the provisions for identifying each failure mode by its criticality category number. An FMEA shall be prepared for each CEV spacecraft subsystem/system to the component level (described in 13.3).   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, vehicle, and the mission.  The FMEA/CIL worksheet documents (subjectively) the retention rationale relative to design features, testing, and inspections, operational use, maintainability, and failure history required which would minimize the failure occurrence probability. CIL worksheets shall be labeled as open until the request for Program acceptance has been approved.  Maintenance of the CEV FMEA/CIL will be limited to changes of the system / subsystem / components as required, and to aid in design, operation, and manufacturing decisions
13.2
APPLICABLE DOCUMENTS:

0000028494: Program Requirements for Preparation of Hardware FMEA/CIL
0000028501: Constellation Safety and Mission Assurance Plan
13.3
CONTENTS:

a.
A brief subsystem, system and system-of-system’s overview shall be provided along with a subsystem level Reliability Block Diagram (RBD) to reflect the configuration and details of the systems. 
b.
FMEA worksheets shall be prepared at the lowest level required to support potential uses (redesign, testing, failure reporting or corrective action, preparation of mandatory inspection points), in accordance with Document 0000028494, Program Requirements for Preparation of Hardware FMEA/CIL. 
c.
FMEA/CIL worksheets 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/CEV 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 control activity. Ground rules shall be consistent with the Program Requirements for Preparation of Hardware FMEA/CIL.
d.
The fidelity of the FMEA/CIL shall reflect the latest hardware/software designs and identify risks for all flight hardware and its interactions during various phases of the program per the scope as listed in par. 13.1.  Software will be included in the PDR submittal.  If the contractor determines that future FMEA/CIL submissions should separate hardware and software, this can be accomplished by separate chapters within the analysis.
e.  
A single point failure summary shall be provided. An independent redundant items failure analysis shall be done for critical items to evaluate the potential effects for latent defects and other process issues including potential human errors. The FMEA/CIL analysis shall cover Common Cause Failure (CCF) Analysis at subsystems, system and system-of-system’s level and CCF shall be designed out to the extent possible and residual risks shall be documented and controlled.
f. The FMEA/CIL analysis shall cover Common Cause Failure (CCF) Analysis at subsystems, system and system-of-system’s level and CCF shall be designed out to the extent possible and residual risks shall be documented and controlled.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
Reliability, Maintainability, and Supportability Integrated Report
40. DESCRIPTION/USE:
The Contractor shall design-in RMS as part of the design process for the CEV Project throughout the systems design cycle.  The Contractor shall present the results of RMS system analysis that integrate the various quantitative and qualitative system level activities within reliability, maintainability, and supportability with other data and system analyses, including allocations and predictions, to the functional 'box' level. Integrated RMS includes processes and tools to predict, evaluate, analyze, track, and integrate RMS Key Performance Parameters (KPPs) with design and other data and system analyses throughout all phases of the program.  The purpose of the RMS analysis process is to assess the extent of meeting the program goals and requirements for safety and mission success 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 Assessments (PRAs) will serve as a major element of the quantitative risk estimation process.

The RMS Integrated report shall consist of four volumes, one each for Reliability, Maintainability, and Supportability, and one integrated report.  Each volume shall include data, tools, and analyses descriptions as well as the specific requirements as listed in section 13 of this DRD.

8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

Initial draft of this report shall be submitted prior to SRR, providing high-level system Reliability, Maintainability and Supportability allocations.  At SDR, PDR, CDR, FRR, updates shall be provided incorporating increasing detail as design becomes firm.
The following document(s) may be used as reference:
•  IEEE Standard 500-1984: Reliability Database
•  KHB 1700.7: Space Shuttle Payload Ground Safety Handbook
•  MIL-HDBK-2165: Testability Handbook for Systems and Equipment
•  MIL-HDBK-217F: Reliability Prediction of Electronic Equipment
•  MIL-HDBK-338: Electronic Reliability Design
•  MIL-HDBK-470A: Designing and Developing Maintainable Products and Systems
•  NPR 8705.2A: Human-Rating Requirements for Space Systems
•  NPR 8715.3: NASA Safety Manual, Section 1.8 – Control of Hazardous Conditions, Appendix D – Analysis Techniques
•  NPR 8720.1: Reliability and Maintainability Policy
•  NPRD 95: Nonelectronic Parts Reliability Data Handbook
•  NSS 1740.14: Guidelines Assessment Procedures for Limiting Orbital Debris
•  NSTS 08126: Problem Reporting and Corrective Action (PRACA) Systems Requirements
•  NSTS 5300.4 (1D-2): Safety, Reliability, Maintainability and Quality Provisions for The Space Shuttle Program
•  SAE ARP 4754: Certification Considerations for Highly Integrated Complex Aircraft Systems
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3.3. 
Related DRD(s): CEV-S-001, CEV-S-002, CEV-S-005, CEV-S-007, CEV-S-008, CEV-T-009, CEV-T-010, CEV-T-025
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Reliability, Maintainability and Supportability (RMS) Analysis and Integration Report shall be performed in accordance with 13.2 applicable documents to provide the following:

a. Details of Reliability Analysis - quantitative and qualitative analyses

b. Details of Maintainability Analysis - quantitative and qualitative analyses

c. Details of Supportability Analysis - quantitative and qualitative analyses

d. The integration of RMS quantitative and qualitative analyses and the trade studies

e.  Description and discussions of all RMS analyses results including sensitivity analyses.

f.   Integration of RMS results including input/output process and the integration of RMS with  design engineering, systems engineering and cost analyses including sensitivity analyses across RMS parameters.

g.  Impact of RMS analyses results on system design in improving RMS goals while optimizing the system safety and mission success.

h.  Data sources and modifications.

i.  Verification and Validation of models/data.

13.2
APPLICABLE DOCUMENTS:

0000028494: Program Requirements for Preparation of Hardware FMEA/CIL
0000028501: Constellation Safety and Mission Assurance Plan
0000028585: Methodology For Conduct of Project Constellation Hazard Analysis
NPR 8705.5: Probabilistic Risk Assessment (PRA) Procedures for NASA Programs and Projects
13.3
CONTENTS:

The individual Reliability, Maintainability and Supportability (RMS) Analysis/Report shall consist of the following:
1.
Reliability report shall document the reliability data, tools, and analyses (including groundrules and assumptions) used to show concurrence or deviation with the applicable CEV Systems Requirements at each step in the design cycle. The data generated from the reliability analyses shall provide input to the systems maintainability, supportability, and availability analyses.  Details of the Reliability Report shall include the following: 
1.
Provide reliability block diagram (RBD) and reliability allocation and predictions report. Using reliability analysis, provide details of the key improvement process leading to robust design of flight hardware, especially key LRUs.
2.
Provide details of reliability roadmap supported by specific reliability growth plan for key items to meet short term and long term requirements to meet program and mission needs.
3.
Identify the candidates for Probabilistic Design Analysis (PDA) and structural reliability. Provide the analysis and recommendation. 
4.
Provide details of reliability growth process and goals, planned Reliability Demonstration Testing to ascertain physics of failure for better understanding of design uncertainties, design margins, safety factors, and design qualification testing, etc.
5.
Provide a roadmap for evolution of design maturity to minimize risk, program schedule and cost.  Include gap analysis if appropriate.
6.
Include the worst case environmental conditions for the flight hardware for each respective mission phase and entire mission.
7.
Supplement reliability prediction with Probabilistic Risk Assessment (PRA) approach for the calculation of applicable quantitative Constellation Systems requirements needing uncertainty on parameter estimates.
8.
Clearly define the linkage between the PRA and other supporting reliability analyses.

2.
The Maintainability Report shall document the maintainability data, tools, and analyses (including groundrules and assumptions) used to show concurrence or deviation with the applicable CEV Systems Requirements at each step in the design cycle.  The data generated from the maintainability analyses shall provide input to other systems analyses such as availability, supportability and cost.  Maintainability allocations shall flow from the maintenance concept developed and reliability prediction. This shall identify the process and engineering rationale and trade studies to decide the number of Line Replaceable Units (LRU) and the justification. Details of Reliability Centered Maintenance (RCM) and optimum levels of maintenance along with necessary justification shall be provided. Details of quantitative and qualitative Maintainability Analysis/Report shall:
1.
Provide basis and decision process used to decide the number of LRU for each subsystem and system and the supporting justification.
2.
Provide complete details of the trade study to decide the optimum maintenance levels for key flight hardware LRUs, its underlying groundrules, assumptions and justification of the final recommendation to optimize the life cycle cost
3.
Provide reliability and maintainability assessment results for each mission phase including Mean Time to Failure (MTTF), Mean Time between Failure (MTBF) and Mean Time between Maintenance Events (MTBME) information, as applicable, for each LRU/subsystem/ system.
4.
Provide other details such as MTTF, MTBF and MTBME for each LRU/subsystem and system using failure rate information of each component as applicable, reliability assessment using engineering and physics based models, data from demonstration testing and other supporting information etc. to analyze the various subsystems/LRUs of the system throughout its life cycle. 

3.
The Supportability Report shall document the supportability data, tools, and analyses (including groundrules and assumptions) used to show concurrence or deviation with the applicable CEV Systems Requirements at each step in the design cycle.  Supportability shall include analyses of systems availability and shall use guidelines of the Performance Based Supportability principles.  The analyses used will support the design-for-supportability process and will determine the total resources necessary to support the maintenance of each system and the overall system of systems for the Constellation Program over their operational life.  Data generated will be used as input into other systems analyses such as cost and other trade studies. 

The Integrated RMS Report shall include: 
1.
RMS results, such as sensitivity analyses and trade studies along with applicable groundrules and assumptions.
2.
Integration of RMS results including input/output process and the integration of RMS with other engineering analyses including sensitivity analyses across RMS parameters.
3.
Impact of RMS analyses results on system design and design engineering.
4.
Details of improving RMS goals while optimizing the system/subsystem life cycle cost.
5.
Relative contributions to each RMS parameter resulting from specific systems and subsystems.
6.
Data sources and modifications.
7.
Validation of R, M and S models/data.
8.
All verification and validation activities shall be reported.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
Probabilistic Risk Assessment Plan
41. DESCRIPTION/USE:
The contractor shall define and document the plan to implement and perform Probabilistic Risk Assessments (PRAs) to reduce the risk in the CEV design.  PRAs should be used on the CEV to help focus design and development of the hardware, software and associated ground and operations systems.  PRAs will also be used to identify and prioritize risk.  The PRA Plan will describe how this tool will be utilized by the contractor.
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

At SRR Contractor procedures, guidelines, groundrules and general assumptions shall be documented to a level to guide the PRAs through their development.  The final plan shall be delivered at SDR, and updated as required following SDR and as the process matures.
The following document(s) may be used as reference:
•  NPR 8705.2A: Human-Rating Requirements for Space Systems
•  NPR 8720.1: Reliability and Maintainability Policy
•  NSS 1740.14: Guidelines Assessment Procedures for Limiting Orbital Debris
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3.3. 
Related DRD(s): CEV-S-001, CEV-S-002, CEV-S-005, CEV-S-006, CEV-S-008, CEV-T-025
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Probabilistic Risk Assessment Plan shall define the specific process to be used in carrying out PRAs to assess whether the proposed system, subsystem, or mission phase meets the safety and mission success requirements and identifies the high risk items.  The PRA Plan shall follow the requirements in the Constellation PRA Plan in carrying out all actual PRAs.
13.2
APPLICABLE DOCUMENTS:

NPR 8705.5: Probabilistic Risk Assessment (PRA) Procedures for NASA Programs and Projects
13.3
CONTENTS:

The Probabilistic Risk Assessment Plan shall identify the process details to meet requirements of the applicable documents in 13.2 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 the: Contractor’s method for performing PRAs in accordance with NPG 8705.5. The method shall include a standard set of ground rules, assumptions, and limitations.  The method shall clearly outline the scope of the PRAs 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.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
Probabilistic Risk Assessment Results
42. DESCRIPTION/USE:
To define and document the contractor’s data and findings in implementing and performing a Probabilistic Risk Assessment (PRA) per the PRA plan. 
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

Preliminary PRAs are due at SDR to current design level of detail. Event trees, fault trees, model integration & quantification, and uncertainty analysis shall be under development.  Included with the PRAs, ground rules, mission success criteria, end states shall be ready to baseline.

At PDR the following level of maturity is required:
·
Changes to Event trees, fault trees, model integration & quantification, and uncertainty analysis from SDR statused. 
·
Risk scenario development complete. 
·
Event sequence Diagram complete. 
·
Master Logic diagrams complete. 
·
Initiating events updated to PDR level of detail using available hazard analysis. 

At CDR (which is not part of the Phase 1 contract, but this information is provided for insight into future levels of analysis) the following level of maturity is required:
·
Initiating events updated to CDR level of detail using available hazard analysis. 
·
Event trees, fault trees, model integration & quantification, and uncertainty analysis development continued. 
·
Changes to previous submittals addressed. 

Following CDR, updates shall include the following:
·
Analyses complete and should be high level of detail and maturity with accurate test-supported input data. 
·
Update with changes to the design.

The following document(s) may be used as reference:
•  NPR 8705.2A: Human-Rating Requirements for Space Systems
•  NPR 8720.1: Reliability and Maintainability Policy
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3.3. 
Related DRD(s): CEV-S-001, CEV-S-002, CEV-S-005, CEV-S-006, CEV-S-007, CEV-T-025
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Probabilistic Risk Assessment Results  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 CEV PRA PLAN.


a. 
Probabilistic Risk Assessments (PRAs) shall be used to model potential accident scenarios during the Design Reference Mission to determine the reliability and risk of each CEV design concept.

b.  
Success or failure of a CEV mission shall be directly related to 'end states' in the PRA analyses.  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. 

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 PRAs 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 PRAs 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 PRAs shall include quantitative evaluations of the probability that the initiating events will lead to end states corresponding to CEV success or failure. 

i.
The PRA analyses shall incorporate parametric common-cause failure techniques in the system failure analysis models and failure probability evaluations.

j.
PRA analyses shall include an evaluation and description of quantitative uncertainties.

k.
To the extent feasible, CEV Probabilistic Risk Assessments shall include analysis of software system safety, reliability and quality. 


13.2
APPLICABLE DOCUMENTS:

NPR 8705.5: Probabilistic Risk Assessment (PRA) Procedures for NASA Programs and Projects
13.3
CONTENTS:

The Probabilistic Risk Assessment Results shall use the applicable documents in 13.2 to provide the following:  

a.
Groundrules 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.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-S-009
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005



5. 
PAGE:
1

6.
TITLE:
Software Quality Assurance (SQA) Audit Report
43. DESCRIPTION/USE:
The contractor shall document the findings and results of software process and product audits by the contractor SQA organization.
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The frequency of submissions shall be every 6 months after software development starts and through all software development and testing.  A summary report of previous audits will be presented at the Software Requirements Review (SWRR).
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 3.5. 
Related DRD(s): CEV-S-001
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Software Quality Assurance (SQA) Audit Report documents findings resulting from conducting audits of daily software development and test processes and product deliveries.  Audits should be conducted with sufficient detail to allow evaluation of both the progress and effectiveness of software assurance tasks and the need for adjustments or changes.
13.2
APPLICABLE DOCUMENTS:

NASA-STD-8719.13B: Software Safety Standard
SAE AS 9100: Quality Management System - Aerospace Requirements, Software Assurance Section
13.3
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.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
CEV Nomenclature Plan
44. DESCRIPTION/USE:
Establishes the process by which all CEV hardware and software will be named.
8.
DISTRIBUTION: Per Contracting Officer's letter
9.
INITIAL SUBMISSION: SDR
10.
SUBMISSION FREQUENCY: Update at PDR
11.
REMARKS:

The following document(s) may be used as reference:
•  SSP 50254: Operations Nomenclature
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.1. 
Related DRD(s): CEV-T-061
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

It is imperative for CEV operations that all operations and engineering personnel, including all ground controllers and onboard crew members, communicate using common nomenclature that unambiguously, consistently, and uniquely defines all hardware and software items that may be utilized, the methods by which these are used, and data concerning these items.  The CEV Nomenclature Plan will be used for all vehicle hardware, software, and instrumentation developed in support of the CEV Project. This nomenclature must be common and consistent among all engineering and operational products, including commands, telemetry, sensors, software applications, data files, procedures, displays, non-COTS labels, planning products, reference information, system handbooks, system briefs, mission rules, schematics, training materials, and payloads operations products.  The development of CEV nomenclature is an ongoing activity throughout the life cycle of the CEV System.
13.2
APPLICABLE DOCUMENTS:

TBD - 023: Constellation Nomenclature Plan
13.3
CONTENTS:

The CEV Nomenclature Plan shall consist of two parts: 

a.
A plan including a process consistent with the Constellation Nomenclature Plan by which the engineering and operations community, including flight crew and flight control personnel, will participate and approve of the nomenclature particularly as it applies to hardware panels, software-generated messages, and displays onboard the CEV spacecraft.  The plan shall address the following:
1)
Stakeholders
2)
Naming guidelines
3)
Assignment and usage guidelines
4)
Acronyms and Abbreviations
5)
Symbols
6)
Software-generated messages (e.g. Caution and Warning)
7)
Nomenclature development and Approval process
8)
Waiver process

b.
The second part shall be a listing of CEV 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 application and display nomenclature
8)
Units

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Changes shall be incorporated by complete reissue.
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1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-002
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005



5. 
PAGE:
1

6.
TITLE:
CEV Systems Engineering Management Plan
45. DESCRIPTION/USE:
To provide a description of the contractor systems engineering and integration activities and the organizational structure utilized to accomplish these activities.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The CEV SEMP describes the contractors technical processes.  The SEMP will define the technical approach that should be used to evaluate if the contractor has a valid approach for performing the technical aspects of the contract.
The following document(s) may be used as reference:
•  EIA 632: Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System
•  MPG 7120.1B: Program and Project Planning (October 3, 2000)
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  NPR 8705.2A: Human-Rating Requirements for Space Systems
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.1. 
Referenced from SOW Paragraph(s): 4.1.4
Related DRD(s): CEV-M-003
13.
DATA PREPARATION INFORMATION: 

13.1
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.
13.2
APPLICABLE DOCUMENTS:

IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
SEIWhitePaper: Constellation Systems Engineering Management White Paper (Revision 1 – February 14, 2005)
13.3
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 identify the key milestones, products associated with each milestone, 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 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.  The technical performance measurements to be gathered and reported shall be documented in the plan of CEV-M-003, Performance Assessment Plan, Reports and Management Reviews.
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.  Relate the control gates and internal reviews to the events in the Integrated Master Plan (IMP).
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.  Describe how trades are performed to objectively assess cost, schedule, risk, and technical performance of all realistic alternatives.  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 the contract work breakdown structure (CWBS), the integrated master schedule (IMS), risk management, lifecycle 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 and the application of Integrated Product Teams (IPTs).
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. Operability:  Describe the integration and coordination of Operability into the systems engineering process; identify potential overlap between Operability and other specialty efforts and define the responsibilities of each.
r. 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.
s. 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.
t. 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.
u. 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.
v. 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.
w. 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.
x. Crew Survival: Describe the integration and coordination of Crew Survival assessments and integration of crew survival implementations into the CEV design.  Describe approach to integrate with external elements to maximize crew survival.
y. Human Rating: Describe the approach and process to ensure the CEV meets the requirements and provides necessary traceability to demonstrate compliance with the NPR 8705.2.


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Simulation Based Acquisition Plan
46. DESCRIPTION/USE:
The Simulation Based Acquisition Plan shall describe the Contractor’s use of SBA in the development of the CEV System including strategy, plans, methodologies, and processes to be used.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The SBA Plan should cover the Contractor’s SBA  implementation strategy from concept formulation through operations. Contractor should indicate where they implement NASA-specific as well as more general SBA techniques, processes and tools. 
13.2
APPLICABLE DOCUMENTS:

ESMD-RQ-0026: Simulation Based Acquisition (SBA) Glossary
SBAStrategy: Simulation Based Acquisition (SBA) Implementation Strategy
13.3
CONTENTS:

The SBA Plan shall describe the Contractor’s implementation plan for the strategies and philosophy described in the documents referenced above. This description should include the Contractor’s implementation plan for the tenets described in the SBA  Implementation Strategy document. Specifically, the implementation plans for the functional attributes described in section 2.3 of the SBA Strategy document. The plan should describe how principles described in section 3 of the SBA Implementation Strategy document will be applied to the Contractor’s design process. The plan must also address the how the Contractor will interface with the ESMD SBA office based on the roles and responsibilities described in section 4 of the SBA Implementation Strategy document. 
The Contractor should indicate where it has participated in past programs, NASA and otherwise, where SBA has been applied. The Contractor should outline its experience in the context of these past activities.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-004
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005



5. 
PAGE:
1

6.
TITLE:
NExIOM Instance Delivery
47. DESCRIPTION/USE:
The NASA Exploration Information Ontology Model (NExIOM) defines the data schema for exchange, delivery and storage of products associated with the NASA Simulation Based Acquisition (SBA) strategy described in Attachment J-2, paragraph 2.1.2. These products will be delivered into and stored within the Integrated Collaborative Environment (ICE) described in Appendix 2.
NExIOM instance deliveries constitute a current description of the Contractor’s design or design intent consistent with the NASA NExIOM schema and format(s). The products, which consist of models, simulations and other analysis results, as well as the descriptions of the tools and processes used to create them, will facilitate independent NASA analysis and oversight. An important aspect of this is providing data to NASA in structured electronic formats which simplify data entry for NASA analysis tools and processes.
NExIOM will consist of a combination of data schemas, data stored in those schemas and mappings between these schemas and structured data deliveries associated with other DRDs.  These schemas and mappings will facilitate Integrated Product and Process Development (IPPD) (Attachment J-2, Paragraph 2.1.2).
The Contractor and the Government will define these schemas and mappings jointly within the NExIOM Working Group (Attachment J-2, paragraph 2.1.2, item e).  Schemas associated with current engineering processes will be used wherever feasible to reduce the cost of NExIOM compliance.  NASA and the Contractor will also work jointly to develop data processing utilities to streamline NExIOM-related deliveries.

8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

Deliveries constitute benchmarked snapshots of Contractor designs. More frequent communication via NExIOM instances will occur in association with item f of paragraph 2.1.2 of Attachment J-2. NExIOM-based exchanges may also occur on a less formal basis via the mechanisms described in Appendix 2 – ICE Operating Environment in the interest of fostering mutual Government-Contractor understanding of the concept design as it matures.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

NExIOM deliveries shall describe the system at a level of detail and breadth commensurate with the maturity of the design as time progresses. Specific content of each delivery will be in accordance with the maturity of the decision support data identified in each DRD of this request for proposal.
13.2
APPLICABLE DOCUMENTS:

ESMD-RQ-0025: NExIOM Primer and Vision
13.3
CONTENTS:

NExIOM information exchange encompasses many domains. The content of each domain will evolve over time as specified by the NExIOM Working Group defined in Attachment J-2, paragraph 2.1.2, section e.
The Simulation-Based Acquisition goal of enabling Integrated Product and Process Development (IPPD) across the total life cycle (Attachment J-2, Paragraph 2.1.2) is enabled by NASA's accepting structured data in electronic formats that readily allow subsequent combination and other manipulation of that data without re-entering it.  The term 'structured data' here means tabular information or information organized as a hierarchy or other form of graph. Specific NExIOM content and format as a function of time will be negotiated according to Government-Contractor collaboration per section b) of paragraph 2.1.2, Attachment J-2.
Verification, Validation and Accreditation
NExIOM supports the Constellation VV&A modeling and simulation policy (refer to Attachment J-2, section 2.1.2 g&h) by providing schema for capturing meta information required by the policy about analysis tools, process steps, inputs, intermediate and final results. This metadata will be primarily concerned with data quality and accreditation-levels. This information will be provided in XML or a tabular format easily convertible to XML (e.g., comma-separated text, MS Excel).  The XML schema or tabular format will be negotiated with the contractors in the NExIOM working group.
Models Simulations and Tools
NExIOM-based content in support of CEV concept description throughout the duration of the contract is required. This DRD is not intended to change the scope or level-of-detail of the analysis performed or described by other DRDs in this procurement,. It is intended to capture the CEV concept definition as well as the models, simulations and tools used to perform the analysis in a form that allows NASA analysts to independently assess and review the results of those activities.
Tools: The term 'tools' here means software for simulation or analysis. A tool is defined in the SBA Primer as a 'Generic term used to refer to the underlying computer codes used to construct Analysis Models and perform Assessments and Simulations.' Descriptions of the tools used will be delivered to NASA in accordance with the VV&A section above (i.e., in XML or tabular format, schema to be negotiated).
Models: The term 'models' here means simulation codes, analytical formulae, vehicle geometry and other descriptions of the vehicle systems and their environments used in the analyses.  A model in the SBA Primer is defined as 'A physical, mathematical, or otherwise logical representation of a system, entity, phenomenon, or process.'  Both Tools and Models must be delivered in a NExIOM-compliant format. This delivery must take the following form:

Delivery of metadata describing the tool/model in an XML-based format negotiated within the NExIOM working group plus delivery of the tool/model itself in its native format(s).  The metadata will include VV&A-related metadata plus tool/model inputs and outputs in terms of the NExIOM data dictionary, a Constellation global registry of dataflow between analysis tools and process steps.

Simulations: The SBA primer defines states that the purpose of a simulation 'is to exercise a Model or set of Models according to an input set that either expresses an operational range of interest or an anticipated operational scenario.' This encompasses simulations that utilize time as the independent variables well as those that do not. The data products of a simulation generally consist of software tool outputs but also include input data and the results of hand analysis. Delivery of simulation result data in NExIOM-compliant format can be accomplished using one of these options based on the extensiveness of the simulation data set(s). A case by case Government-Contractor collaboration within the NExIOM working group will define which option is appropriate:

a. Delivery of the simulation data itself in an XML-based format negotiated within the NExIOM working group. This is the default case. 
Option b may be pursued only when the simulation output is 1) binary or 2) sufficiently large amounts of ASCII text such that complete expression within the NExIOM is not feasible.
b. Delivery of metadata describing the simulation data set in an XML-based format negotiated within the NExIOM working group plus delivery of the data itself in an approved, alternate format. These alternate formats will be defined by the NExIOM Working Group and documented in the NExIOM specification. These alternate formats will take advantage of existing standards where possible (e.g. CAD files, CFD solution files) and will be mandated. 
When simulation result sets are too large to feasibly move across networks or store natively in the ICE system, option c) is available:
c. Delivery of data or metadata/native format data describing representative parts of the data product used in the analysis.  This last option is reserved for situations where the volume of data makes impractical storing all of it within the ICE, e.g., aerothermal databases or very large, machine generated trade spaces.  For instance, data describing an optimal or sets of near-optimal solutions may be submitted rather than all options that were considered.  This option will be negotiated between NASA contractors within the NExIOM or SBA working groups and in consultation with the ESMD CIO organization.
The spirit of the above options is to accommodate large data sets that are infeasible to fully describe in the core NExIOM schema. In these cases, a standard format will be adopted and be considered part of the NExIOM specification. Simulation assets themselves must be delivered in the following form:
-Delivery of metadata describing the simulation in an XML-based format negotiated within the NExIOM working group plus delivery of the simulation itself in its native format(s).  The metadata will include VV&A-related metadata plus simulation inputs and outputs in terms of the NExIOM data dictionary, a Constellation global registry of dataflow between analysis tools and process steps.

Data Supporting the Architecture Design Document (ADD, DRD CEV-T-029)
NExIOM delivery content shall be in accordance with the required level of detail referenced in DRD CEV-T-029,. This includes structured (tabular etc.) data that appears in the Architecture Design Document (ADD) described in DRD CEV-T-029 as well as supporting data used by any models, simulations, or tools that were used to perform the analysis supporting the ADD described in DRD CEV-T-029. The tools, models and simulations themselves used in the generation of the ADD must be delivered as well. Where these tools, models and simulations are Commercial-off-the-Shelf (COTS), the version/release of the COTS asset used must be provided. Where these assets are developed by the Contractor, the delivery options described in the above section are available. Metadata pertaining to these assets as well as input decks to them must be provided via the appropriate NExIOM format per the NExIOM working group. 
Where the NExIOM working group determines it appropriate for these deliveries to be in a Contractor-defined format, the Contractor will tag structured data with program-unique identifiers or terms in some other configuration-controlled vocabulary.  The Contractor will deliver mappings between the schema of the structured data and core NExIOM schema.  These mappings will be developed collaboratively by the Government and the Contractor. These tags and mappings are needed to allow ready combination and manipulation with other NExIOM-compliant information.
Content must be to the level of detail appropriate for Government understanding and validation of the functional decomposition of the system and the rationale corresponding to the traceability of system requirements to their lowest level, per DRD CEV-T-029.

Data Supporting Other DRDs
The Contractor will deliver structured data used to support all other DRDs in a NExIOM-compliant format in the same manner as that described above for DRD CEV-T-029.
If the other DRD specifies delivery of the information in a structured, electronic form and that option is taken, then the requirements of the other DRD supersede this one with respect to that DRD.  This requirement is meant to prevent significant datasets from being delivered to NASA only in the form of (an) unstructured document(s). In this case, the Contractor will tag structured data with program-unique identifiers or terms in some other configuration-controlled vocabulary.  The Contractor will deliver mappings between the schema of the structured data and core NExIOM schema.  These mappings will be developed collaboratively by the Government and the Contractor. These tags and mappings are needed to allow ready combination and manipulation with other NExIOM-compliant information.

13.4
FORMAT: NExIOM format will evolve according to the recommendations of the NExIOM Working group detailed in section b) of paragraph 2.1.2, Attachment J-2. Method of delivery shall be in accordance with the techniques outlined in Appendix 2 – ICE Operating Environment.
13.5
MAINTENANCE: : Periodic NExIOM instance deliveries outlined in section 10 of this DRD shall be version controlled in accordance with NASA VV&A plan outlined in Attachment J-2, paragraph 2.1.2, section h.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Technology Management and Insertion Plan and Reports
48. DESCRIPTION/USE:
This plan shall address the Contractor’s strategy and approach to the accommodation of new technology in CEV System design through out the CEV lifecycle.  This report shall also document any technology proposed for use by the contractor with a technology readiness level of less than 6 and its risk mitigation plan. 

Technology Reports 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
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/.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Plan shall address the Contractor’s strategy and approach to the accommodation of new technology in CEV System design through out the CEV lifecycle.  This report shall also document any technology proposed for use by the contractor with a technology readiness level of less than 6 and its risk mitigation plan. 

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.
13.2
APPLICABLE DOCUMENTS:

NFS 1852.227-70: New Technology Clause
13.3
CONTENTS:

Volume 1:  The  Plan shall describe the Contractor's approach and methods to identify key technologies used to upgrade the CEV system capability and accommodate obsolescence of components, how the approach and methods enable spiral development, long term sustaining engineering needs, and mitigate the associated risks.  The plan shall describe activities and criteria for assessing and transitioning critical technologies from internal technology development and demonstration projects or from suppliers. 

Volume 2:  The Technology Reports consist of:

a.
Disclosure of Invention and New Technology (Including Software): In accordance with NFS 1852.227-70 (e)(2) incorporated by reference in Section G.1 of this RFP, 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, nonprofit 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?



(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 nonfederal 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 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 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.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.

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 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.  

13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
Software Development Plan
49. DESCRIPTION/USE:
A plan for conducting the software development effort.  This DRD develops and records the plans for all software development activities.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The term 'software development' is meant to include new development, modification, reuse, reengineering, maintenance, and all other activities resulting in software products.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.4. 
Referenced from SOW Paragraph(s): 3.5, 4.2.1.1, 6.1
Related DRD(s): CEV-O-005, CEV-O-009
13.
DATA PREPARATION INFORMATION: 

13.1
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.
13.2
APPLICABLE DOCUMENTS:

IEEE/EIA 12207.1-1997: Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software life cycle processes - Lifecycle data
13.3
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 non deliverable 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.
 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 development methodology and 
approach, software integration and hardware/software integration processes, software 
delivery, and maintenance.
 q. Configuration management process of all software products, including this document.
 r. Software documentation tree.
 s. Peer review/inspection/walkthrough 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.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-007
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Software Configuration Management Plan
50. DESCRIPTION/USE:
To describe a plan for performing Software Configuration Management (SCM).
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  IEEE Std 828-1998: IEEE Standard for Software Configuration Management Plans
•  IEEE/EIA 12207.1-1997: Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software life cycle processes - Lifecycle data
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.4. 
Related DRD(s): CEV-M-004
13.
DATA PREPARATION INFORMATION: 

13.1
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.  
13.2
APPLICABLE DOCUMENTS:

13.3
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 lifecycle of the project 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
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6.
TITLE:
Trade Studies Report 
51. DESCRIPTION/USE:
To identify an appropriate set of System Element Trade Studies that satisfy a System need, document the analysis results, and the traceability and rationale for those studies that provide a sound basis for their design or selection.


8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  EIA 632: Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System
•  IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
•  MPG 7120.1B: Program and Project Planning (October 3, 2000)
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.5. 
Referenced from SOW Paragraph(s): 4.2.1, 4.2.1.1
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Trade Studies Report will support and enhance the systems engineering activities to perform the system definition and decomposition to support the requirements definition and validation and to support the down-select and decision making process.
13.2
APPLICABLE DOCUMENTS:

SEIWhitePaper: Constellation Systems Engineering Management White Paper (Revision 1 – February 14, 2005)
13.3
CONTENTS:

The Trade Studies Report shall document the contractor’s down select processes/rationale and address the System elements trades analyses performed, ground rules and assumptions used and down selection criteria, FOMs, and rationale for each trade performed in support of the System design analysis. The cost estimation methodology shall be described.  

Each report shall include sections for Executive Summary, Study Objectives, Study Reqts and Constraints, Detailed Results (including delivery of Physical Concept Models and Simulations, and Internal Verification and Validation Results, if applicable) and Key Findings/Recommendations. 

Each report shall also document validation rationale for each CEV System level requirement validated.
13.4
FORMAT: The contractor shall document the linkage of the trade study results that validate CEV System Level requirements within the requirements traceability capability.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
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CEV
2.
DRD NO.:
CEV-T-009
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6.
TITLE:
Integrated Logistics Support Plan
52. DESCRIPTION/USE:
To describe support concepts, requirements and plans to include maintenance and logistics for CEV Project supportability.  This includes life cycle plans for design-in-supportability, hardware processing and definition of logistics support resources.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  MIL-HDBK-502: Handbook of Acquisition Logistics
•  MIL-PRF-49506-1996: Logistics Management Information
•  NPD 4200.1: Equipment Management
•  NPD 6000.1B: Transportation Management
•  NPD 8800.14: Policy for Real Property Management
•  NPR 6200.1B: NASA Transportation and General Traffic Management
•  SSP 50276A: Depot/Manufacturing Facility Certification Plan
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.6. 
Related DRD(s): CEV-O-004, CEV-S-006, CEV-T-011
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Integrated Logistics Support Plan (ILSP) identifies the maintenance and support concepts and the requirements and plans for implementing these concepts for the CEV’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.
13.2
APPLICABLE DOCUMENTS:

NPD 7500.1A: Program and Project Logistics Policy 
NPR 6000.1F: Requirements for Packaging, Handling, and Transportation for Aeronautical and Space Systems, Equipment, and Associated Components 
13.3
CONTENTS:

The Integrated Logistics Support Plan (ILSP) shall adhere to the applicable requirements of NPD 7500.1A  and include as a minimum the following elements as separate appendixes:

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 

NPR 6000.1F.


g.
Provisioning plans.


1.
Approach for determining the types and quantities of spares, repair parts, and materials.


2.
Phasing and schedule to procure using spares acquisition integrated with production 


and meeting availability, supportability, and lifecycle cost requirements.


3.
Process for conducting provisioning conferences to review contractor procurements.


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.


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Logistics Support Analysis
53. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.6. 
Referenced from SOW Paragraph(s): 4.5
Related DRD(s): CEV-S-006, CEV-T-011
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Logistics Support Analysis will address the total support resources required for the maintenance of the CEV system over its operational life.
13.2
APPLICABLE DOCUMENTS:

NPD 7500.1A: Program and Project Logistics Policy 
NPD 8720.1B: NASA Reliability and Maintainability (R&M) Program Policy
NPR 5900.1: NASA Spare Parts Acquisition Policy
13.3
CONTENTS:

The Logistics Support Analysis shall provide a Logistics Support Analysis Records (LSAR) database with information according to NPD 7500.1A  and NPD 8720.1B under the following categories:
a.
Operational Requirements Analysis.
b.
Functional Analysis/Allocation.
c.
Repair Level Analysis.
d.
Maintenance Task Analysis.
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.
Recommended Spares Parts List (RSPL): The RSPL submittals shall include statement of scope, selection criteria, and groundrules.  The list shall provide, for each item, the data elements specified and defined in NPR 5900.1.
k.
Packaging, Handling, Storage and Transportation (PHS&T) requirements.
l.
Technical data, documentation and database requirements.
m.
Post-Production Support.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Logistics Management System (LMS) Plan 
54. DESCRIPTION/USE:
The Logistics Management System (LMS) Plan will be used for the tracking and management of equipment, spares, repair parts, supplies, material and shipping containers, and identify excess or obsolete assets and initiate disposal. The LMS applies to both ground based and space stored assets. 

The plan shall be in accordance with the Constellation LMS to ensure compatibility between the CEV LMS and other Constellation systems' LMSs.

8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

Equipment tracking should be to the stored (ground), stowed (flight), or installed (ground and flight) location.  The space based segment should allow inputs, updates, modifications, and queries by the crew.  Innovative solutions that minimize active involvement by the crew are encouraged (e.g. Radio Frequency identification,  two-dimensional symbology, etc.).
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.6. 
Related DRD(s): CEV-T-009, CEV-T-010
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Logistics Management System will address the total inventory program to support all aspects of the CEV system, both ground and in-space, over its operational life.  The LMS shall address the tracking, management, and control of piece parts, consumables, equipment, Shop and Line Replaceable Units (SRU/LRU), hazardous commodities, tools, and other hardware.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:


The Logistics Management System plan shall provide the following information:
a.
Describe the approach for the transition of inventory management from PDR to operational support
b.
Level of crew interaction required
c.
Application/System/Technology requirements
d.
Planned interaction, manual or automated, with Configuration Management system
e.
Describe ground and in-space inventory management operational concepts
f.
Integration of equipment level management system within the LMS structure
g.
Inventory location visibility (e.g. bin, locker, rack, draw, installed)
h.
Data elements to be identified, captured, and maintained
i.
Proposed accuracy of system (content and location)
j.
Data visibility capability to the government and other Constellation System projects
k.
The capability to migrate data to follow-on contracts


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
Launch Site CEV Propellants, Fluids, and Gases Forecast
55. DESCRIPTION/USE:
To provide input to the Launch site fluids budget requirements for propellants and to forecast liquids, gases, and chemical requirements to be used in CEV processing.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

See Attachment 1 for the types of propellants, liquids, gases, and chemicals that may be provided by the launch site.  Form can be found at 'http://propellants.ksc.nasa.gov/forecast.htm'.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.6. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The launch site CEV Propellants, Fluids, and Gases Forecast provide inputs to the KSC fluids budget requirements for propellants, cryogenics, fluids, gases, bulk chemicals, and commodities required for use at the launch site. 
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The launch site CEV 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 CEV processing.  Forecasts shall be based upon documented CEV 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.

ATTACHMENT 1

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

13.4
FORMAT: Data shall be submitted via NASA Form 558, or electronic equivalent per Section J-3 2.3.2.1.. 
13.5
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.
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6.
TITLE:
Master Verification Plan (MVP)
56. DESCRIPTION/USE:
The MVP documents the verification planning and implementation activities that will provide evidence that the CEV System meets the identified system, subsystem and component requirements.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

MSFC-HDBK-2221 Verification Handbook contains format examples for verification documentation

The following applicable documents: NASA-STD-5001, NASA-STD-5002, NASA-STD-7001, and NASA-STD-7002A apply to the static/strength test plan and dynamic test plan volumes only.
The following document(s) may be used as reference:
•  MSFC-HDBK-2221: Verification Handbook
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.7. 
Referenced from SOW Paragraph(s): 3.4, 4.1.3, 4.2, 4.3, 6.5
Related DRD(s): CEV-T-058
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Master Verification Plan shall describe all disciplines and activities required for the verification of deliverable hardware and software.  The Master Verification Plan provides a thorough description of the approach and structure for implementing the verification program, as well as detailed descriptions of the planned verification activities for each requirement.
13.2
APPLICABLE DOCUMENTS:

NASA-STD-5001: Structural Design and Test Factors of Safety for Space Flight Hardware
NASA-STD-5002: Loads Analyses of Spacecraft and Payloads
NASA-STD-7001: Payload Vibroacoustic Test Criteria
NASA-STD-7002A: Payload Test Requirements
 0000028530: Constellation Master Validation, Integration and Verification Plan
13.3
CONTENTS:

The Master Verification Plan shall comply with the Constellation Master Validation, Integration and Verification Plan (TBD).

The Master Verification Plan shall define the verification and certification process for the  design, functional, interface and specialty engineering requirements for CEV hardware, firmware and software at the system, subsystem assembly and component levels including interface requirements with other Constellation elements and equipment.

The Master Verification Plan shall be organized by subsystem to facilitate its distribution and review. Additionally, for each subsystem, a detailed overview of verification objectives, scope and extent of associated verification activities, including the verification configuration and its relationship to the flight configuration, will be defined at the integrated subsystem, subsystem assembly, and major components levels.

In addition to simulation, analysis and inspection, the Master Verification Plan shall address the following types of testing: (1) Ground Tests, (2) Flight Tests, (3) Development Tests, (4) Item Tests, (5) Functional Tests, (6) Integration Tests, (7) Hardware-in-the-loop (HWIL) Tests, (8) Software-in-the-loop (SIL) Tests, (9) Human-in-the-loop Tests, (10) Nonoperating Environment Tests, (11) Operating Conditions & Environment Tests, (12) Acceptance Tests, and (13) Qualification Tests.

The Master Verification Plan 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.
Verification matrix that clearly documents the verification method or methods employed for each System level requirement and each allocated requirement.
d.
For each verification activity identified in the verification matrix, a detailed description of the activity including the verification configuration and its relationship to the flight configuration as well as the associated prerequisites, constraints, objectives, procedures, relevant environmental conditions, pass/fail criteria, and analysis models, if applicable. 
e.
Functional compliance matrix that identifies all safety-critical functions  and provides detailed descriptions of the associated verification methods(s) for each safety-critical function including the verification configuration and its relationship to the flight configuration, as well as the associated prerequisites, constraints, objectives, procedures, relevant environmental conditions, pass/fail criteria, and analysis models, if applicable.
f.
A fault-tolerance diagram or matrix that demonstrates the design and functional compliance of the CEV System with the fault-tolerance requirements decomposed through the system, subsystem and component levels.
g.
Detailed time-correlated sequence of verification activities.
h.
Description, planned usage, and certification plans of the support equipment, software, facilities, and tools necessary to execute the system verification activities.
i.
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.
j.
Certification plans for ground systems (reference section 6).

Additional volumes shall be added to the Master Verification Plan for the following special tests: static/strength test plan and dynamic test plan.
The following information shall be included in the static/strength test plan volume:

a.
Description and sketches of the structure.

b.
Identification of materials that are used, material allowables which will be used for strength analysis, and a description of manufacturing processes that are used.

c.
Comparison of the test article, including boundary conditions, to the flight article.  Explain and provide justification as to why any differences are acceptable for static testing.

d.
Describe the derivation of the static test loads and their comparison to the design/flight loads.

e.
Description and sketches of test setup, including load application techniques, load magnitudes and locations, instrumentation layout, and data recording system.

f.
Provide the pretest analysis for deflections, internal loads and stresses of the test configuration to predict critical deflections, and stress regions for test measurement locations.

g.
Planned correlation analysis to verify the static math model.

h.
Describe plans for vehicle handling and transportation.

i.
Description of special materials (i.e., composites, beryllium, and glass) and the corresponding measures which will be taken to verify their strength and reliability.

The following information shall be included in the dynamic test plan volume:

a.
Description of test article in relation to the flight article.  Include summary of dummy masses and components that will not be included in test.

b.
Comparison of test and flight article mass properties.

c.
Description and sketches of test setup including:
       (1)
Description and sketches of the instrumentation location on the test article and test fixture.
       (2)
Description of and rationale for selection of excitation method, levels, and application points.

d.
Description of test article boundary conditions.
       (1)
For the test article support structure, provide evidence that the support structure does not participate in the test frequency range.  Otherwise, describe how a 'test verified' model of the support structure will be obtained, as well as how it will be instrumented during testing.
       (2)
For 'free-free' test, describe how the interface modes will be verified.  Describe the suspension system and predicted suspension modes.

e.
Summary of steps which will be taken to investigate linearity.

f.
Derivation of test specimen math model which will be used for correlation analysis.

g.
Summary of pretest analysis and results including:
       (1)
Identification of the target modes and the rationale for their selection.
       (2)
Description and plots of the target mode shapes.
       (3)
Assessment of the test fixture/test article interaction including work done in correlating the test fixture itself.
       (4)
Comparison of the test article modes installed in the test fixture with the flight article modes.
       (5)
Evaluation of the instrumentation locations including a comparison of the full model modes to the modes from the model reduced to the instrumentation locations (cross-orthogonality comparison).

h.
Description of the planned correlation analysis.

i.
Describe plans for vehicle handling and transportation.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1. 
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required. 
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6.
TITLE:
Human Engineering Management Plan
57. DESCRIPTION/USE:
To describe the Contractor's entire human engineering process, 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 a basis for review of the Contractor's progress.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  MIL-HDBK-1908B: Definition of Human Factors Terms
•  NPR 8705.2A: Human-Rating Requirements for Space Systems
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.8. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Human Engineering Management Plan defines the Contractor's plan for implementing a Human Engineering process, including roles and responsibilities.  The plan shall be based on guidance from MIL-HDBK-46855A.  The plan shall have chapters as described below in section 13.3.
13.2
APPLICABLE DOCUMENTS:

JSC 26882: Space Flight Health Requirements Document
MIL-HDBK-46855A: Department of Defense Handbook, Human Engineering Program Process and Procedures
MIL-STD-1472F: Department of Defense Design Criteria Standard, Human Engineering
NASA-STD-3000 Vol. VIII: Human Systems Integration Standards (HSIS) CEV Launch Segment (CEV and CEVLV)
13.3
CONTENTS:

The Human Engineering Management Plan shall include the following sections:
1. 
Tailored Human Engineering Process based on MIL-HDBK-46855A.  This section shall propose tailoring of MIL-HDBK-46855A 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-46855A shall identify specific provisions by paragraph, the rationale for tailoring, and the effects of tailoring on the human engineering program.   The tailored MIL-HDBK-46855A shall include a high level, integrated Human Engineering Process Flow Diagram illustrating the design and development Human Engineering process lifecycle, followed by a textual explanation, and proposed schedule for various Human Engineering milestone deliveries (e.g. SRR, PDR, and CDR data packages, human factors evaluations of engineering and prototype hardware, final verification evaluations, etc.).   If no tailoring of MIL-HDBK-46855A is proposed this shall be stated.  Upon approval from the CEV Project, the Contractor shall incorporate the tailored MIL-HDBK-46855A, and NASA-STD-3000, Vol. VIII (for on-board crew interfaces) and MIL-STD-1472 (for ground support and maintenance) requirements into the design of the CEV System for all crew interfaces, environments, systems, accommodations, and operations within the CEV spacecraft, from crew ingress through crew egress; for micro-gravity and zero-G human system interfaces including those required for on-orbit maintenance; and all  human system interfaces utilized during ground processing, maintenance, and operations including all Prelaunch, launch, landing preparation, landing, and postlanding activities, facilities, tools, and equipment.  Deliver a schedule for when this CEV-tailored version of MIL-HDBK-46855A, including the data item descriptions (DIDs) described in section 7.3.9.2, will be delivered.

2.     Human-Centered Design Process:   

a)  Describe the process for how the capabilities, limitations, and functional needs of human beings will be accommodated, including ill, injured, and de-conditioned crewmembers.

b)  Describe the process to be used for designing all hardware and software, as per NASA-STD-3000, Vol. VIII, Section 2.  

For example:


i)  The process shall include actual and representative users throughout the development lifecycle.


ii)  The human-system interfaces shall be developed using an iterative (prototype-test-redesign-test) process.


iii)  The human engineering role and responsibility in performance of studies, testing, mockup evaluation, dynamic 


simulation, detail drawing reviews, and system design reviews.

3.
Human Engineering In Systems Analysis:  Identify human engineering efforts in systems analysis and systems engineering.  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.

4.
Human Interface Task Analysis:  

a)  Identify tasks performed by humans (crew and ground support).

b)  Describe all human-system/subsystem interfaces involved in the tasks, including crew and ground support personnel interfaces.  

c)  Perform a task analysis of human actions, needed equipment, volume, and time necessary to perform major functional activities required to operate and maintain the vehicle and to support crew habitation needs.  

d)  Identify critical tasks and provide rationale for their identification as critical tasks as defined in MIL-HDBK-1908B.

5.
Human engineering in equipment procedure development.  This section shall describe the human engineering effort in equipment procedure development to ensure compliance with MIL-HDBK-46855A.  This section shall also include the methods used by the contractor to insure that:

(a)
Operator and maintainer functions and tasks are allocated, organized, and sequenced for efficiency, safety, and reliability.

(b)
The results of the human engineering effort are reflected in operational, technical and training publications, and in training system design.

6.
Human engineering deliverable data products.  This section shall identify and describe each human engineering deliverable data product specified in the contract.


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Materials Usage Agreements (MUA)
58. DESCRIPTION/USE:
MUAs shall be submitted for all materials and processes that are technically acceptable but do not meet the technical requirements of JSC 49774A, as implemented by the approved materials and processes selection, control, and implementation plan. [The use of materials and processes that do not comply with the technical requirements of this standard may be technically acceptable if hardware reliability and vehicle safety are not affected.]
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The DRD type is dependent on the nature of the MUA being submitted.  For Category I and II MUAs the type shall be 1.  For Category III MUAs the type shall be 2.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

MUAs shall be submitted as described below.  

Category I MUAs – Category I MUAs are those that involve material/processes usage that could affect the safety of the mission, crew, or vehicle or affect the mission success, but must be used for functional reasons. Approval by the responsible NASA Materials and Processes organization and the NASA Program/Project Office shall be required.

Category II MUAs - Category II MUAs are those that involve material/processes usage that fails a screening of Material and Processes requirements and is not considered a hazard in its use application but for which no Category III rationale code exists. Approval by the responsible NASA Materials and Processes organization shall be required.

Category III MUAs - Category III MUAs are those that involve materials or processes that have not been shown to meet these requirements but have an approved rationale code listed in Appendix C of JSC 49774A.  They are evaluated and determined to be acceptable at the configuration/part level.  Category III MUAs shall be reported in the Materials Identification and Usage List (MIUL) system or electronic data system utilizing the approved rationale codes in Appendix C. A key may be provided to correlate contractor Category III MUA database codes to the codes in Appendix C.  No MUA form is submitted.  [Category III MUAs are identified here for completeness, but are not required until after PDR.]

MUAs shall be revised and resubmitted whenever design modifications affect the part numbers identified on the MUA or the MUA rationale.
13.2
APPLICABLE DOCUMENTS:

JSC 49774A: Standard Manned Spacecraft Requirements for Materials and Processes
MSFC-STD-3029: Guidelines for the Selection of Metallic Materials for Stress Corrosion Cracking Resistance in Sodium Chloride Environments
13.3
CONTENTS:

The MUA package shall include all technical information required to justify the application.  MUAs for stress corrosion shall include a Stress Corrosion Cracking Evaluation Form per MSFC-STD-3029 (see JSC 49774A) and a stress analysis.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  A sample MUA form is provided in JSC 49774A; however, Contractor format is acceptable.  The complete MUA package shall be provided in Adobe PDF searchable format; the MUA data shall also be provided in a format that is compatible with the NASA Materials and Processes Technical Information System (MAPTIS) database.  The MUA data shall be delivered to ICE in accordance with Appendix 2.
13.5
MAINTENANCE: Contractor updates to the Category I and Category II MUAs shall be submitted to NASA for approval.  Complete re-issue of the MUA is required

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
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2
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6.
TITLE:
Electronic Manufacturing Plan
59. DESCRIPTION/USE:
The Electronic Manufacturing Plan defines the objectives, procedures, logic, and management controls for processes selection, implementation, verification, and control.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

This plan shall be consistent with manufacturing standards to be identified at SRR.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Electronic Manufacturing Plan shall include the methodology for qualification of the assembly processes, document how the applicable documents will be implemented and provide rationale for any deviations from the applicable documents.
13.2
APPLICABLE DOCUMENTS:

ANSI-ESD-S.20-20: Protection of Electronic Parts, Assemblies and Equipment (Excluding Electrically Initiated Explosive Devices)
IPC-0040, Performance Class 3: Optoelectronics Assembly and Packaging Technology
IPC-6011, Performance Class 3: Generic Performance Specification For Printed Wiring Boards
IPC-7095: Design and Assembly Process Implementation for BGAs
IPC-A-600, Performance Class 3: Acceptability of Printed Boards
IPC-A-610, Performance Class 3: Acceptability of Electronic Assemblies
IPC/EIA J-STD-001: Performance Class 3 with Space Addendum (Requirements for Soldered Electrical and Electronic Assemblies
IPC/WHMA-A-620, Performance Class 3: Requirements and Acceptance for Cable and Wire Harness Assemblies
13.3
CONTENTS:

The plan shall include the following as a minimum:
Scope
Introduction
Process Qualification Requirements

-Such as Ball Grid Array

Critical Process’s

-Processes

-Methods

-Procedures

-Tooling

-Skills
Printed Wiring Board 

-Design Requirements

-Acceptance Test Requirements

-Procurement Requirements
Handling Requirements

-ESD Procedures, etc.
Printed Wiring Board Assembly Inspection

-General Workmanship Inspection

-Additional Workmanship Inspection (such as X-ray) as required

-Functional Test

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Contamination Control Plan (CCP)
60. DESCRIPTION/USE:
The contamination control plan defines implementation measures to control contamination of flight hardware and fluid systems during manufacturing, assembly, test, transportation, launch site processing, and post-flight refurbishment.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.1. 
Related DRD(s): CEV-O-003
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The contamination control plan shall include: 

a.
a FOD control plan to prevent damage to flight hardware and injury to the flight crew by foreign object debris (FOD) during manufacture, assembly, test, transportation, launch site processing, operation, repair, modification, refurbishment and maintenance. The FOD prevention program shall conform to NAS 412, Foreign Object Damage/ Foreign Object Debris (FOD) Prevention, as specified by JSC 49774A.

b.
Definition of cleanliness level acceptance limits and verification methods for fluid systems, and for general CEV hardware  internal and external surfaces.   The plan shall also contain a list identifying all system fluids, together with the fluid specifications (for procurement or custom mixing) and the required cleanliness levels for the fluid system.

13.2
APPLICABLE DOCUMENTS:

JSC 49774A: Standard Manned Spacecraft Requirements for Materials and Processes
NAS 412: Foreign Object Damage/ Foreign Object Debris (FOD) Prevention
13.3
CONTENTS:

The FOD control plan shall address the following elements: 

a.
Identification of probable FOD sources 
b.
Early design considerations for FOD prevention, resistance to damage, foreign object entrapment, etc. 
c.
Manufacturing planning for minimizing FOD generation and cleaning up whatever FOD is generated
d.
FOD control methods
e.
FOD Awareness and Prevention Training.
f.
Metrics - Measuring techniques for analysis, trending, and feedback. 
g.
Incident investigation/reporting, 'lessons learned.' 
h.
Awareness/Employee Feedback.


The document shall define cleanliness level acceptance limits and verification methods for fluid systems, and for general CEV hardware  internal and external surfaces.   The document shall also include a list identifying all system fluids, together with the fluid specifications (for procurement or custom mixing) and the required cleanliness levels for the fluid system.




13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Materials Identification and Usage List (MIUL)
61. DESCRIPTION/USE:
The MIUL is an electronic searchable parts list or separate electronic searchable materials identification and usage list. The MIUL identifies 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Materials and processes usage shall be documented in an electronic searchable parts list or separate electronic searchable Materials Identification and Usage List (MIUL).   The procedures and formats for documentation of materials and processes usage will depend upon specific hardware but shall cover the final design. The system used shall be an integral part of the engineering configuration control/release system.  A copy of the stored data shall be provided to NASA in a form compatible with the Materials and Processes Technical Information System (MAPTIS).
13.2
APPLICABLE DOCUMENTS:

JSC 49774A: Standard Manned Spacecraft Requirements for Materials and Processes
13.3
CONTENTS:

The parts list or MIUL shall identify the following applicable information:

- Detail drawing and dash number
- Next assembly and dash number
- Change letter designation
- Drawing source (contractor or vendor)
- Material form
- Material manufacturer
- Material manufacturer's designation
- Material specification
- Process specification
- Environment
- Weight
- Material code
- Standard/commercial part number
- Contractor
- System
- Subsystem
- Maximum temperature
- Minimum temperature
- Fluid type
- Surface Area
- Associate contractor number
- Project
- Document title
- Criticality
- Line number
- Overall evaluation
- Overall Configuration test
- Maximum pressure
- Minimum pressure
- Test MUA Document
- Cure codes

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  However, Contractor format for electronic submittal of MIUL data shall be compatible with the NASA Materials and Processes Technical Information System (MAPTIS) database.  MIUL data shall be delivered to ICE in accordance with Appendix 2.  
13.5
MAINTENANCE: Contractor updates to the MIUL shall be submitted to NASA for approval.  Complete re-issue of the document is not required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
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6.
TITLE:
Nondestructive Evaluation Plan
62. DESCRIPTION/USE:
This plan shall identify all Nondestructive Evaluation (NDE) and nondestructive testing procedures and specifications employed in the inspection of materials.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  AIA/NAS410: Certification and Qualification of Nondestructive Test Personnel
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.1. 
Referenced from SOW Paragraph(s): 3.4
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The NDE Plan shall describe the process for establishment, implementation, execution and control of NDE. The plan shall meet the intent of MIL-HDBK-6870, Inspection Program Requirements, Nondestructive for Aircraft and Missile Materials and Parts and MSFC-STD-1249, Standard NDE Guidelines and Requirements for Fracture Control Programs, as specified by JSC 49774A. 
13.2
APPLICABLE DOCUMENTS:

JSC 49774A: Standard Manned Spacecraft Requirements for Materials and Processes
MIL-HDBK-6870A: Inspection Program Requirements for Aircraft and Missile Materials and Parts
MSFC-STD-1249: Standard NDE guidelines and requirements for fracture control programs
13.3
CONTENTS:


The plan shall define NDT planning and requirements to include the following:


Hardware Design -- The NDE plan shall define the system to assure all designs are reviewed to establish appropriate NDE inspection requirements and acceptance criteria and that final hardware design approval signifies agreement that the part is producible and inspectable or is subject to process controls.


Manufacturing Planning -- The NDE plan shall identify the process used to ensure that NDE inspection requirements are properly defined and are sequenced in the specific manufacturing process to optimizing inspection reliability and early flaw detection before unnecessary processing costs are incurred and/or processes are performed that may significantly reduce flaw detection capability.


Personnel Training  -- The NDE plan shall identify formal training and certification requirements for flaw detection NDT Inspection


NDE Reliability Requirements for Fracture Critical Parts -- Demonstration of reliability is required when the inspection method differs from standard industry and government practices described in the MIL-HDBK-5870 or MSFC-STD-1249.  Application of NDE methods for detection of cracks or crack like flaws smaller than those defined in MSFC-STD-1249 shall require a reliability demonstration.  Such NDE methods are referred to as 'Special NDE'.


NDE Reporting – The NDE plan shall describe the NDE reporting system, including the means of coordinating design requirements such as critical crack size and NDT capabilities; means of implementing NDT specifications and procedures, including personnel and facilities certification; and the means of coordinating NDT procedures and specifications with NASA.



13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-020
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005



5. 
PAGE:
1

6.
TITLE:
Materials and Processes Selection, Implementation, and Control Plan
63. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.1. 
Referenced from SOW Paragraph(s): 3.4
Related DRD(s): CEV-S-001
13.
DATA PREPARATION INFORMATION: 

13.1
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.
13.2
APPLICABLE DOCUMENTS:

JSC 49774A: Standard Manned Spacecraft Requirements for Materials and Processes
13.3
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.
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. 
 d. Usage Evaluation – The comparison of the contractor’s materials selection rationale to the requirements as specified in JSC-49774.
 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. 
 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 (TBD).
 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. 
 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(TBD).
 o. Review Procedures - Assessment and status of materials and processes to permit evaluation of a given design or configuration at hardware milestone reviews.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
Spectrum Management Documents and Radio Frequency/Optical ICDs
64. DESCRIPTION/USE:
Spectrum Management documents are required to request frequency authorization for each communication link in accordance with NPD 2570.5C NASA RF Spectrum Management and NTIA Manual of Regulations & Procedures for Federal Radio Frequency Management (May 2003 Edition, May 2004 Revisions) Chapter 10.   NASA will use these documents to request frequency authorization for all RF/optical devices. 

RF/Optical Interface Control documents define the end to end communications interfaces.  NASA will use these ICDs to ensure that all interfaces are compatible and interoperable with other Constellation elements and communications infrastructure.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

These documents shall be consistent with the Constellation Program’s integrated plans.
The following document(s) may be used as reference:
•  SSP 42018: Space Station to Ground through TDRSS RF ICD
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.2. 
Referenced from SOW Paragraph(s): 4.2.1.3
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Spectrum Management documents are required for all RF/Optical devices in the Crew Exploration Vehicle.  
RF/Optical ICDs shall be developed for all communications links (Space to Space and Space to Ground) in accordance with the Constellation IRD and the following documents as applicable:
DSN 810-5 Deep Space Mission Systems Telecommunications Link Interface Design Handbook
450-SNUG Space Network Users’ Guide
453-GNUG Ground Network Users’ Guide
ICD-GPS-200 Navstar GPS Space Segment/Navigation User Interfaces

13.2
APPLICABLE DOCUMENTS:

450-SNUG: Space Network Users' Guide
453-GNUG: Ground Network Users' Guide
DSN 810-5: Deep Space Mission Systems Telecommunications Link Interface Design Handbook
ICD-GPS-200: Navstar GPS Space Segment/Navigation User Interfaces
NPD 2570.5C: NASA RF Spectrum Management 
NTIA Manual: NTIA Manual of Regulations & Procedures for Federal Radio Frequency Management (May 2003 Edition, May 2004 Revisions) Chapter 10
13.3
CONTENTS:

The Spectrum Management Report shall include:
Forms NTIA-33 - Transmitter Equipment Characteristics, NTIA-34 -Receiver Equipment Characteristics, & NTIA-35 -Antenna Equipment Characteristics shall be completed by the contractor for each RF system for operational vehicle.  Stage 1 Forms shall be delivered at SRR.  Stage 2 Forms shall be delivered at PDR.
RF link compatibility analyses – Documents the RF compatibility between CEV communication links and between CEV communication links and other interfacing elements. 
Power Flux Density analysis – Analysis that shows that all modes of operation meet Interdepartmental Radio Advisory Committee flux density requirements for RF radiation impinging on the Earth.

The RF/Opticals ICD shall start at Layer 2 (Data Link Layer) for transmission end and end at Layer 2 (Data Link Layer) on receiving end.  SSP 42018, Space Station to Ground through TDRSS RF ICD is an example of an RF ICD.  

This document details the characteristics of the RF communication channel between the CEV, ground stations, Space Network and other Constellation elements including:
- Frequencies of operation
- Modulation & Channel Coding
- Transmitter powers, receiver noise temperatures and antenna performance
- Data link layer consisting of framing and link establishment / negotiation protocols including the CCSDS Proximity-1 and IEEE 802.11 standards
- Nominal and contingency EVA communications support
The initial delivery of the RF/Optical ICDs will be at SDR.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
CEV Electromagnetic Compatibility Control and Verification Document
65. DESCRIPTION/USE:
To define the plans, processes, procedures and test data the CEV System Contractor will use to ensure that the design, construction, and verification of CEV System will result in the delivery of a System which satisfies the contractual Electromagnetic Compatibility requirements.  This DRD will be implemented by the Contractor to reduce and control the probability of hardware malfunctioning as a result of electromagnetic energy which is produced by the CEV System, the natural or manmade environments, or the anticipated space environment.  This DRD will be used to provide information about the Contractor’s efforts to ensure the CEV System will be electromagnetically compatible.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  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
•  ML0303-0014: Electrical Wire Harnesses and Coaxial Cables, Installation Requirements for Electromagnetic Compatibility
•  NASA-STD-4003: Electrical Bonding for NASA Launch Vehicles, Spacecraft, and Flight Equipment
•  NSTS 08060: Space Shuttle System Pyrotechnic Specification
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Electromagnetic Compatibility Control and Verification Document includes all of the planning and effort necessary to for the Contractor to control the generation and absorption of electromagnetic energy in every part of the CEV for the complete life cycle of its components. The Contractor is expected to use this DRD as a management document to the meet the overall EMC requirement to be electromagnetically compatible.  It includes all the data the contractor will use to verify (prove) his hardware meets the overall EMC requirement.
13.2
APPLICABLE DOCUMENTS:

JSC 62881: Flight Vehicle Lightning Protection, Test and Analysis Requirements
MIL-STD-461E: Requirements for the Control of Electromagnetic Interference (EMI) Characteristics of Subsystems and Equipment
13.3
CONTENTS:

The CEV Electromagnetic Compatibility Control and Verification Document shall consist of 6 volumes:


VOLUME 1:
The Electromagnetic Environmental Effects Control Plan


 SCOPE:
The Electromagnetic Environmental Effects Control Plan defines the approach for implementation of an electromagnetic compatibility (EMC) control program.  It describes the Contractor control program organization and responsibilities. It also includes interpretation of EMC requirements and a description of additional EMC requirements levied by the Contractor on subsystems and equipment to meet CEV System EMC requirements. Additionally, this section addresses specific design measures to meet EMC requirements as well as addressing EMC design, test, and analysis requirements.


CONTENTS:
The Electromagnetic Environmental Effects Control Plan shall document the Contractor’s approach for implementation of an EMC control program for the CEV System.  The detailed plan shall include and/or address:


a.
Internal organization and responsibility

b.
System compatibility

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, transients, and ripple

j.
Power frequency leakage current

k.
Bonding

l.
Grounding and Isolation

m.
Static electricity, both ESD and vehicle charging

n.
Personnel hazards

o.
Pyrotechnics and bridge wire actuated devices (BWAD's)

p.
Spacecraft charging controls

q.
EMC analysis methods and techniques

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 CEV System 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).


VOLUME 2:
Cable/Wire Design & Control Requirements Section for Electromagnetic Compatibility (EMC)


SCOPE:
The Cable/Wire Design and Control Requirements Section 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 CEV System. These requirements minimize the effects of electric and magnetic field coupling between the wiring and circuits associated with the wiring.


CONTENTS:
The Cable/Wire Design and Control Requirements Section for Electromagnetic Compatibility (EMC)  section 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.   An installation specification that complies with either ML0303-0014, or a NASA-


accepted alternative that will achieve quality consistent with ML0303-0014, Electrical 


Wire Harnesses and Coaxial Cables, Installation Requirements for Electromagnetic 


Compatibility.

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.


VOLUME 3:
Electromagnetic and Environmental Effects Design Analysis Report


SCOPE:
The Electromagnetic and Environmental 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.


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 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


VOLUME 4:
Requirements for the Control of Electromagnetic Interference (EMI) Characteristics of Subsystems and Equipment 



Intended for Use by the CEV Project


SCOPE:
This section 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 CEV Project. Such equipment and subsystems may be used independently or as an integral part of other subsystems or systems. This section 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.


CONTENTS:
MIL-STD-461E shall be tailored to 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 CEV Project. As a minimum the following sections of MIL-STD-461E shall be addressed:


a.
Scope

b.
Applicable Documents

c.
Definitions

d.
General Requirements

e.
Detailed Requirements


VOLUME 5:
Electrostatic Discharge (ESD) Control Plan


SCOPE:
The Electrostatic Discharge Control Plan defines the tasks, activities and procedures necessary to protect CEV Project ESD sensitive items at or above the ESD sensitivity levels defined for the CEV Project. The Plan outlines strategies for meeting administrative and technical requirements, and shall 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 shall address training, compliance verification, facility grounding & bonding, personnel grounding, protected areas, packaging, marking, and handling.


CONTENTS:
The Electrostatic Discharge Control Plan establishes 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


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


8.
Implications for other system elements 

The CEV 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.


VOLUME 6:  CEV Project Lightning Protection Plan (LPP)


SCOPE:
The CEV Project Lightning Protection Plan (LPP) is applicable to the CEV spacecraft, its subsystems and components.



CONTENTS:
The CEV Project Lightning Protection Plan (LPP) shall be prepared in accordance with JSC 62881, Flight Vehicle Lightning Protection, Test and Analysis Requirements, and shall contain the lightning protection survey report with the following elements:


a.
Management Control

b.
Lightning zone identification

c.
Vehicle lightning environment

d.
Lightning criticality

e.
Hazards assessment

f.
Direct effects protection

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


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: A revision log must be included in the DRD.  The electronic DRD shall contain an appendix which contains a history copy of the “old” wording of all sections which have changed in technical content (wording) after the first official submittal.  The ability to reconstruct and review changes throughout the life cycle is very desirable.  Contractor-proposed changes to document shall be submitted to NASA for approval.
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6.
TITLE:
Electrical, Electronic, and Electromechanical Parts Management and Implementation Plan
66. DESCRIPTION/USE:
To define and document the contractor's requirements, system and implementation plan for controlling the selection, acquisition, traceability, testing, handling, packaging, storage and application of Electrical, Electronic and Electromechanical (EEE) Parts for flight and critical ground support equipment.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  NPD 8730.2: NASA Parts Policy
•  SSP 30312: Electrical, Electronic and Electromechanical (EEE) Parts Management and Implementation Plan for Space Station Program
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.3. 
Referenced from SOW Paragraph(s): 3.4
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The EEE parts control plan defines contractor’s approach to accomplishing the electrical, electronic, and electromechanical parts control requirements and tasks.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The contractor’s EEE Parts Management and Implementation Plan shall include the following: 

1. Parts Selection: The Parts Management and Implementation Plan shall describe a concurrent engineering process, integrated with hardware design, in which parts are selected for use on the basis of suitability for the intended application. The plan shall identify parts that are considered standard and how other (nonstandard) parts will be evaluated, approved as flight and controlled. 

2. Controlling specifications: Parts shall be controlled by specifications which delineate as a minimum:

a. Complete identification of the part.

b. Physical, environmental, and performance specifications.

c. Reliability requirements, including inspections and tests for qualification, acceptance, and lot sampling.

d. Special handling, packaging, and storage requirements.

e. Documentation, data retention, and submittal requirements.


3. Part Qualification:

a. Parts shall be qualified to the requirements of the controlling specification. Part qualification shall demonstrate that the part meets its ratings, and that the manufacturer is using materials, processes, design, and quality controls that will produce a consistent, reliable, high quality device that is deemed suitable for the intended application.

b. Where adequate qualification data are not available, the plan shall describe the process of qualification testing to demonstrate that the part meets its ratings.

4. Design Configuration Acceptability and Control: The plan shall address how the selected parts for a design are reviewed for application and environment suitability, how the parts quality and reliability will meet the operational performance requirements, and if the parts are being used within the specific device ratings.  Key elements are as-designed-parts lists, application stress analyses (including radiation effects), and nonstandard parts acceptability assessments.

5. Parts Procurement: The plan shall address the contractor's source inspections, receiving inspection (including destructive physical analysis), and stocking and handling procedures prior to and during assembly. These procedures shall address how the contractor will avoid the procurement and any subsequent installation of parts or 'lots' of parts subject to conditions identified in GIDEP and NASA ALERT's. This section of the plan shall ensure that the selection and use of the parts will not have an 'obsolescence' issue to the greatest extent possible.

6. Radiation Effects: The Parts Management and Implementation Plan shall include the following requirements:

a. It shall be shown by test or analysis that Single Event Upset (SEU) and/or total dose radiation effects will not cause Electrical, Electronic, or Electromechanical (EEE) parts to fail or malfunction in such a manner as to cause a safety hazard or loss of a mission.

b. EEE parts that are used to control a hazard, or subsystems that control a hazard, shall be immune to the SEU and total dose radiation environment to which they will be exposed. 

c. Parts shall be re-qualified in the event of manufacturer process changes, or when a new lot of qualified parts is procured and it cannot be documented that the parts manufacturer has not changed the materials, processes, equipment, or facility used to manufacture the part.

d. The plan shall address how the contractor will maintain the documentation to support the 'qualified status' of parts and the respective suppliers.

7. Commercial Off-The-Shelf (COTS) hardware: The plan shall address the use of COTS hardware for which insufficient parts information is available. In these cases, parts used in COTS hardware may be qualified by environmental and accelerated life testing of a complete COTS assembly.

8. Documentation: The plan shall define the contractor’s electronic (preferred) or paper documentation system, data supporting milestone and design reviews, and NASA’s access to the parts electronic data base and files.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
CEV Natural Environment Data Book
67. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
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.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.9.4. 
Referenced from SOW Paragraph(s): 4.1.4.4, 4.1.4.5
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Natural Environment Data Book shall provide definition of the space environment to be expected during the service lifetime of the CEV from acceptance through disposal.  This document shall also provide space environment requirements that are derived from the definition.
13.2
APPLICABLE DOCUMENTS:

TBD - 002: Constellation Systems Natural Environment Definition for Design
13.3
CONTENTS:

The Natural Environment Data Book shall catalog the natural environments data to be used in the CEV System, subsystem and subtier specifications.  This information shall be derived by analysis from the Constellation Systems Natural Environment Definition for Design document, coupled with mission, DRM, design and architecture specific information.  These analyses shall be included in the document either directly or by accessible, version-controlled reference.  The scope of environments covered is defined by the Constellation Systems Natural Environment Definition for Design.  This document shall be applicable in the CEV System, subsystem and lower tier specifications and is used in verification of natural environment requirements. The document defines the relationship between the general environment definition in Constellation Systems Natural Environment Definition for Design and the specific, detailed, architecture dependent environment parameters utilized in CEV System,subsystem, and lower specifications.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Crew Survival Plan and Assessment Reports 
68. DESCRIPTION/USE:
The Crew Survival Plan and Assessment Reports provides an important focus on Crew Survival in the CEV Project.  It enables the government to gain important understanding of benefits and impacts related to the incorporation of Crew Survival capabilities into the Contractor’s design of the CEV.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.1.10. 
Related DRD(s): CEV-S-002, CEV-S-005, CEV-S-006, CEV-S-007, CEV-S-008
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The document consists of two major parts. The first part contains upfront plans germane to the Contractor’s strategies and approaches necessary to ensure that proper schedule, resources, considerations, and oversights are given to the analyses, integration, and design of Crew Survival capabilities. The second part contains description of the collective Crew Survival solutions and how the various aspects combine and work together in an organized descriptive package, illustrative of the inherent interactions and complexity.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:


The Crew Survival Plan and Assessment Reports shall include, as applicable to Crew Survival, the following:


Part I – Crew Survival Plan: The Plan shall define the Contractor’s strategies and approaches that are specifically formulated to address how to achieve maximum Crew Survival design capabilities. 


Part II – Assessment Reports:
a.
Description of all identified catastrophic failure scenarios, and the corresponding Crew Survival solutions across all mission phases including identification and documentation of the results of trade studies and analyses performed to understand and derive the failure scenarios and their solutions.  The solutions shall also contain associated concept of operation including, as a minimum, identification of support capabilities or facilities needed and actions taken by flight or ground crews in the event crew survival operations must be conducted.
b.
Delineation of external and internal interfaces.
c.
Results of performance analysis for each Crew Survival scenario.
d.
Description of environments that Crew Survival solutions are designed to operate in including both natural and induced environments.
e.
Any necessary engineering data or subsystem descriptions to assist in the derivation and explanation of the failure scenarios and their solutions.
f.
Description of Crew Survival risks and associated mitigation activities.
g.
A Feasibility Assessment for each solution.
h.
A Practicality Assessment of Design Implementation for each solution.






13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-026
3.
DATA TYPE:
2
4.
DATE REVISED:
11/23/2004



5. 
PAGE:
1

6.
TITLE:
CEV/Constellation Integrated Performance Analyses Document 
69. DESCRIPTION/USE:
This deliverable provides a summary of the findings for each Constellation Integration analysis cycle and giving key data backing up those findings. It is used to archive the rationale for decisions made in the program and for management briefings. To verify the integrated system performance of the CEV spacecraft in conjunction with the other Constellation systems through analysis of the spacecraft subsystems in the relevant design environments.   
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.2.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV/Constellation Integrated Performance Analyses will aggregate all assessments/analysis performed during each analysis cycle.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The CEV/Constellation Integration Analyses Document shall document the results of the following typical integration review assessments:
•
Design Feasibility and Effectiveness – Document Integrated Performance, Interface and Interoperability, resource management, design and decision rationale
•
Design Compliance Assessment to document assessment results for the integrated design’s capability to meet the ESMD requirements (i.e. Level 1 & 2) – Strategy-to-Task-to-Technology review
•
Operability Assessment to document assessment results of vehicle and mission/ground support facilities can be operated as intended to prepare and execute the missions for each spiral
•
Supportability Assessment to document assessment results that evaluated on-orbit and ground support capabilities including maintenance and repair, logistics support, stowage, EVA/Robotics support, special equipment and tools, sparing, special transportation, and technical data and documentation
•
Human Rating & Crew Survival Assessment to document assessment results of the progress to implement the Human Rating Plan and traceability for compliance to the human rating requirements to the design features and verification plans for human rating the system.  Includes the integrated assessment results for crew survival
•
Utilization/Science Assessment to document assessment results of the review of the science needs per mission/spiral and the resource support needs (including crew time)
•
Integrated Risk Assessment to document assessment results of progress towards mitigating multi-element risks and ensure implementation plans in-place.  Documents results of a systematic assessment of all requirements to ensure all risks have been identified and managed.
•
Safety, Reliability, & Mission Assurance Assessment to document assessment results of integrated vehicle failure modes and effects, critical items and hazards, reliability and maintainability, and integrated vehicle/system health including fault detection, isolation, and recovery capabilities.
•
Launch Processing Assessment to document assessment results of readiness of the launch sites to process and launch each element
•
Design Fidelity – to document assessment results of the design maturity and data available with respect to expected/planned maturity to successfully accomplish each spiral’s first launch and subsequent launches.  The design fidelity assessment will analyze the product availability from each developer and report metrics on the planned versus actual for the availability and maturity.
•
Verification Assessment to document assessment results that the design complies with specifications and provides an assessment of the verification plans/requirements, integration and verification implementation plans, and current verification status

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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PROGRAM:
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2.
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6.
TITLE:
CEV Specification and Drawing Trees
70. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.2.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Specification and Drawing Trees depict the hardware and software configuration items in top down, or generation breakdown form.
13.2
APPLICABLE DOCUMENTS:

13.3
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.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
System Requirements Documents
71. DESCRIPTION/USE:
The System Requirements Documents DRD documents the allocation of the CEV System requirements to the Spacecraft, Ground Support Equipment, Facilities, and Training Systems SRDs.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

This hierarchy of specifications will be the parent documents for detail design of the CEV System, modules (if required),subsystems, and lower level specifications.  CEV Configuration items will be determined during CEV Project Phases and will be documented in the Contractor’s Configuration Management Plan.
The Contractor may use MIL-STD-961E,  or MIL-STD-490A as a guide for determining the types of specifications to be used on the CEV Project.  The format chosen shall be common across all requirements documents produced in accordance with DRD CEV-T-035, DRD CEV-T-034, DRD CEV-T-037, and DRD CEV-T-028 and shall continue throughout the CEV System life cycle.
Note: While NASA is asking for an initial drop of the Spacecraft, Ground Support Equipment, Facilities, and Training Systems SRDs at SRR, NASA understands that these documents will be written against a technical baseline established at, or soon after, contract award.  Therefore, these documents will not be RID-able at SRR, however, comments will be allowed. 
The following document(s) may be used as reference:
•  EIA 632: Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System
•  ESMD-RQ-0010: Exploration System of Systems Technical Requirements Document
•  ESMD-RQ-0011: Exploration Crew Transportation System Requirements Document (Spiral 1)
•  ESMD-RQ-0012: Exploration Crew Transportation System Requirements Document (Spiral 2)
•  ESMD-RQ-0013: Exploration Crew Transportation System Level 1 Requirements Document (Spiral 3)
•  ESMD-RQ-0019: Crew Exploration Vehicle System Concept of Operations
•  ESMD-RQ-0023: Exploration System of Systems Concept of Operations
•  IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
•  MIL-STD 490-A: Specification Practices
•  MIL-STD-961E: Defense and Program-Unique Specifications Format And Content
•  MPG 7120.1B: Program and Project Planning (October 3, 2000)
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.2.2. 
Referenced from SOW Paragraph(s): 4.1.1, 4.2.1.1, 4.3, 6.1
Related DRD(s): CEV-O-005, CEV-T-034, CEV-T-035, CEV-T-037
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The System Requirements Documents DRD establishes the format and contents of the Spacecraft Systems Requirements Document (SRD), the Ground Support Equipment SRD, the Facilities SRD, and the Training Systems SRD.

13.2
APPLICABLE DOCUMENTS:

IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
13.3
CONTENTS:

The System requirements shall allocate the CEV System functional, performance and operational requirements and constraints to define the design and architecture of the total System, including software between the Spacecraft and Ground Systems.  Four (4) documents shall be produced comprising the next level of decomposition from the CEV System level requirements.  The requirements shall be allocated between Spacecraft, Ground Support Equipment, Facilities, and Training Systems.

Each document shall contain a section titled 'Verification'.  For each requirement in the documents, there shall be a corresponding verification requirement.  The document shall contain, in addition to the verification requirements, a verification traceability matrix that establishes the relationship between each System requirement and its verification requirements, and contains the methods that will be used to accomplish the indicated verification actions.  


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1. 
The contractor shall also include this data in a requirements management tool for easy data entry.
Note: SBA is currently reviewing tools for selection for the requirements database and the required requirements tool may change.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:
Architecture Design Document (ADD)
72. DESCRIPTION/USE:
To describe the functional design of CEV and its operational and support environments.  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.  To describe the organization of a CEV as composed of hardware configuration items (HWCI's), computer software configuration items (CSCI'S), CSCI groupings, and manual operations.


8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
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 Architecture Design Document provides the functional decomposition of the system and the rationale corresponding to the traceability of system requirements to their lowest level. 
The following document(s) may be used as reference:
•  EIA 632: Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System
•  IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
•  MPG 7120.1B: Program and Project Planning (October 3, 2000)
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.2.2. 
Referenced from SOW Paragraph(s): 2.1.4, 4.2
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

In the early development phase, through completion of preliminary design work, the systems engineering 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 systems engineering activity emphasis switches to identification of requirements for the acceptance of the physical product elements by Exploration and logistics requirements.

The Architecture Design Document provides the functional design and associated design rationale for the system's requirements that shall ensure proper testability and performance over the entire range of operations.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Architecture 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. Architecture 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.
c. Systemwide design decisions.  This section shall be divided into paragraphs as needed to present systemwide 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. Requirements Analysis.  This section shall address the associated requirements based analysis and focuses on the activities of requirements analysis, functional analysis, requirements allocation, and design constraints analysis. The requirements analysis process shall 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:

1. Mission & Operational Analysis.

2. Functional Analysis and Allocation.


(a) Functional Flow Block Diagrams.


(b) Requirements Allocation Sheets.


(c) Mission Timeline.

3. Requirements Analysis.


(a) Performance Requirements Analysis.


(b) Performance Requirements Allocation.


(c) Performance Attributes.


(d) Specialty Engineering Requirements Analysis (Maintainability, Reliability, Human factors and Safety, Producibility, Affordability, Supportability, etc.).

4. Constraints Analysis.


(a) Physical (fit, form, durability, etc.).


(b) Environmental. 


(c) Interfaces (physical & functional).


(d) Operational and logistics. 


(e) Design.


(f) Cost.


(g) Schedule.


(h) Technology.

5. 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.

e. 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 shall 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 systemwide 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 with associated margin 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.


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 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 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 ADD (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.).



(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.).
f. Requirements traceability.  This paragraph shall contain (if information is contained in Requirements Traceability Matrix, or elsewhere, it may be referenced):

1. Traceability from each system component identified in this Architecture Definition Document 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.

3. Traceability from design decision data to the requirements to support validation of the requirements

g. 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.

h. 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 referenced 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.).


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  Requirements traceability (including decision support and requirements validation data) must be maintained within the requirements database.  Models and simulations to be provided in SBA compliant formats and standards (e.g. NExIOM).
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-030
3.
DATA TYPE:
3
4.
DATE REVISED:
2/17/2005



5. 
PAGE:
1

6.
TITLE:
System Performance Analysis Report
73. DESCRIPTION/USE:
This deliverable provides a summary of the findings for each analysis cycle, showing progress along the trade tree and giving key data backing up those findings. It is used to archive the rationale for decisions made in the program and for management briefings. To verify the integrated system performance of the CEV spacecraft through analysis of the spacecraft subsystems in the relevant design environments.   

8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.2.2. 
Referenced from SOW Paragraph(s): 4.1.2
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The System Performance Analysis report will serve as an integration and analysis tool for determining that the CEV System will meet its performance requirements.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The System Performance Analysis report shall provide the detailed analysis of the integrated performance for all mission phases of the CEV Spacecraft in the relevant design environments. The Integrated System Performance Analysis report shall document results from integrating multiple analysis conducted during a given analysis cycle and document the resulting key findings, recommendations for modifications to the integrated analysis plan (including down-select recommendations with rationale).  The Integrated System Performance Analysis report shall document in summary fashion the trades conducted, ground rules and assumptions used, down selection criteria/rationale, figures of merit (FOMs), the requirements validated, recommended requirements changes with associated rationale,  and interface and interoperability issues and recommendations.

Each report shall include sections for Executive Summary, Analysis Cycle Objectives, Analysis Cycle Reqts and Constraints, Summary Results and Key Findings/Recommendations. Integrated performance analysis will include the following products:
   (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 including rendezvous, proximity operations, and mating.
   (h) Thermal analysis for safing upon landing.
   (i) Delta-v budget for CEV
   (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) CEV performance assessment when subjected to environments.
   (p) Thermal Protection System integrity.
   (q) Human factors assessment for all CEV crew operations including crew time estimation and habitability assessments.
   (r) Crew escape system performance.
   (s) CEV computer resource estimation.
   (t) Internal volume allocation of the CEV cabin.
   (u) Consumable analysis including CEV spacecraft systems, food and drinking water. 
   (v) Flammability, toxic off gassing and materials compatibility analysis.
   (w) Spacecraft margins as required by the CEV margin management plan.

Each report shall also document validation rationale for each CEV System level requirement validated 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  Requirements traceability (including decision support and requirements validation data) must be maintained within the requirements database.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-031
3.
DATA TYPE:
1
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Requirements Traceability Report
74. DESCRIPTION/USE:
To provide the traceability and visibility that program/project requirements have been completely flowed down to lower level documents.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  EIA 632: Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System
•  IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
•  MPG 7120.1B: Program and Project Planning (October 3, 2000)
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.2.2. 
Referenced from SOW Paragraph(s): 4.2
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Requirements Traceability Report provides the flow down of requirements starting with the CEV System Requirements down through subsequent levels as determined by the Specification Tree.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Requirements Traceability Report shall identify and trace all project and CEV Project requirements from the CEV System Requirements to Subsystem and lower level requirements as documented in the Specification Tree. Traceability must be established for all requirements sources.  The report shall state the paragraph numbers and requirements to be met at each level. Higher-level requirements that are not flowed down and lower level requirements that do not trace to a higher-level requirement shall be identified.

The Requirements Traceability Report shall also document the trace from the design features to the requirements they satisfy.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1. 
The contractor shall also include this data in a requirements management tool for easy data entry.
Note: SBA is currently reviewing tools for selection for the requirements database and the required requirements tool may change.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-032
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
CEV CAD Models
75. DESCRIPTION/USE:
CEV CAD models will include all solid models, surface models and associated construction references, such as coordinate systems and datum planes, used by the contractor in the design and layout of the CEV system and subsystems.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document applies to all flight and ground systems.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

Detailed solid models shall be provided for the design and layout of the CEV System, modules and subsystems including all components, subassemblies and assemblies. The detailed solid models shall include the coordinate systems(s), datum planes, surfaces, axes and points used for model construction and reference purposes. In addition, simplified representations of components, subassemblies and assemblies shall be provided with the detailed solid models, when available. The model delivery shall also include any piping models and electrical wiring models developed in the CAD environment.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  The preferred format for mechanical CAD data will be Pro Engineer.  The Contractor may request an alternative format.  
13.5
MAINTENANCE: All CAD models shall be maintained to reflect the spacecraft and ground systems as-built configuration.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-033
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
CEV Drawings
76. DESCRIPTION/USE:
Released manufacturing, assembly, installation and layout drawings and schematics of the CEV System, modules and subsystems including all components, subassemblies and assemblies.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document applies to all flight and ground systems.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

All released manufacturing, assembly, installation and layout drawings and schematics of the CEV System, modules and subsystems including all components, subassemblies and assemblies to include:
a)
Manufacturing drawings
b)
Assembly drawings
c)
Installation drawings
d)
Layouts
e)
Schematics

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1. .  The preferred format for mechanical CAD data will be Pro Engineer.  The Contractor may request an alternative format.  The Contractor will delviver the native file plus a searchable PDF output for each drawing
13.5
MAINTENANCE: CEV Drawings and schematics shall be maintained to reflect the spacecraft and ground systems as-built configuration.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-034
3.
DATA TYPE:
1
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Component Specification
77. DESCRIPTION/USE:
To document the allocated functional, performance, constraints and design requirements for the CEV System to the component level.

8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

This hierarchy of specifications will be the parent documents for detail design of the CEV System, modules (if required),subsystems, and lower level specifications.  CEV Configuration items will be determined during CEV Project Phases and will be documented in the Contractor’s Configuration Management Plan.
The Contractor may use MIL-STD-961E,  or MIL-STD-490A as a guide for determining the types of specifications to be used on the CEV Project.  The format chosen shall be common across all requirements documents produced in accordance with DRD CEV-T-035, DRD CEV-T-034, DRD CEV-T-037, and DRD CEV-T-028 and shall continue throughout the CEV System life cycle.

The following document(s) may be used as reference:
•  EIA 632: Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System
•  ESMD-RQ-0010: Exploration System of Systems Technical Requirements Document
•  ESMD-RQ-0011: Exploration Crew Transportation System Requirements Document (Spiral 1)
•  ESMD-RQ-0012: Exploration Crew Transportation System Requirements Document (Spiral 2)
•  ESMD-RQ-0013: Exploration Crew Transportation System Level 1 Requirements Document (Spiral 3)
•  ESMD-RQ-0019: Crew Exploration Vehicle System Concept of Operations
•  ESMD-RQ-0023: Exploration System of Systems Concept of Operations
•  IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
•  MIL-STD 490-A: Specification Practices
•  MIL-STD-961E: Defense and Program-Unique Specifications Format And Content
•  MPG 7120.1B: Program and Project Planning (October 3, 2000)
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.1. 
Related DRD(s): CEV-T-028, CEV-T-035, CEV-T-037
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Component Specification establish format and contents of requirement specifications for the decomposition of the CEV subsystem requirements to all levels up to and including the CEV component specification requirements.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The specifications shall contain the decomposition of the requirements from the subsystem level through the lowest level of the decomposition.  For the purposes of this DRD, 'component' will be used to describe each level of the decomposition below the subsystem level as defined by the Contractor.  The decomposition of the subsystem is continued until a procurement or build-to specification has been developed.

Each document shall contain a section titled 'Verification'.  For each requirement in the documents, there shall be a corresponding verification requirement.  The document shall contain, in addition to the verification requirements, a verification traceability matrix that establishes the relationship between each System requirement and its verification requirements, and contains the methods that will be used to accomplish the indicated verification actions.  




13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
The contractor shall also include this data in a requirements management tool for easy data entry.
Note: SBA is currently review tools for selection for the requirements management tool and the required tool may change.

13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-035
3.
DATA TYPE:
1
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
CEV Subsystem Requirements
78. DESCRIPTION/USE:
To document the allocated functional, performance, constraints and design requirements for the CEV System to the subsystem level.

8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

This hierarchy of specifications will be the parent documents for detail design of the CEV System, modules (if required),subsystems, and lower level specifications.  CEV Configuration items will be determined during CEV Project Phases and will be documented in the Contractor’s Configuration Management Plan.
The Contractor may use MIL-STD-961E,  or MIL-STD-490A as a guide for determining the types of specifications to be used on the CEV Project.  The format chosen shall be common across all requirements documents produced in accordance with DRD CEV-T-035, DRD CEV-T-034, DRD CEV-T-037, and DRD CEV-T-028 and shall continue throughout the CEV System life cycle.

The following document(s) may be used as reference:
•  EIA 632: Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System
•  ESMD-RQ-0010: Exploration System of Systems Technical Requirements Document
•  ESMD-RQ-0011: Exploration Crew Transportation System Requirements Document (Spiral 1)
•  ESMD-RQ-0012: Exploration Crew Transportation System Requirements Document (Spiral 2)
•  ESMD-RQ-0013: Exploration Crew Transportation System Level 1 Requirements Document (Spiral 3)
•  ESMD-RQ-0019: Crew Exploration Vehicle System Concept of Operations
•  ESMD-RQ-0023: Exploration System of Systems Concept of Operations
•  IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
•  MIL-STD 490-A: Specification Practices
•  MIL-STD-961E: Defense and Program-Unique Specifications Format And Content
•  MPG 7120.1B: Program and Project Planning (October 3, 2000)
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.1. 
Related DRD(s): CEV-T-028, CEV-T-034, CEV-T-037
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Subsystem Requirements establish format and contents of requirement specifications for CEV Project subsystem requirements.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The specifications shall contain module (if required) and subsystem requirements.    

The subsystem requirements shall decompose the CEV System functional, performance, constraints and design requirements to define the design and architecture of the total System, including software.  

Each document shall contain a section titled 'Verification'.  For each requirement in the documents, there shall be a corresponding verification requirement.  The document shall contain, in addition to the verification requirements, a verification traceability matrix that establishes the relationship between each System requirement and its verification requirements, and contains the methods that will be used to accomplish the indicated verification actions.  
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  The contractor shall also include this data in a requirements management tool for easy data entry.
Note: SBA is currently review tools for selection for the requirements management tool and the required tool may change.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-036
3.
DATA TYPE:
1
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Internal Interface Requirements Document (IRD)
79. DESCRIPTION/USE:
To specify the interface requirements for the System.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.1. 
Related DRD(s): CEV-O-005, CEV-O-009
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Interface Requirements Document (IRD) shall contain the interface requirements between the CEV subsystem and component interfaces within the system.  The corresponding interface verification requirements for the IRDs will be contained in the applicable Interface Control Document (ICD).
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Interface Requirements Document (IRD) shall define all physical, functional and procedural interface requirements to ensure system, 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.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  The contractor shall also include this data in a requirements management tool for easy data entry.
Note: SBA is currently review tools for selection for the requirements management tool and the required tool may change.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-037
3.
DATA TYPE:
1
4.
DATE REVISED:
2/25/2005
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6.
TITLE:
System Module Level Requirements 
80. DESCRIPTION/USE:
To document the allocated functional, performance, constraints and design requirements for the CEV System to the module level.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

This hierarchy of specifications will be the parent documents for detail design of the CEV System, modules (if required),subsystems, and lower level specifications.  CEV Configuration items will be determined during CEV Project Phases and will be documented in the Contractor’s Configuration Management Plan.
The Contractor may use MIL-STD-961E,  or MIL-STD-490A as a guide for determining the types of specifications to be used on the CEV Project.  The format chosen shall be common across all requirements documents produced in accordance with DRD CEV-T-035, DRD CEV-T-034, DRD CEV-T-037, and DRD CEV-T-028 and shall continue throughout the CEV System life cycle.


The following document(s) may be used as reference:
•  EIA 632: Electronics Industries Alliance (EIA) Standard: Processes for Engineering a System
•  ESMD-RQ-0010: Exploration System of Systems Technical Requirements Document
•  ESMD-RQ-0011: Exploration Crew Transportation System Requirements Document (Spiral 1)
•  ESMD-RQ-0012: Exploration Crew Transportation System Requirements Document (Spiral 2)
•  ESMD-RQ-0013: Exploration Crew Transportation System Level 1 Requirements Document (Spiral 3)
•  ESMD-RQ-0019: Crew Exploration Vehicle System Concept of Operations
•  ESMD-RQ-0023: Exploration System of Systems Concept of Operations
•  IEEE Std 1220-1998: Institute of Electrical and Electronics Engineers (IEEE)  Standard for Application and Management of the Systems Engineering Process
•  MIL-STD 490-A: Specification Practices
•  MIL-STD-961E: Defense and Program-Unique Specifications Format And Content
•  MPG 7120.1B: Program and Project Planning (October 3, 2000)
•  NPG 7120.5B: NASA Procedures and Guidelines, 'NASA Program and Project Management Processes and Requirements (November 2002)
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.1. 
Related DRD(s): CEV-T-028, CEV-T-034, CEV-T-035
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV System Module Level Requirements establish format and contents of requirement specifications for CEV Project module requirements, if used.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The System Module Level  requirements establish format and contents of requirement specifications for CEV Project specific Modules.  

The System Module requirements shall decompose the CEV System functional, performance, constraints and design requirements to the Module level (if required).

Each document shall contain a section titled 'Verification'.  For each requirement in the documents, there shall be a corresponding verification requirement.  The document shall contain, in addition to the verification requirements, a verification traceability matrix that establishes the relationship between each System requirement and its verification requirements, and contains the methods that will be used to accomplish the indicated verification actions.  

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  The contractor shall also include this data in a requirements management tool for easy data entry.
Note: SBA is currently review tools for selection for the requirements management tool and the required tool may change.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-038
3.
DATA TYPE:
1
4.
DATE REVISED:
2/17/2005



5. 
PAGE:
1

6.
TITLE:
Interface Control Plan
81. DESCRIPTION/USE:
To establish a clear definition of interfaces and the process to control those interfaces.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  SP-6105: NASA Systems Engineering Handbook (June 1995)
•  SSP 30459: ISS Interface Control Plan
•  SSP 41174: ISS ICWG Operating Procedures
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.2.1. 
Referenced from SOW Paragraph(s): 4.1.2
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Interface Control Plan addresses the definition and control of the external and internal interfaces for the CEV
13.2
APPLICABLE DOCUMENTS:

13.3
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 controls.  The interface control plan shall document consolidation of interfaces as well as operations and maintenance of interfaces.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-039
3.
DATA TYPE:
1
4.
DATE REVISED:
02/17/2005



5. 
PAGE:
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6.
TITLE:
Interface Control Documents
82. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 2.2.1. 
Referenced from SOW Paragraph(s): 4.1.2
Related DRD(s): CEV-O-005, CEV-O-009
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Interface Control Documents (ICD's) identify design definitions for each side of an interface that shall ensure design control and compatibility.
13.2
APPLICABLE DOCUMENTS:

MIL-STD-962D: Department of Defense Standard Practice - Defense Standards Format and Content
13.3
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. 

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.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-040
3.
DATA TYPE:
2/3
4.
DATE REVISED:
2/24/2005
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PAGE:
1

6.
TITLE:
Margins Management Plan
83. 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 shall include resource properties reports for all managed design resources (e.g., volume report, mass properties report, electrical power and energy properties report, thermal properties report, etc.).
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The MMP shall be Data Type 2; reports shall be Data Type 3
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Margins Management Plan is a statement of the contractor’s margin management philosophy.  It furthermore provides the CEV Project with detailed identification of all resource margins and embedded margins necessary to ensure mission success and system robustness.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This DRD consists of two products:  The Margin Management Plan and Margin Management Reports.

The CEV Margins Management Plan shall include:

a.
Identification of resources with margins (e.g., mass, power, bandwidth, thermal control, 

communications, error budgets, etc.).

b.
Identification of resource interdependencies and sensitivities (e.g., additional processing 

capability requires additional heat removal that requires additional power that in-turn 

increases mass).

c.
Identification of interfaces-related 'external' margins (e.g., LSAM, EDS, and ELV).

d.
Development of resource reallocation strategies.

e.
Development of resource allocations.

f.
Development of resource budgets.

g.
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).

h.
Development of monthly resource status review formats and content.

i.
Development of major review resource properties/status reports formats and content.

The Margin Management Reports shall consist of the content identified in (g), (h), and (i) above.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-041
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Aerothermal Environment Design and Data Book
84. DESCRIPTION/USE:
This DRD documents the experimental and computational tools, techniques and processes used in the development, population, and validation of the CEV aerothermal environment database.  The Aerothermal Database provides the ability to compute flowfield induced convective and radiative heat rates to CEV exposed surfaces during ascent, on-orbit, descent, and abort/escape scenarios.  Initial delivery provides the planning roadmap for aerothermal tool development, environment definition, and verification analyses.  Subsequent updates document the aerothermal database through delivery of aerothermal math models, data, and tools used to compute heat rate values to all CEV systems exposed to the external gasdynamic environment. 
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.4.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document shows the results of design, development, and other pertinent studies relating to aerothermal systems.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Aerothermal Environment Design and Data Book provides the traceability of experimental/computational aeroheating environment data over the entire vehicle spacecraft flight envelope including ascent, on-orbit, descent, and abort/escape scenarios.  

The Design and Data Book shall provide descriptions of methodologies used to develop, populate, validate, and utilize the CEV aerothermal database including:
a)
Experimental testing documentation (including results, facilities, test conditions, model descriptions, and instrumentation)
b)
Computational tool documentation describing the application of all CFD codes and engineering tools used for populating the aerothermal database (including code descriptions, key gas dynamic modeling assumptions, CFD best practices followed in grid refinement and result validation)
c)
Electronic files detailing solid model geometries, computational grids, and flowfield solutions used in baselining the database with complete descriptions of file formats and content
d)
Assumptions and extrapolations used to incorporate experimental/computational data into database. 
e)
Database models, equations, data tables, and descriptions required to compute aeroheating results 
f)
Specification of heating uncertainties and basis
g)
Definition of variables, constants, functions, and engineering units
h)
Delivery of test cases and operational procedures.
i)
Documentation of aerothermal verification analyses

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word or Adobe Acrobat PDF for textual and graphics information, MS Excel, NExIOM format, PLOT3D, or ASCII delimited for data.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-042
3.
DATA TYPE:
2
4.
DATE REVISED:
2/17/2005
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6.
TITLE:
Aerodynamic Environment Design and Data Book
85. DESCRIPTION/USE:
This DRD documents the experimental and computational tools, techniques and processes used in the development, population, and validation of the CEV aerodynamic database.  The Aerodynamic Database provides ability to compute local pressures, shear stresses, and flowfield induced forces and moments to CEV exposed surfaces during ascent, on-orbit, descent, and abort/escape scenarios.  Initial delivery provides the planning roadmap for aerodynamic tool development, environment definition, and verification analyses.  Subsequent updates document the aerodynamic database through delivery of math models, data, and tools used to compute CEV aerodynamic force and moment coefficients, aero-load distributions, and control effectiveness for all phases of flight.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.4.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document shows the results of design, development, and other pertinent studies relating to the aerodynamic systems.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Aerodynamic Environment Design and Data Book provides the traceability of experimental/computational aerodynamic environment data over the entire vehicle spacecraft flight envelope including ascent, on-orbit, descent, and abort/escape scenarios.  

The Design and Data Book shall include descriptions of methodologies used to develop, populate, validate, and utilize the CEV aerodynamic database including:
a)
Experimental testing documentation (including results, facilities, test conditions, model descriptions, and instrumentation)
b)
Computational tool documentation describing the application of all CFD codes and engineering tools used for populating the aerodynamic database (including code descriptions, key gasdynamic modeling assumptions, CFD best practices followed in grid refinement and result validation)
c)
Electronic files detailing solid model geometries, computational grids, and flowfield solutions used in baselining the database with complete descriptions of file formats and content
d)
Assumptions and extrapolations used to incorporate experimental/computational data into database.
e)
Database models, equations, data tables, and descriptions required to compute aerodynamic results
f)
Specification of coefficient uncertainties and basis
g)
Definition of coefficients, variables, constants, functions, and engineering units
h)
Delivery of test cases and operational procedures. 
i)
Documentation of aerodynamic verification analyses

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word or Adobe Acrobat PDF for textual and graphics information, MS Excel, NExIOM format, PLOT3D, or ASCII delimited for data.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-043
3.
DATA TYPE:
2
4.
DATE REVISED:
2/17/2005
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6.
TITLE:
CEV Instrumentation Plan
86. DESCRIPTION/USE:
This DRD develops and records the plans and processes for all instrumentation activities. 

8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.4.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The instrumentation plan provides insight into, and a tool for monitoring, the processes to be followed for CEV spacecraft instrumentation activities. This DRD will also include the provisions for the calibration of the instrumentation transducers and sensors to assure end-to-end error and tolerances are within required performance.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The CEV Instrumentation Plan shall include the following :
a.  A process that identifies and allocates instrumentation and sensor requirements across the CEV system including subsystem engineering and operational needs. The process shall include the roles and responsibilities for sensors interface design and the approval of the subsystem sensor requirements definition, procurement and testing, and the definition and  provisioning for the calibration of the instrumentation transducers and sensors to assure end-to-end error and tolerances are within required performance.
b.  A development process that addresses: long lead parts procurement, potential obsolescence issues, prototyping approach and development test, modeling, and analysis aimed at reducing technical risks.
c.  A plan that addresses the necessary facilities and equipment for developing and certifying the CEV instrumentation across vehicle system and within each subsystem. 
d.  A ground data reduction process and the hardware/software required to support this capability.

e.  A metrics plan to measure key aspects of these processes.


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-044
3.
DATA TYPE:
2
4.
DATE REVISED:
2/18/2005
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6.
TITLE:
Mass Properties Control Plan
87. DESCRIPTION/USE:
The Mass Properties Control Plan covers the process of collecting, processing, reporting and controlling mass properties information for the CEV Project. The Government will utilize the contractor’s Mass Properties Control Plan to ensure that the contractor’s mass properties management and control process is acceptable for the accomplishment of CEV Project objectives.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  AIAA/ANSI R-20A-1999: Recommended Practice for Mass Properties Control for Satellites, Missiles and Launch Vehicles
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.4.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Mass Properties Control Plan defines the contractor’s processes in establishing the mass properties organizational structure, data flow, change procedures and mass allocations including targets and reserves. The Mass Properties Control Plan also covers the control of mass margins and growth as well as the acquisition, reduction and reporting of mass properties data and reconciliation of mass estimates with measured data from as-built hardware.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Mass Properties Control Plan shall include the following:
a)
Definition of the gross, inert, dry and sequential mass properties control process including:
·
Organizational structure
·
Data preparation and data flow from discipline organizations through management
·
Change procedures
·
Data acquisition and reduction methodology for the entire engineering cycle
·
Mass property report format including functional breakdown
·
Data uncertainties with respect to the source and maturity of the mass property data
·
Data accuracy anticipated at major program milestones
b)
Contractor mass target and reserve approach
c)
Identification of mass properties limits
d)
Mass growth plan including growth allocations and the process for growth depletion with respect to the maturation of the basic CEV System mass
e)
Contractor’s process in establishing mass allocations, reporting requirements and verification requirements including subcontractor and vendor hardware


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to this document shall be submitted to NASA for approval. Complete re-issue of this document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-045
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Mass Properties Reports
88. DESCRIPTION/USE:
Mass Properties Reports provide a status on the contractor’s CEV System mass properties including allocated and non-allocated growth. NASA will employ the Mass Properties Report to track contractor variance from CEV System mass properties targets as well as to support Constellation requirements development, Constellation integration, technical analyses and trade studies.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  AIAA/ANSI R-20A-1999: Recommended Practice for Mass Properties Control for Satellites, Missiles and Launch Vehicles
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.4.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Periodic mass properties reports provide insight into the status of the CEV System mass properties throughout all program phases. The basis (estimated, calculated or measured) of each component mass shall be included as part of the recorded component data. Totals of the estimated, calculated and measured mass properties data shall be recorded to provide an indication of the mass properties confidence.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

For the purposed of mass properties, the coordinate systems for all flight elements shall be separate, but parallel to the Constellation coordinate system with defined offsets.

The Mass Properties Report shall include the following:
a)
Dry Mass Properties
1.
Mass summary (last, current, contract end item, maturity level in percent)
2.
Comprehensive reasons for changes since the previous mass properties status report
3.
List of pending and potential changes
4.
Mass properties summary including mass and moments of inertia data (subsystem, element, sequential)
5.
Weight history plot
6.
Status of current and projected weight versus control weight
7.
Mass properties coordinate system description
8.
Detailed mass properties reflecting the current database in sufficient detail to reflect major items and subsystems
9.
Summary performance margins
10.
References, if applicable
11.
Critical mass properties status
12.
Government Furnished Equipment (GFE)

b)
Sequential Mass Properties as a function of time and mission event, as appropriate
1.
Gross liftoff mass, summarized by dry, inert and expendables
2.
Nominal ascent
3.
On-orbit
4.
Nominal re-entry

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  Mass properties reports provided in Microsoft Word-compatible format with spreadsheet data supplied in Microsoft Excel-compatible format. NASA access to native contractor mass properties database or formatted database export file upon request.
13.5
MAINTENANCE: Changes to this document shall be incorporated by complete re-issue of the report.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-046
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
CEV MM/OD Analysis Report
89. DESCRIPTION/USE:
Micrometeoroid and Orbital Debris (MM/OD) analysis involves the assessment of risk to the spacecraft and crew resulting from damage or penetration from micrometeoroid and orbital debris impacts during various mission phases. Micrometeoroid and Orbital Debris (MM/OD) Analyses will provide feedback verification that the CEV flight system design meets protection requirements, which will be defined by the Contractor during CEV system risk allocation.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

None
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.4.4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document will be used to ensure that all CEV flight system designs meet MM/OD protection requirements
13.2
APPLICABLE DOCUMENTS:

JPG 8080.5: JSC Design and Procedural Standards, Section M/S-11, Meteoroid and Orbital Debris Protection Levels for Structures, (Rev Dec.04)
NASA TP-2003-210788: Meteroid/Debris Shielding, 2003
13.3
CONTENTS:

MM/OD analysis reports shall include:
a.
Baseline assessments of the MM/OD risk (overall and by mission phase) to the CEV for loss of mission and loss of crew based on the design MM/OD environments derived from DRD CEV-T-024, CEV Natural Environment Data Book. The baseline assessments will be updated as the CEV design evolves.
b.
Focused MM/OD impact assessments for safety-critical components and subsystems such as the thermal protection system, radiators and other fluid systems, pressure vessels and windows, and safety-critical mechanisms.
c.
Supplemental MM/OD analyses to define the sensitivities of the baseline results to orbital altitude, spacecraft attitude, duration of exposure, and uncertainties or projected growth in the MM/OD environment.
d.
Evaluation of the baseline results to support CEV design optimization with respect to competing design priorities and constraints.
e.
Evaluation of supplemental or alternate MM/OD shielding approaches, as appropriate.
f.
Description of all CEV MM/OD analysis models and tools including calibration results against accepted standards.  This description includes all risk assessment assumptions and inputs, MM/OD protection configurations used in the risk assessments, failure criteria as appropriate for loss of vehicle/crew and loss of mission from the MM/OD environment, ballistic limit equations and available impact test data supporting the equations.
g.
Document all vehicle design, system and operational considerations implemented to meet MM/OD protection requirements defined by the Contractor during CEV system risk allocation.



13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word/Excel or Adobe Acrobat PDF for textual and graphics information, ASCII delimited for data, and XML.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-047
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
CEV Space Radiation Analysis Report
90. DESCRIPTION/USE:
Radiation analyses will be used to describe the internal CEV radiation environments that result from exposure to nominal space radiation environments and enhanced solar particle events.  This analysis will be used to ensure that radiation exposures to astronaut crews are kept as low as reasonably achievable (ALARA).
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  National Council on Radiation Protection and Measurements Report No. 132: Radiation Protection Guidance for Activities in Low-Earth Orbit
•  National Council on Radiation Protection and Measurements Report No. 142: Operational Radiation Safety Program for Astronauts in Low-Earth Orbit: A Basic Framework
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.1.4.5. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document will be used to ensure that all CEV flight system designs meet radiation protection requirements
13.2
APPLICABLE DOCUMENTS:

NASA-STD-3000 Vol. VIII: Human Systems Integration Standards (HSIS) CEV Launch Segment (CEV and CEVLV)
OSHA Standards 29 CFR: Supplementary Standards 1960.18
13.3
CONTENTS:

The Radiation Analysis Report shall use the space radiation environments described in the DRD CEV-T-024, CEV Natural Environment Data Book and determine the doses internal to the CEV during enhanced space weather conditions (significant solar particle events), and nominal solar maximum and solar minimum conditions.  The report shall detail the following:

Analysis performed including structural models, materials selection, and design decisions
Transport models
Human models

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word/Excel or Adobe Acrobat PDF for textual and graphics information, ASCII delimited for data, and XML.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-048
3.
DATA TYPE:
2
4.
DATE REVISED:
2/23/2005
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6.
TITLE:
Spacecraft Development Plan
91. DESCRIPTION/USE:
The Spacecraft Development Plan provides the detailed plans for developing and outfitting the CEV.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document applies to all development activities related to designing, developing, constructing, and testing the CEV spacecraft.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Spacecraft Development Plan contains the following content:
1) DDT&E plans.
2) Spacecraft production plans.
3) Certification plans.
4) Integration and assembly plans. 
5) Detailed spacecraft development, integration, outfitting, and test schedule.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-049
3.
DATA TYPE:
1
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
CEV Data and Command Dictionary
92. DESCRIPTION/USE:
Used to define, manage, and record all data elements that interface with the core avionics software and hardware, the subsystem specific software, and the ground systems.  Specific data elements include: end-to-end channelization information,  calibration information, sensor range, telemetry formats, and command information required to define the entire  software system/architecture.  This DRD must be sortable for use by multiple end-user functions, and includes all data used by the flight crew, ground crew, ground processing crew, and flight operators.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

None.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1. 
Referenced from SOW Paragraph(s): 4.1.4.2, 4.2.12
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Data and Command Dictionary applies to all flight, ground, simulation, and test software and hardware on the CEV Project. 
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The CEV Data and Command Dictionary shall be a sortable database that includes:  
a. Channelization data (e.g., bus mapping, vehicle wiring mapping, end-to-end hardware channelization (from sensor/transducer, through signal conditioning, and multiplexing, to final destination of measurement) , 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.).   
j. Mapping to the CEV Nomenclature document. 
k. Sensor reference information (e.g.. measurement type, signal type, subsystem, installation drawing number, part number). 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  Electronic, XML/XTCE-compatible.  Must be compatible with the CEV Data and Interface Definitions DRD.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-050
3.
DATA TYPE:
2
4.
DATE REVISED:
2/17/2005
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6.
TITLE:
Avionics Subsystem - Constellation C3I Interoperability Report
93. DESCRIPTION/USE:
This DRD covers an analysis of the Avionics subsystem with respect to its compliance with the proposed Constellation C3I Architecture and  the Constellation C3I Interoperability Standard (Doc # TBD).
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Provides analysis data for demonstration of CEV compliance with the Constellation C3I Interoperability Standard (Doc # TBD). 
13.2
APPLICABLE DOCUMENTS:

TBD - 019: Constellation C3I Interoperability Standard
13.3
CONTENTS:

Report on the feasibility and strategies built into the avionics subsystem architecture and design, including all subtier functions such as C&DH, C&T,  Instrumentation, and Displays and Controls,  to facilitate interoperability and technology insertion.   Report on compliance of Avionics design with Constellation C3I Interoperability Standard.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-052
3.
DATA TYPE:
1
4.
DATE REVISED:
2/17/2005
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6.
TITLE:
Software Requirements Specification
94. DESCRIPTION/USE:
A document which defines and records the software requirements to be met by a  computer software configuration item (CSCI).  This document specifies the requirements for a  CSCI and the methods to be used to ensure that each requirement has been met.  This document forms the basis for design and qualification testing of a CSCI.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
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.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.1. 
Referenced from SOW Paragraph(s): 6.1
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Software Requirements Specification details the software functional, performance, interface, operational, and quality assurance requirements.
13.2
APPLICABLE DOCUMENTS:

IEEE/EIA 12207.1-1997: Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software life cycle processes - Lifecycle data
13.3
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. Functional and performance requirements.
  13. Computer communications requirements.
  14. Software quality factors.
  15. Design and implementation constraints.
  16. Personnel-related requirements.
  17. Training-related requirements.
  18. Logistics-related requirements.
  19. Packaging requirements.
  20. Precedence and criticality of requirements.
  21. Operations data.
 c. Qualification provisions.
 d. Requirements traceability.
 e. Requirements partitioning for phased delivery.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-053
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Interface Design Description
95. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.1. 
Referenced from SOW Paragraph(s): 6.3, 6.4
13.
DATA PREPARATION INFORMATION: 

13.1
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.
13.2
APPLICABLE DOCUMENTS:

IEEE/EIA 12207.1-1997: Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software life cycle processes - Lifecycle data
13.3
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.   
 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.   
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-054
3.
DATA TYPE:
1
4.
DATE REVISED:
2/17/2005
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6.
TITLE:
Interface Requirements Specification
96. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.1. 
Referenced from SOW Paragraph(s): 6.1
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This specification details interface requirements, qualification provisions, and requirement traceability.  An IRS shall be produced for each CSCI that interfaces to another CSCI and for each CSCI that interfaces directly to a hardware component.
13.2
APPLICABLE DOCUMENTS:

IEEE/EIA 12207.1-1997: Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software life cycle processes - Lifecycle data
13.3
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.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-055
3.
DATA TYPE:
3
4.
DATE REVISED:
2/17/2005
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6.
TITLE:
Monthly Software Metrics Report
97. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Monthly Software Metrics Report provides data for the assessment of software cost, technical, and schedule progress.
13.2
APPLICABLE DOCUMENTS:

13.3
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.  
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-056
3.
DATA TYPE:
2
4.
DATE REVISED:
2/17/2005
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6.
TITLE:
Software Design Document
98. DESCRIPTION/USE:
To define and record the design of a computer software configuration item  (CSCI).  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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.1. 
Referenced from SOW Paragraph(s): 6.3, 6.4
13.
DATA PREPARATION INFORMATION: 

13.1
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.
13.2
APPLICABLE DOCUMENTS:

IEEE/EIA 12207.1-1997: Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software life cycle processes - Lifecycle data
13.3
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.  
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-057
3.
DATA TYPE:
5
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Software Inspection and Peer Review Report
99. 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 CEV Project.  These reports will be used by NASA to provide additional insight into the contractor’s flight software products and inspection process and products.  Each report shall be provided informally by the contractor posting the report on a website or server accessible by NASA and emailing notification to NASA that the review took place and providing a specific link to the report.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
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.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.1. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Software Inspection/Peer Review Report applies to all flight, ground, simulation, and test inspections/peer reviews on the CEV Project.
13.2
APPLICABLE DOCUMENTS:

13.3
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.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-058
3.
DATA TYPE:
2
4.
DATE REVISED:
2/17/2005
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6.
TITLE:
Software Test Plan
100. 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.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.1. 
Referenced from SOW Paragraph(s): 6.3, 6.4
Related DRD(s): CEV-T-013
13.
DATA PREPARATION INFORMATION: 

13.1
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.
13.2
APPLICABLE DOCUMENTS:

IEEE/EIA 12207.1-1997: Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software life cycle processes - Lifecycle data
13.3
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. 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-059
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
C&DH Design and Data Book
101. DESCRIPTION/USE:
This DRD covers design information for the Command and Data Handling function.  It also includes the design information for the instrumentation function.
8.
DISTRIBUTION: As determined by the Contracting Officer
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Design and analysis data related to the C&DH and instrumentation functions from the initial trade studies, requirements analysis, architecture, math modeling, functional and performance analysis.  It also covers interface design with other functions, onboard and ground users.  This includes all onboard equipment such as computers, networking equipment, sensors, and portable devices.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

As a minimum, provides 

a)
Assumptions and groundrules
b)
Analysis reports with trade studies and development methodology
c)
Operational scenarios and principles of operation including the various system modes
d)
Requirements analysis, architectural design and functional decomposition
e)
Schematic layouts and drawings
f)
Math models
g)
Subsystem definition
h)
Natural and induced environments
i)
Interface requirements (including internal, external and user)
j)
Fault Detection Isolation, and Recovery (FDIR)
k)
Failure modes and redundancy operations
l)
Test requirements
m)
Mass and volume properties
n)
Power and thermal profiles
o)
Critical items and consumables
p)
Maintainability and diagnostic strategy including sparing provisioning
q)
Data bandwidths
r)
Labeling strategy (consistent with overall CEV labeling strategy) 
s)
Deliverable end item or equipment identification (part number)
t)
Independent design analysis including worst case timing analysis, fault tolerance and hazard identification/mitigation  

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-060
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Communications and Tracking Design and Data Book
102. DESCRIPTION/USE:
Documentation for design information for vehicle Communications and Tracking (C&T) function.  NASA will use this information as a source for insight into the contractor’s design of the vehicle C&T.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  EV4-03-392: ISS Circuit Margin Databook, Rev I
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Documents the communications and tracking systems design approach, including the input assumptions, the analytical methods used, the results of the analyses and the comparison to applicable quantitative requirements.  This document applies to any RF or optical device in the vehicle whether it is part of the C&T function or not.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

a. Each of the analyses reports listed in 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.  
 4. In cases where computer math models or programs are utilized, a description of the program along with the source code are to be available.
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 analyses reports shall address the following:
 1. Radio Frequency/Optical Link Margin Data book – Documents link margin for each RF link.  An example of a link margin data book is EV4-03-392 ISS Circuit Margin Databook, Rev I.
 2. RF/Optical Coverage Analysis Report – Report of RF link availability considering vehicle trajectory, antenna patterns, structural blockage, planet blockage, and link margin.
 3. Radiation Patterns – Documents planned performance at PDR and test measurements as available. 
 4. Emitter/Receiver pointing analysis – Analysis of antenna/laser pointing accuracy and stability considering all sources of pointing errors.
 5. RF/Optical Radiation analysis – Analysis to show RF/Optical system compliance relating to RF/Optical operations and constraints with the launch site, vehicles and facilities.
 6. Tracking analysis – Analysis to show that RF/Optical tracking systems meet system requirements.
 7. RF/Optical Interference Analysis – Provide analysis or measured data showing that no other vehicle 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 vehicle subsystems or components.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-061
3.
DATA TYPE:
3
4.
DATE REVISED:
02/18/2005
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6.
TITLE:
Displays and Controls Design and Data Book
103. DESCRIPTION/USE:
Documents the displays and controls design and analysis data.  Provides insight into contractor’s design and analysis data for operational use.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.4. 
Related DRD(s): CEV-T-001
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Applies to all vehicle displays and controls including vehicle caution and warning devices, and associated D&C interfaces.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

Provides detailed design data for the the displays and controls functionality in the vehicle. Includes the following information: description of display and control devices, symbology, nomenclature, display navigational information, and comparison to applicable system/subsystem requirements; description of caution and warning approach/design; panel layouts and schematics; crew station descriptions; prototyping results; geometry and results of reach and visibility assessments; panel lighting design strategy; labeling strategy (consistent with CEV Nomenclature Plan); and description of vehicle simulation and modeling tools.

Content to also include these generic data items:

Assumptions and Groundrules      
Mass and volume properties
Power and thermal profiles           
Functional decomposition        
Functional requirements analysis
Functional requirements              
Performance requirements        
Interface requirements
Schematic layouts and drawings      
Function definition
Block Diagrams           
Detailed design description
Equipment installation locations          
Hardware Element Descriptions       
Failure modes and redundancy operations 
Operational Scenarios & Modes      
Operational envelope  
Fault Detection, Isolation and Recovery strategy   
Test Requirements
Diagnostic strategy         
Maintainability strategy 
Upgrade/Enhancement/Growth Path strategy        
Initialization procedures and parameters   
Trade studies             
Performance analysis         
Margin analysis           
Abort analysis            

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-062
3.
DATA TYPE:
2
4.
DATE REVISED:
11/25/2004
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6.
TITLE:
CEV Onboard Displays and Crew Interface Design Plan
104. DESCRIPTION/USE:
To establish the plan and process by which all onboard displays and crew interfaces will be designed.  Since displays are driven by subsystem requirements and limitations and by human engineering requirements equally, integration of this area requires special effort.  Roles and responsibilities for engineering designers, operators, and human engineering personnel, as well as the integration and validation process, shall be clearly described.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  JSC 28607 Rev A: CRV Displays and Controls Requirements
•  MIL-HDBK-46855A: Department of Defense Handbook, Human Engineering Program Process and Procedures
•  MIL-STD-1472: Department of Defense Design Criteria Standard, Human Engineering
•  SSP 50313: Display and Graphical Commonality Standards (DGCS)
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.1.4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This plan and process shall be used for the development and approval of all CEV vehicle displays and crew interfaces.
13.2
APPLICABLE DOCUMENTS:

NASA-STD-3000 Vol. VIII: Human Systems Integration Standards (HSIS) CEV Launch Segment (CEV and CEVLV)
TBD - 011: Constellation Onboard Displays and Crew Interface Standards
13.3
CONTENTS:

The CEV Onboard Displays and Crew Interfaces design plan shall consist of: 
a. The roles and responsibilities of avionics, software, operations, crew member, and human engineering personnel in creating and verifying an integrated design.
b. The overall approach to defining, prototyping, and validating the displays and controls design, including proposed design iteration approach, simulation/tool/mockup plans, and plans for reconfigurability. 
c. The CEV Display and Interface Evaluation Plan (CEV DIEP).  The CEV DIEP shall contain a process by which the NASA engineering and operations communities (to include flight crew, flight controllers, human engineering and avionics engineering personnel) will participate in the development and evaluation of all displays and crew interfaces.  The CEV DIEP shall also include the process for obtaining CEV Project final approval on all displays and crew interfaces.


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-063
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Power and EPDC Systems Design and Data Book
105. DESCRIPTION/USE:
Documents the power systems design approach, including the input assumptions, the analytical methods used, the results of the analyses and the comparison to applicable quantitative requirements.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Power and EPDC Systems Design and Data Book documents the results of design, development, and other pertinent studies relating to the electrical power system.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

a. Each of the analyses reports listed in 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.  
 4. In cases where computer math models or programs are utilized, a description of the program along with the source code are to be available. 

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 - Documents the analysis results using normal and worst case subsystem and system interface conditions (voltage and bus transient and ripple), evaluates the design for proper performance and compatibility, and assures adequate margins between the source and the loads.  Also documents 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 to define a coordinated thermal and electrical power consumption profile.  
2. Voltage drop analysis report - Documents the analysis results using circuit resistance values based on wire size, wire length, temperature conditions, circuit element resistances, and varying load conditions.  Documents the electrical system analysis to determine voltage drops on all major circuits and loads at varying load conditions.
3. Fusing and fault analyses report - Documents the fusing analysis results to determine correct fuse size and trip characteristics relative to normal and peak loads.  Documents 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 and to assure that there are adequate circuit protection margins to preclude upstream fault propagation.  Documents 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 CEV-T-064, Electrical Power and Energy Management Report, to document the identification of specific peak branch currents.  
 4. Grounding analysis - Documents 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.  Documents the module(s) electrical grounding design and configuration meets all requirements specified for them.
5. Power Generation, Storage, and Distribution/Control report – Documents the architectural design, electrical interfaces, performance, operation, command/control, and power design guidelines of the Electrical Power System (EPS) for all vehicle configurations (assembly/disassembly of mated elements).  Connectivity diagrams for the EPS include the thermal and command/data handling connectivity to the EPS devices.  Interior and exterior lighting architecture diagrams are included.  Documents any activation/deactivation architecture as well as any temporary EPS jumpers.  Documents the EPS secondary power distribution design guidelines.  Documents the EPS verification approach used to assure a functional and stable primary and secondary EPS. 

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-064
3.
DATA TYPE:
2
4.
DATE REVISED:
11/25/2004
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6.
TITLE:
Electrical Power and Energy Management Plan and Report
106. DESCRIPTION/USE:
Establishes activities required to track and control electrical power and energy usage 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 mission phases and operating modes.  
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document applies to all electrical power systems for all planned mission phases and operating modes.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

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 source parasitics, converters, regulators, and individual electrical loads over the entire mission. Each electrical component operational mode and associated power levels shall be tracked by component name and part number on the electrical equipment list.  
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.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-065
3.
DATA TYPE:
1
4.
DATE REVISED:
2/18/2005
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6.
TITLE:
Electrical Power Quality Specification Requirements Document
107. DESCRIPTION/USE:
Establishes electrical power quality requirements for power sources as well as all integrated and portable electrical loads.  
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

This document must be consistent with the Constellation Program’s integrated plans.
The following document(s) may be used as reference:
•  MF0004-002D1: Electrical Design Requirements for Electrical Equipment Utilized on the Space Shuttle Vehicle
•  MIL-STD-704F: Electrical Power Quality Specification Requirements Document
•  SAE-AS1212: Electric Power, Aircraft, Characteristics and Utilization of
•  SSP 52051 Volume 1: 120 Volt User Power Quality Specification
•  SSP 52051 Volume 2: 28 Volt User Power Quality Specification
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Electrical Power Quality Specification Requirements Document establishes the power quality requirements for both integrated and portable electrical equipment prior to designing the equipment.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Electrical Power Quality Specification Requirements Document for the CEV Project shall define power quality requirements for all major source interfaces and power quality requirements for all integrated and portable loads at the defined interfaces.   The Electrical Power Quality Specification Requirements Document defines the power characteristics and the minimum performance and test requirements for loads to be compatible with these characteristics.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-066
3.
DATA TYPE:
2
4.
DATE REVISED:
2/23/2005
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6.
TITLE:
Portable Electrical Equipment Power Interface Design Document
108. DESCRIPTION/USE:
Establishes the electrical outlet and plug configurations for portable electrical equipment.  
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

This document must be consistent with the Constellation Program’s integrated plans.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.2. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Electrical Power Interface Design Document shall be in compliance with Constellation interface requirements and specifications to ensure maximum portability of internal/external equipment across all elements of the Constellation Program.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The CEV Electrical Power Interface Design Document for portable electrical equipment shall provide detailed electrical/mechanical interface information and establish a common unique interface for each class of power  (i.e., voltage level) to ensure maximum portability of internal/external equipment across the CEV System. 
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-067
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Mechanical Systems Design and Data Book
109. DESCRIPTION/USE:
Documents the design approach for each mechanical system, including the analytical methods used and the results of the analyses, as well as supporting data required for compliance with NASA-STD-5017.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Mechanical Systems Design and Data Book documents the results of design, development, and other pertinent studies relating to each mechanical system.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

a.
A detailed description of each mechanism, including a description of their functional requirements and operating environments, identifying which mechanisms are safety-critical.
b.
Any supporting data needed to completely understand the operation of the mechanism (such as all engineering drawings or diagrams) if not provided in another DRD.  If these data are provided separately, high-level diagrams explaining the function of the system shall be included along with citations indicating where the detailed data can be found (e.g. drawing numbers, document numbers, etc.)
c.
A failure-tolerance diagram or matrix for each mechanism describing the failure tolerance in place to meet the CEV failure-tolerance requirements.
d.
All data and analyses necessary to support compliance to NASA-STD-5017 requirements, such as thermal tolerance analyses, force margin analyses, etc. 
e.
A list of mandatory inspection points.
f.
Supporting analyses which shall discuss all boundary conditions, inputs (including test data), and assumptions used; analytical approaches (models, equations, algorithms) used; results; and conclusions.  All analysis models or code used for each mechanical system shall be made available upon request.
g.
All mechanical component stress analysis reports showing margins of safety under all design load conditions, if not provided in another DRD.

13.4
FORMAT: Documents shall be electronic format per Section J-3 2.3.2.1.  Models and code shall be submitted in their native format and SBA Working Group agreed to format. The preferred format for mechancial CAD data will be in Pro Engineer.  The Contractor may request an alternative format. 
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-068
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Thermal Design and Data Book
110. DESCRIPTION/USE:
The Thermal Design and Data Book (TDB) is the repository of data for the CEV passive thermal control system and thermal protection system.  It documents all data pertinent to the thermal design.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document shows the results of design, development, and other pertinent studies relating to the thermal system.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The TDB shall contain detailed information regarding the passive thermal control design at the CEV subsystem and component levels as well as integrated passive thermal control and thermal protection system design at the spacecraft level.  Component information such as mass, power dissipation (in all operational modes), dimensions, constituent materials and thermo-physical properties, heater sizing and duty cycles, thermostat location, temperature requirements, thermo-optical properties, interface conductances, implementation of phase change materials, thermo-electrics, and instrumentation.  The TDB shall identify the design limiting operational cases (hot and cold) as well as expected temperature margins.  Spacecraft level information shall document the integrated thermal design and identify the limiting operational cases (cold and hot) for the integrated configuration including integrated vehicle capability in all pertinent attitudes and thermal environments.  The thermal protection system materials shall be identified with diagrams indicating material, thickness, expected thermal performance, resulting structural bondline temperatures, and structural temperature gradients.  Predicted and demonstrated thermal margins will be documented.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word or Adobe Acrobat PDF for textual and graphics information, MS Excel, ASCII delimited for data,and XML.

.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-069
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Thermal Mathematical Models and Documentation
111. DESCRIPTION/USE:
Thermal mathematical models (thermal radiation math models and thermal network models) used for design, development, and integrated analysis of the CEV.  The accompanying reports document model assumptions, algorithms used, and model use.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document provides insight into all thermal mathematical models and documentation.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

Thermal radiation math models and thermal network models containing finite element, finite difference, or other analytical descriptions of CEV components, subsystems, and systems.  Documentation shall include node/element maps, node correspondence to vehicle instrumentation, thermo-optical property assumptions and assignments (beginning-of-life and degraded), and articulation schemes, constraints, and data for articulating systems.  Thermal environment analyses shall include pertinent orbital element definition data, and natural environmental constants.  This DRD includes models for passive thermal control, the thermal protection system, and models to be used for integration with other Constellation elements.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word or Adobe Acrobat PDF for textual and graphics information, SINDA/FLUINT (VERSION TBD) ASCII file, Thermal Desktop/RadCAD (VERSION TBD) for mathematical models, and MS Excel, ASCII delimited for data,and XML.

.  Temperature data will be in an electronic format to efficiently facilitate combined thermo-elastic stress analysis.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-070
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Structural Loads Data Book
112. DESCRIPTION/USE:
Defines structural loads data definition for all phases of vehicle design, development, test, and flight. 
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.5. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Structural Loads Data Books are necessary to provide insight into the vehicle’s load criteria to ensure that system performance and safety requirements will be met.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

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.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  Word-compatible document or Adobe Acrobat PDF.  ASCII text files and XML for tabular data formats.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-071
3.
DATA TYPE:
2
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Structural Dynamics Analyses, Loads, and Model Documentation
113. DESCRIPTION/USE:
Delivery of structural math models and associated supporting documentation.  
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.5. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Structural math model delivery are necessary to provide a technical oversight body with sufficient insight into the vehicle’s design definition and for later problem solving analyses to ensure that system performance and safety requirements will be met.  Math model delivery is critical to support coupled loads analyses with other exploration elements at both higher and lower levels of integrated vehicle design and verification phases.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The structural math models used for loads, dynamics response, and aero-elastic 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.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  For models, either MSC/NASTRAN .bdf or MSC/PATRAN .db format is preferred.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-072
3.
DATA TYPE:
2
4.
DATE REVISED:
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6.
TITLE:
Fracture Control Plan
114. DESCRIPTION/USE:
The Fracture Control Plan shall define the elements of the fracture control program and the associated management and control responsibilities. 
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.5. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Fracture Control Plan will provide detailed hardware specific fracture control methodology to prevent catastrophic failure of hardware associated with the propagation of cracks.
13.2
APPLICABLE DOCUMENTS:

NASA-STD-5007: General Fracture Control Requirements for Manned Space Flight Systems
13.3
CONTENTS:

The plan shall provide detailed hardware specific fracture control methodology and procedures for the prevention of catastrophic failures associated with the propagation of cracks during fabrication, testing, handling, transportation, and operational life. The plan shall identify organizational elements and their responsibilities for activities required to implement the Fracture Control Plan, including reviews of design and structural integrity analyses, configuration control, and generation of required documentation such as the Fracture Control Summary Report.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word based, XML, and ASCII text, delimited for data.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-073
3.
DATA TYPE:
1
4.
DATE REVISED:
2/24/2005
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6.
TITLE:
Structural Design Requirements
115. DESCRIPTION/USE:
This contractor-developed document defines the structural design requirements for the CEV flight hardware.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The Contractor shall tailor NASA-STD-5001 Structural Design and Test Factors of Safety for Space Flight Hardware to produce this document.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.5. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document presents structural design requirements to ensure consistent design and development of CEV flight hardware.
13.2
APPLICABLE DOCUMENTS:

JSC 62550: Structural Design and Verification Criteria for Glass, Ceramics and Windows in Human Space Flight Applications
NASA-STD-5001: Structural Design and Test Factors of Safety for Space Flight Hardware
NASA-STD-5005B: NASA Standard for Ground Support Equipment
NSTS 08307: Space Shuttle Criteria for Preloaded Bolts
13.3
CONTENTS:

This document describes design requirements, design loads, factors of safety and margins of safety, and design stress analysis requirements for the Crew Exploration Vehicle.
13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word based, XML, and ASCII text, delimited for data.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
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CEV-T-074
3.
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3
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6.
TITLE:
Propulsion System Design and Data Book
116. DESCRIPTION/USE:
Compilation of design, analysis and test reports used in the propulsion system design for each unique propulsion system: including trajectory insertion, orbital maneuvering, translation and rotation reaction control, abort/escape, staging, entry, and propulsive landing systems.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.6. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document shows the results of design, development, and other pertinent studies relating to the propulsion system.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

Provide propulsion subsystem design and supporting analysis, including, but not limited to: 
·
Fluid, electrical, and instrumentation schematics and layouts 
·
Integrated system level trade studies and subsystem  models (include model assumptions, model technique, input and output data and resulting wet/dry mass, power, and volume allocations)
·
Propulsion performance calculations (include fluid thermal and pressure variation effects.)
·
Propulsion Pressure System description (using NPD 8710.5A as a guide, document the design, analysis, fabrication, test, inspection, operation and maintenance of all vessels, lines/ducts/fittings and components, as well as the integrated subsystem and its assemblies.  Included shall be a complete description, material properties, drawings, schematics, finite element analysis results (static and dynamic loads), factor of safety margins, design verification plan and damage control plan per NPD 8710.5a if applicable. )
·
Thruster/Engine design review packages and combustion stability assessments (addressing cycle life, thermal soak-back with environmental effects, restart capability, bubble ingestion, propellant saturation effects, valve cycle life, and engine/thruster duty cycles limitations)
·
Component/line sizing, (include system pressure flow loss calculations, pressurant blow down models and filtration capacity/sizing analysis)
·
Propellant acquisition and tank discharge models (under all expected operating environments)
·
Fluid system transient analyses (including activation, firing, and safing for nominal and contingency modes)
·
Thermal conditioning and maintenance analysis  (including propellant storage quality, feed system and engine/thruster/igniter thermal conditioning, and boil off losses for the allowable hot and cold environmental conditions as applicable)
·
Component selection candidates (include vendor component drawings and cross-sections, material usage list, any test reports, mill reports, NDE reports, or burst article or qualification test reports that may be available. Provide some level of technical and schedule feasibility and approaches to procure and resolve technical risk for long lead propulsion items) 
·
Propellant compatibility assessment and associated data (including exposure duration, propellant vapor migration, corrosion, embrittlement, decomposition and leaching effects.)
·
Instrumentation list for flight system and support equipment (include sensor, range, units accuracy, drift, and sample rate. Provide details, models and associated uncertainties for calculated quantities such as fluid quantity gauging )
·
Overpressure protection design and analysis (addressing worst case failure conditions and thermal environments, define MDP/MEOP for the system with associated rationale and analyses.)
·
Propulsion System Hot Fire and Thermal Conditioning Test Plan (include the test scope, required schedule milestones, test objectives and rationale, test article architecture, instrumentation requirements, data acquisition requirements, facility requirements, fluid requirements, participant roles and responsibilities, a test matrix identifying test article configurations, test parameters, test durations, number of tests, success criteria, data format requirements, and a discussion of how the test data will be interpreted to satisfy the test objectives. Raw test data shall be made available to NASA.)
·
Propulsion ground support equipment design, (including consumable loading, scrub/turnaround and unloading designs, timelines and models, any critical ground servicing equipment design, and GFE vs. contractor-supplied assumptions)
·
Failure detection, isolation and recovery design details (diagnostic methods and controls with supporting data and rationale)
·
Component reusability/refurbishment/recertification analysis and maintainability strategy (if applicable), 

The above information shall be provided for all spacecraft propulsion subsystem(s) considering nominal, off nominal and failure operating conditions, including abort/escape environments as applicable.

Content of each submittal must be sufficient to satisfy the objectives of the milestone review for which it is submitted.


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1. 
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.
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6.
TITLE:
EVA Support Systems Design and Data Book
117. DESCRIPTION/USE:
Documentation for design information for vehicle EVA support systems.  NASA will use this information as a source for insight into the contractor’s design of the vehicle EVA support systems.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The Government will provide the EVA systems (e.g., EVA suits, launch and entry suits, helmets, gloves, undergarments, standard EVA tools, etc.).  The contractor shall provide CEV interfaces (e.g., stowage, operations usage volume and other resources required) for the CEV EVA systems.  The Contractor shall maintain requirements traceability between the EVA System IRD throughout the requirements allocation process.  
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.7. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The EVA Support Systems Design and Data Book provides a summation and targeted details of the contractor’s data, analysis and selections developed for the designs for vehicle EVA support systems including suit/umbilical interfaces, airlock or vehicle depressurization/repressurization system interfaces, EVA hatch design and mechanisms, any specialized (i.e., nonstandard, non-government furnished) tools associated with these systems and external restraints and mobility aids.
13.2
APPLICABLE DOCUMENTS:

JSC 28918: EVA Design Requirements and Considerations
13.3
CONTENTS:

As a minimum, the deliverable shall include, as applicable, the 
·
operational scenario(s) descriptions 
·
subsystem definition 
·
subsystem functional decomposition 
·
Government Furnished Equipment vs. Contractor-supplied assumptions 
·
schematic layouts and drawings 
·
natural and induced environments 
·
interfaces descriptions and dependencies
·
Fault Detection Isolation and Recovery descriptions
·
mass and volume properties  
·
power and thermal profiles  
·
critical items list
·
consumables list and usage/replenishment rates
·
maintainability strategy 
·
diagnostic strategy 
·
data bandwidths 
·
labeling strategy (consistent overall CEV labeling strategy) 
·
deliverable end item or equipment identification (part number) information

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word/EXCEL based and ASCII, delimited for data
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.
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6.
TITLE:
Environmental Control and Life Support Design and Data Book
118. DESCRIPTION/USE:
Documentation for design information for vehicle Environmental Control and Life Support systems (ECLSS) including vehicle active thermal control systems (ATCS).  NASA will use this information as a source for insight into the contractor’s design of the vehicle ECLSS and ATCS.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix 
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix 
11.
REMARKS:

The Government will provide CEV food and food packaging.  The contractor shall provide CEV interfaces (e.g., stowage, operations usage volume, galley systems and other resources required) for the food.  The contractor shall design to the interface requirements for these Government-provided items as defined in the IRD for this subsystem.
The following document(s) may be used as reference:
•  NASA/CR-2004-208941: Advanced Life Support Baseline Values and Assumptions Document
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.8. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Environmental Control and Life Support Systems Design and Data Book provides a summation and targeted details of the contractor’s data, analysis and selections developed for the designs for vehicle systems that provide and manage the following:
·
Active thermal control (cabin temperature/humidity, heat acquisition, transport and rejection, equipment and vehicle systems active thermal control, thermally-controlled storage) 
·
Breathable atmosphere 
·
Cabin pressure
·
Contaminant control (in the air, in fluids and on surfaces) 
·
Emergency oxygen 
·
Fire detection and suppression 
·
Environmental monitoring 
·
Water (potable and non-potable) 
·
Waste and trash collection, storage, processing and disposal 
·
Food supply interfaces, processing, preparation and storage
13.2
APPLICABLE DOCUMENTS:

JSC 20584: Spacecraft Maximum Allowable Concentrations for Airborne Contaminants
MSFC-SPEC-164B: Specification for Cleanliness of components for Use in Oxygen, Fuel and Pneumatic Systems
13.3
CONTENTS:

As a minimum, the deliverable shall include, as applicable, the information listed below:
·
Assumptions and groundrules 
·
Natural and induced environments 
·
Mass and volume properties
·
Power and thermal profiles 
·
Functional decomposition 
·
Subsystem requirements analysis
·
Functional requirements 
·
Performance requirements 
·
Analysis to show the subsystem meets the requirements
·
Interface requirements. 
·
Derived requirements on other systems with analysis that yields the requirements
·
Schematic layouts and drawings and 3-D solid geometric representations of components 
·
Subsystem definition
·
Detailed design description 
·
Hardware element descriptions 
·
Hardware math models 
·
Failure modes and redundancy operations 
·
Operational scenarios and modes 
·
Data bandwidths (data rates); Telemetry 
·
GFE vs. contractor-supplied assumptions 
·
Trade studies 
·
Vehicle failure modes accommodated by subsystem
·
Interfaces (hardware interfaces including electrical and thermal interfaces, software interfaces, human interfaces, crew escape systems interfaces, external interfaces) 
·
Fault Detection, Isolation and Recovery
·
Consumables list
·
Diagnostic strategy
·
Maintainability strategy
·
Initialization procedures and parameters
·
Day of launch parameters and late-load requirements
·
Performance analysis 
·
Margin analysis 
·
Abort analysis
·
Operational envelope (limitations on any aspect of vehicle flight)
·
Failure analysis (reacting to vehicle failures)
·
Component reusability/refurbishment analysis
·
Launch scrub turnaround plan
·
References
·
Indication that item is a change from the previous submission

Special analyses documentation shall include the following:
·
Active thermal control design approach, analyses and models
·
An analysis of atmosphere mixing within the crew cabin  
·
An analysis of CO2 and humidity removal rates vs. airflow rate
·
A description of the ppO2 control logic 
·
CO oxidization system sizing analysis and design 
·
Odor and contaminant removal rate and sizing analysis and design
·
Environmental control strategy for Earth entry and post landing phases
·
Potable water quality control plan and associated analysis

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word/EXCEL based and ASCII, delimited for data; SINDA/FLUINT ASCII file, Thermal Desktop/RadCAD, and XML.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-077
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005



5. 
PAGE:
1

6.
TITLE:
Habitation Accommodations and Survival Crew Equipment Systems Design and Data Book
119. DESCRIPTION/USE:
Documentation for design information for vehicle habitation accommodations systems, vehicle crew health systems interfaces,  countermeasure systems interfaces, and vehicle survival crew equipment systems.  NASA will use this information as a source for insight into the contractor’s design of the vehicle habitation accommodations systems, vehicle crew health systems interfaces, countermeasure systems interfaces, and vehicle survival crew equipment systems.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix 
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix 
11.
REMARKS:

This DRD is divided into two volumes.  Volume 1 encompasses the Habitation Accommodations Design and Data Book  and Volume 2 encompasses the Survival Crew Equipment Systems Design and Data Book.  The Government will provide crew clothing, portable crew personal items (e.g., relaxation and entertainment systems, mementos), portable medical kits and equipment and medical supplies, portable countermeasures systems.  The CEV Contractor shall provide the interfaces (e.g., stowage, operations usage volume, attach points, power/thermal interfaces, and other resources required) for these items.  The contractor shall design to the interface requirements for these Government-provided items as defined in the IRD for these subsystems.
The following document(s) may be used as reference:
•  NASA/CR-2004-208941: Advanced Life Support Baseline Values and Assumptions Document
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.8. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Habitation Accommodations Design and Data Book (Volume 1 of this DRD) provides a summation and targeted details of the contractor’s data, analysis and selections developed for the designs for vehicle systems that provide and manage the following:
·
Crew 'seats' (i.e., launch and entry crew restraint systems)
·
Internal restraints and mobility aids 
·
Hygiene systems 
·
Privacy accommodations 
·
Sleep systems
·
Ambient storage systems 
·
Maintenance and repair systems 
·
In-situ training systems 
·
Housekeeping systems 
·
Illumination systems 
·
Noise (acoustics) control systems
·
Vehicle on-orbit inventory systems
·
Clothing interfaces
·
Crew personal items (e.g., relaxation and entertainment systems) interfaces
·
Medical systems interfaces (including crew health system interfaces and countermeasure systems interfaces)

The Survival Crew Equipment Systems Design and Data Book (Volume 2 of this DRD) documents design information for providing and managing CEV escape and survival crew equipment systems/gear including pressure suit interfaces, postlanding tracking, communications and survival gear and supplies.
13.2
APPLICABLE DOCUMENTS:

JSC 20584: Spacecraft Maximum Allowable Concentrations for Airborne Contaminants
13.3
CONTENTS:

The deliverable shall include, as applicable, the information listed below:
·
Assumptions and groundrules 
·
Natural and induced environments 
·
Mass and volume properties
·
Power and thermal profiles 
·
Functional decomposition 
·
Subsystem requirements analysis
·
Functional requirements 
·
Performance requirements 
·
Analysis to show the subsystem meets the requirements
·
Interface requirements. 
·
Derived requirements on other systems with analysis that yields the requirements
·
Schematic layouts and drawings and 3-D solid geometric representations of components 
·
Subsystem definition
·
Detailed design description 
·
Hardware element descriptions 
·
Hardware math models 
·
Failure modes and redundancy operations 
·
Operational scenarios and modes 
·
Data bandwidths (data rates); Telemetry 
·
GFE vs. contractor-supplied assumptions 
·
Trade studies 
·
Vehicle failure modes accommodated by subsystem
·
Interfaces (hardware interfaces including electrical and thermal interfaces, software interfaces, human interfaces, crew escape systems interfaces, external interfaces) 
·
Fault Detection, Isolation and Recovery
·
Consumables list
·
Diagnostic strategy
·
Maintainability strategy
·
Initialization procedures and parameters
·
Day of launch parameters and late-load requirements
·
Performance analysis 
·
Margin analysis 
·
Abort analysis
·
Operational envelope (limitations on any aspect of vehicle flight)
·
Failure analysis (reacting to vehicle failures)
·
Component reusability/refurbishment analysis
·
Launch scrub turnaround plan
·
References
·
Indication that item is a change from the previous submission

Special analyses documentation in Volume 1 shall include the following:
·
Crew Compartment Mockups Development and Utilization Plan*
·
Flight Crew Equipment Management Plan 
·
Analysis of hygiene systems interfaces with ECLSS
·
Stowage/inventory strategy including an analysis of stowage configurations for all mission phases 
·
Crew compartment internal configurations for all mission phases (including placement of all internal restraints & mobility aids)
·
Crew launch and entry restraint systems ('seats' or equivalent) operations analysis
·
Critical Care Transport Plan for ill or injured crewmember from point of occurrence to landing; including advanced medical care life support assumptions

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word/EXCEL based, XML, and ASCII, delimited for data.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.
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6.
TITLE:
Pyrotechnic Subsystem Design and Data Book
120. DESCRIPTION/USE:
The Pyrotechnic Subsystem Design and Data Book shall provide documentation of the development, design, testing, integration, verification and operation of the pyrotechnic subsystem for the CEV.  NASA will use this information as a source for insight into the Contractor’s design of the CEV pyrotechnic subsystem, especially with respect to reliability and safety.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The Contractor shall plan pyrotechnic systems to be designed, fabricated, verified, and operated in accordance with NSTS 8060, Space Shuttle Systems Pyrotechnic Specification.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.9. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Pyrotechnics subsystem includes all explosively-operated devices, explosive initiators/detonators, pressure cartridges, firing units/controllers, and energy transmission lines (excluding vehicle wiring).
13.2
APPLICABLE DOCUMENTS:

NSTS 08060: Space Shuttle System Pyrotechnic Specification
13.3
CONTENTS:

The Pyrotechnic Subsystem Design and Data Book shall provide documentation of the development, design, testing, integration, verification and operation of the pyrotechnic subsystem.

The Pyrotechnic Subsystem Design and Data Book shall include the following data:
a.
Assumptions and groundrules
b.
Trade studies and results
c.
Detailed subsystem design description and design rationale including schematics
d.
Subsystem operational plan and description including command and control (arming/firing) approach, nominal and off-nominal operational scenarios, servicing and safing procedures, and Day of Launch activities
e.
Hardware component descriptions including sourcing approach for initiators
f.
Ground test results and reports including natural and induced environments applicable to the pyrotechnic subsystem
g.
Performance analyses
h.
Margin analyses
i.
Reliability analyses
j.
Interface requirements for integration into the CEV including safing provisions for ground processing, servicing and pre-flight operations.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Office-compatible for data and reports, PDF for drawings/schematics, and XML.
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:
CEV
2.
DRD NO.:
CEV-T-079
3.
DATA TYPE:
3
4.
DATE REVISED:
2/24/2005



5. 
PAGE:
1

6.
TITLE:
Recovery Systems Design and Data Book
121. DESCRIPTION/USE:
Documentation for design information and data for vehicle recovery systems.  NASA will use this information as a source for insight into the contractor’s and subcontractor’s design of the vehicle recovery systems and interfaces.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.10. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Recovery Systems Design and Data Book provides details of the contractor’s and subcontractor’s designs, design rationale, selections, and data developed for the recovery systems, including parachute assemblies, equipment for impact attenuation and floatation and the recovery system interfaces to the vehicle.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

As a minimum, the deliverable shall include, the following 
·
Nominal and abort scenario sequence of events and timelines
·
Redundancy philosophy and rationale 
·
Detailed design description and design rationale 
·
Hardware component descriptions
·
Trade studies, rating rationale, and results
·
GFE vs. contractor-supplied assumptions
·
Material selection and rationale  
·
Component-level structural stress analysis process and assumptions, including safety factors, derating factors, safety margins and rationale

·
Ground test results and reports, including soft materials as was as metallic components
·
Natural and induced environments applicable to the recovery system 
·
Mass, volume, and moments of inertia properties for the components and assemblies
·
Interface requirements for integration into vehicle, including parachute attachment points, sling routing, sling loading (including magnitude, direction of the loading and load sharing between the slings) sling tiedown locations, insulation, surface roughness and curvature where soft goods come into contact with vehicle, and compartments (e.g. restraints, smooth walls, no sharp edges, venting)
·
Packing density selection and rationale
·
Packing and rigging procedure development process (overview of content, use of inspection points, who performs the inspections, etc.) and rationale 
·
Shelf life and long term storage assessment and rationale
·
Useful life assessment and rationale
·
Repair philosophy, process, and rationale
·
Component reusability assessment and rationale
·
Reliability assessment process overview and assumptions
·
Drop test process including test philosophy, techniques, analysis, and test planning and reporting
·
Drop test anomaly tracking process
·
Schematic layouts and drawings of recovery sequence of events, hardware assemblies, and components

Special documentation that shall be delivered as addendum to the D&DB
·
Drop test matrix including test configuration and test objectives
·
Drop test plans
·
Drop test readiness review data, including the following test hardware configuration for the test, status/disposition of previous test’s or any open anomalies, damage maps, use history, any configuration changes that were implemented during the preparations, results of tests that have been conducted in support of anomaly resolution or design changes, stress analysis and safety margins for all components, test objectives and success criteria, test trajectory, sequence and timeline, performance predictions, predicted loads and performance, rigging details, procedures or flight rule changes/readiness, go/no criteria, contingency plans, and test/range services
·
Drop test reports, including test configuration and objectives, specific hardware used, test trajectory, test results, test anomalies, and test conclusions
·
Packing and rigging procedures
·
Anomaly log maintained of all drop tests, including the anomaly title, description, impact of anomaly, resolution, and status (i.e. open or closed)

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.  MS Word/EXCEL based, XML, and ASCII, delimited for data
13.5
MAINTENANCE: Changes shall be identified and complete re-issue of the document is required.  In between the submittal dates listed on the Data Requirements Matrix, submission of the addendum as it is developed is required during the test program and shall be done without re-issuing the entire document.  The final delivery of the Design and Data Book shall include all of the addendum that had been developed.
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6.
TITLE:
Recovery Systems Simulation Models and Documentation
122. DESCRIPTION/USE:
Delivery of recovery system math models, descriptions, analyses results and associated supporting documentation.  NASA will use this information as a source for insight into the contractor’s and subcontractor’s design tools required for making critical design decisions and for system performance assessments.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.10. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document provides insight into all recovery systems simulation models and documentation.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The document shall include the models used in the design ,development, and assessment of the recovery system.  For each model, include the model descriptions and assumptions. These models include the following:
·
Trajectory development for recovery sequences
·
Selection of disreefing timing
·
Parachute inflation, staging, sling, extraction and energy modulator stripout loads
·
Performance assessment including descent rate predictions
·
Component-level stress analyses (including safety factor, design factor, working loads, pull test results, and safety margins),
·
Reliability analysis
·
Landing attenuation device related-analyses
·
Floatation device related analyses. Documentation shall include assumptions, model description and model verification. The analyses shall include pertinent vehicle data and natural environmental constants.  


13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
GN&C Design Requirements Document
123. DESCRIPTION/USE:
To provide documentation for the GN&C system requirements. Used in support of the design and analysis of the GN&C system, and the development of system tests, flight software, and hardware.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The following document(s) may be used as reference:
•  MIL-F-8785C: Airplane Stability, Control and Flying Qualities
•  MIL-F-9490D: Flight Control Systems Design
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.11. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This document presents GN&C design requirements to ensure consistent design and development of CEV flight hardware and software.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The GN&C Design Requirements Document shall contain:
a. Stability Requirements (nominal and 3 sigma conditions)
1. Gain and Phase margins (flight control, guidance, Integrated G&C)
b. Performance Requirements (including abort scenarios)
1. Step Response
2. Tracking Response
3. Disturbance Rejection Response
4. Docking Requirements
c. GN&C Hardware
1. Sensor Requirements (specifications, alignment tolerances, latency)
2. Digital Signal Processing (rates and latency)
3. Actuator Requirements
d. Integrated GN&C Test and Evaluation Requirements [test matrix, pass/fail criteria, developmental flow diagram, developmental and evaluation tools]

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1.
13.5
MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval.  Complete re-issue of the document is required.
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6.
TITLE:
GN&C Design and Data Book
124. DESCRIPTION/USE:
To provide documentation of the Guidance, Navigation, Control, and Integrated GN&C 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 GN&C systems, and the development of system tests, flight software, and hardware.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.11. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The GN&C Design and Data Book is divided into four volumes.  Volume 1 is the Guidance System Design and Data Book.  Volume 2 is the Navigation System Design and Data Book.  Volume 3 is the Control System Design and Data Book.  Volume 4 is the Integrated GN&C System Design and Data Book.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

Volume 1:
The Guidance System Design and Data Book shall contain:
a. General Design Guidelines
1. Stability (Gain and Phase Margins)
2. Performance (Step response, Flight Phase Discontinuities)
3. Operational Envelope (Dynamic pressure, Body Rates, Attitude Limits, Load Limits,]
4. Digital Signal Processing (computation rates, latency)
b. Longitudinal Design Guidelines
c. Lateral-Directional Design Guidelines
d. Developmental Test and Evaluation Guidelines (test matrix, pass/fail criteria, developmental flow diagram, developmental and evaluation tools)
e. Algorithm Design (Flight phase transition logic, equation derivations)
f. Architecture Diagram
g. System Trade Studies

The following data is available in other DRD’s therefore listing the DRD and section where the data can be found is sufficient.
h. Failure Modes and Effect Analysis
i. Software Requirements and Specifications
j. Interface Requirements
k. Databases
1. Vehicle Specification [vehicle geometry]
2. Aerodynamic data

Volume 2:
The Navigation System Design and Data Book shall contain:
a. General Design Guidelines
1. Performance 
2. Digital Signal Processing 
3. Sensor Characteristics 
b. Developmental Test and Evaluation Guidelines [test matrix, pass/fail criteria, developmental flow diagram, developmental and evaluation tools]
c. Algorithm Design [Kalman Filter equations, state vector propagation, State Vector update and Covariance Matrix, Reference frames, Navigation phases and major modes]
d. Architecture Diagram
e. System Trade Studies

The following data is available in other DRD’s therefore listing the DRD and section where the data can be found is sufficient.
f. Failure Modes and Effect Analysis
g. Hardware Requirements and Specifications
h. Software Requirements and Specifications
i. Interface Requirements
j. Databases
1. Sensor models [Star Tracker, IMU, Atmospheric Pressure sensor]
2.  Landing Sites
3. Mass properties
4. Environment model [winds, gust, atmosphere]
5. Vehicle Specification 
6. Aerodynamic data [drag, lift]

Volume 3:
The Control System Design and Data Book shall contain:
a. General Design Guidelines
1. Stability (Gain and Phase Margins)
2. Performance (Step response, Command Tracking Response, Disturbance Rejection, Control Authority)
3. Operational Envelope (Dynamic pressure, Body Rates, Attitude Limits, Load Limits, Winds/Gust/Turbulence)
4. Digital Signal Processing (computation rates, latency)
5. Sensor Characteristics (I/O fidelity, latency)
b. Developmental Test and Evaluation Guidelines (test matrix, pass/fail criteria, developmental flow diagram, developmental and evaluation tools)
c. Algorithm Design (system lead/lag requirements, filters, gains, hysteresis, deadbands, mode logic)
d. Architecture Diagram
e. System Trade Studies

The following data is available in other DRD’s therefore listing the DRD and section where the data can be found is sufficient.
f. Airframe Characteristics
1. Small Perturbation Equations of Motion
g. Failure Modes and Effect Analysis
h. Hardware Requirements and Specifications
i. Software Requirements and Specifications
j. Interface Requirements
k. Databases
1. Sensor models [second order frequency model, rate gyro, accelerometer, air data system]
2. Parachute/Parafoil model
3.  Actuation models [second order frequency model]
4. Mass properties [c.g., inertia’s, weight, boundaries]
5. Environment model [winds, gust, atmosphere]
6. Vehicle Specification [location of jets, sensors, etc.]
7. Propulsion model [ISP, Thrust profile]
8. Aerodynamic data [c.p., uncertainties, small Perturbation Aerodynamic Derivatives, plume impingement]
9. Modal results at sensor locations
10. Flex and propellant slosh

Volume 4:
The Integrated GN&C System Design and Data Book shall contain:
a. General Design Guidelines
1. Stability [Integrated G&C Gain and Phase margins]
2. Performance [End to End testing]
3. Operational Envelope
b. Developmental Test and Evaluation Guidelines [test matrix, pass/fail criteria, developmental flow diagram, developmental and evaluation tools]
c. Architecture Diagram

The following data is available in other DRD’s therefore listing the DRD and section where the data can be found is sufficient.
d. Failure Modes and Effect Analysis
e. Interface Requirements
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6.
TITLE:
CEV Wiring Plan
125. DESCRIPTION/USE:
The CEV Wiring Plan describes the process by which electrical wires and fiber optic cables are defined, fabricated, routed, installed, and verified for the CEV. The Government will utilize the contractor’s CEV Wiring Plan to ensure that the contractor’s approach for wiring harness definition, production, management and control is acceptable for the accomplishment of CEV Project objectives.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

The CEV Wiring Plan shall address the harness fabrication and routing, installation, and verification requirements identified in NASA-STD-8739.4, Crimping, Interconnecting Cables, Harnesses and Wiring. The specialty engineering requirements for electronics fabrication defined in Section 2.1.9.1 Materials and Processes will take precedence in the event of a conflict with NASA-STD-8739.4. 
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.12. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Wiring Subsystem provides the power, data and command paths, both electrical and optical, required to test, operate, verify and certify the CEV throughout its life cycle. The Wiring Subsystem also includes electrical and optical production breaks, access points and service panels used to support nominal and off-nominal testing, calibration, operation and safing of the CEV, as well as any dynamic electrical/optical panels or connectors needed to make/break connectivity between the CEV and other Constellation elements or external equipment from launch through recovery. 
13.2
APPLICABLE DOCUMENTS:

NASA-STD-8739.4: Crimping, Interconnecting Cables, Harnesses and Wiring
13.3
CONTENTS:

The CEV Wiring Plan shall include the following:
a)
Description of the process for defining and organizing the CEV electrical and optical command, data and power signals in sufficient detail to support population of the CEV Wiring Database with functional paths, signal paths, signal end points as well as manufacturing information including parts data, conductor and shield terminations, connector and signal designations, and special instructions.
b)
Description of the process for identifying the electrical panels, production breaks and access points needed to assemble, test, operate, service, safe and troubleshoot the CEV.
c)
Description of the process for identifying the dynamic electrical/optical separation panels and connectors needed to make or break electrical and optical connections between the CEV and other Constellation elements or external equipment from launch through recovery.
d)
Description of the process for defining the routing of electrical wiring and fiber optic cabling on the CEV including the appropriate separation of signal types and redundant strings. A primary output of the routing process is a definition of wire/cable length including component avoidance/clearance, structural expansion/contraction, minimum bend radius and service loop considerations.
e)
Description of the process for fabricating and installing electrical wiring and fiber optic cabling on the CEV including location of final terminations (nail board or spacecraft), harness attachment approach, harness bundling techniques, and harness and connector identification and labeling.
f)
Provisions for ensuring the physical integrity of the electrical/optical wiring and cabling during vibration environments including self locking connectors, use of safety wire and/or other motion prevention techniques, and harness lacing/strapping techniques.
g)
Traceability of parts and materials, tools (calibration) and labor (certification) used to fabricate and install the electrical and optical harnesses and cabling.
h)
Provisions for verifying the integrity of the installed electrical wiring and connections (continuity, insulation resistance (isolation) and dielectric withstanding voltage).
i)
Provisions for verifying the integrity of the installed optical cabling and connections.
j)
Description of the process for monitoring, tracking and controlling the progress of CEV electrical and optical harness/cable fabrication, routing, installation and verification including the inspection processes and discrepancy tracking and resolution processes.
k)
Description of the process for identifying, implementing, tracking and resolving drawing change traffic for electrical and optical signal paths during all phases of vehicle design, fabrication, assembly, testing and operation.
l)
Provisions for collecting and recording mass properties data for electrical and optical harnesses/cabling during the fabrication and installation process. 
m)
Identification of Approved Parts List for connectors, wiring and general electrical supplies
n)
Description of the process for sizing electrical conductors (AWG) including physical robustness, current limit, temperature rise limit, voltage drop, and design margin.
o)
Description of the process for maintaining configuration control over the wiring subsystem to support powered testing including production/verification status of connectors and wiring (e.g., signal routed, terminated, verified, safed), and the physical status of the connectors on the spacecraft (e.g., mated, de-mated or safed).
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6.
TITLE:
CEV Wiring Database and Reports
126. DESCRIPTION/USE:
The CEV Wiring Database stores information regarding the electrical and optical data, command, and power connectivity in the CEV System and enables the export and distribution of this information in support of CEV design, integration and testing activities. The Government will utilize the CEV Wiring Database and Reports to ensure that the contractor’s plan for collecting, storing, controlling, implementing and reporting wire harness data is acceptable for the accomplishment of CEV Project objectives.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

None.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.12. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Wiring Database is a key component in the implementation of the CEV Wiring Plan. The design of the CEV Wiring Database must provide for the storage, update, retrieval, querying, tracking, reporting and exporting of key wiring information for the CEV System and its electrical and optical interfaces with other Constellation elements and external equipment. The CEV Wiring Database will be the primary source of information for the fabrication, installation and verification of the electrical and optical connections for the spacecraft.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The CEV Wiring Database and Reports shall include the following provisions:
a)
Security provisions to limit access and change authority to designated personnel 
b)
User interface to support the storage, update, retrieval, querying, tracking, reporting and exporting of key wiring-related information as defined by the contractor in the development of the CEV Wiring Plan.
c)
Fields for the storage of functional and signal path connectivity for the Wiring Subsystem including signal type, signal description, connector designation, signal designation and definition of signal end points by component, connector and pin.
d)
Fields for the storage of wire harness manufacturing data including wire/cable type, wire/ cable length, terminations of conductors and shields, parts/materials information, and special manufacturing instructions.
e)
Linkage between the CEV Wiring Database and the CEV Data and Command Dictionary to support integration of CEV Wiring Database signal paths with software channelization and command data.
f)
Ability to export signal path diagrams in standard drawing formats and in PDF.
g)
Ability to export manufacturing drawings and instructions in PDF.
h)
Ability to produce harness status reports describing the current progress of CEV harness definition, fabrication, installation and verification for electrical and optical connectivity including comparisons with an historical metrics record.
i)
Ability to produce connectivity reports and user-defined reports to support the design, test, troubleshooting and operation of the CEV System.
j)
Ability to produce status reports describing the progress of CEV harness drawing definition, release and modification including comparisons with an historical metrics record.

13.4
FORMAT: Electronic format per Section J-3 2.3.2.1, native database format defined by the Contractor with the ability to export the entire contents of the database in an industry standard database exchange format. Ability to export drawings in standard drawing formats and in PDF. Ability to produce manufacturing instructions in PDF. Ability to  produce connectivity reports in Microsoft Excel-compatible format. Ability to  produce status reports in Microsoft Word-compatible format. 
13.5
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6.
TITLE:
CEV Grounding, Shielding and Circuit Protection/Isolation Plan
127. DESCRIPTION/USE:
This CEV Grounding, Shielding and Circuit Protection/Isolation Plan addresses the design issue of the spacecraft ground reference and power return approach, as well as the safety issue of controlling the flow of electrical current associated with electrical shorts, EMI, and current surges/voltage spikes during testing and operation. The Government will utilize the contractor’s CEV Grounding, Shielding and Circuit Protection/Isolation Plan to ensure that the contractor’s control over inadvertent or undesirable electrical signals is acceptable for the accomplishment of CEV Project objectives.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

None.
12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.12. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The CEV Grounding, Shielding and Circuit Protection/Isolation Plan must be consistent with the Constellation approach for ground and flight systems that interface with the CEV System.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The CEV Grounding, Shielding and Circuit Protection/Isolation Plan shall include the following:
a)
Approach for defining, establishing and maintaining reference ground plane(s) for the CEV System
b)
Approach for returning current from energized components to the spacecraft power source(s)
c)
Approach for establishing reliable ground plane connectivity for spacecraft components, connectors and shielding
d)
Definition of shielding type and termination strategy, as required, for the full range of signal types and levels
e)
Approach and analysis for safety grounds
f)
Grounding approach for buildup and integrated ground testing of the CEV System
g)
Grounding approach for the CEV System while mated to the CEV Launch Vehicle.
h)
Provisions for electrical circuit protection
i)
Provisions for electrical isolation/switching of subsystems, components or circuits to support in-flight and ground maintenance and troubleshooting.
j)
Identification and implementation approach for any circuits or components that will require electrical isolation from the reference ground plane(s) for proper operation
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6.
TITLE:
Abort/Escape System Design and Data Book
128. DESCRIPTION/USE:
Compilation of design, analysis and test reports used in the Abort/Escape System Design
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.2.13. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Documents the abort/escape system design approach, including the input assumptions, the analytical methods used, the results of the analyses and the comparison to applicable quantitative requirements.  This document applies to all CEV initiated abort modes, systems, and subsystems with the exclusion of crew survival equipment, which is covered by a different DRD.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

Provide description of system and subsystem design, relevant data, analytical methods and tools, design environments, and supporting analysis. The Abort/Escape System Design and Data Book shall include: 
·
Schematics layouts and drawings of subsystems (e.g. Structure/Mechanism, Propellant/Fluid, electrical, instrumentation, communication, C&DH, GN&C, etc.) 
·
Thermal,, static and dynamic (including startup transient, vibro-acoustic) load models and performance calculation models (include model assumptions, model technique, input and output data)
·
Failure detection mechanism (include warning time assessment) and associated abort/escape decision process and initiation criteria, and abort system response time allocation by subsystem.
·
Trajectories, G-load profiles (both translational and rotational during abort/escape operation and at touch down), and peak surface temperatures.
·
Separation dynamics and aerodynamics, multi-vehicle relative motion trajectories, jet interaction induced over pressures (if appropriate), and re-contact assessment.
·
Resources and usage profiles (e.g. power, data bandwidth, propellant, etc.) 
·
Description of physical and functional interfaces
·
Design environments (include both natural and induced) for the Abort/Escape system (e.g. sea states, landing attenuation, explosion debris field, including landing footprint debris field, overpressure, and fire ball) and design environment methodology descriptions.
·
Simulation tool description and validation report.
·
Rescue related data
·
Mass and volume properties
·
Human factor engineering analysis and data.
·
Critical Items List
·
Abort system application description for assumed abort scenarios, i.e. Pad abort, ascent abort, entry abort, etc.
·
Component selection candidates (include vendor component drawings and cross-sections, material usage list, any test reports, mill reports, NDE reports, burst article or qualification test reports that may be available. Provide some level of technical and schedule feasibility assessment to procure long lead time components) 
·
Component reusability/refurbishment/recertification analysis and maintainability strategy (if applicable)
·
Development activities and test plan (include the test scope, required schedule milestones, test objectives and rationale, test article architecture, instrumentation requirements, data acquisition requirements, facility requirements, fluid requirements, participant roles and responsibilities, a test matrix identifying test article configurations, test parameters, test durations, number of tests, success criteria, data format requirements, and a discussion of how the test data will be interpreted to satisfy the test objectives. Raw test data shall be made available to NASA.)
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6.
TITLE:
Facilities Identification Plan
129. DESCRIPTION/USE:
This plan identifies all facilities and testbeds that the program will use for integrating and testing the CEV subsystems, how those facilities will be obtained, and, for those facilities built from scratch, the plan for developing and certifying those facilities.  


8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.3. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

Requirements for facilities and facility systems shall include as a minimum: 

a.
Narrative description of the purpose and/or function of the facility, room, system, and/or equipment item.

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, data networking 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.
Backup power and other backup or contingency requirements (chilled water, hot water, etc.).

o.
IRD for all interfaces with flight hardware and support equipment.

p.
References to any special studies that influenced the criteria.
              q.            Consideration of human engineering requirements.


Requirements for support equipment and associated software shall include as minimum: 
              a.
Narrative description of the purpose and/or function of the support equipment item.

b.
Physical dimensions of the item(s) including any required lifting weight and ceiling hook height.

c.
Number and type of personnel assigned to operate the support equipment. 

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.
Communications, data networking systems.

h.
Special structural needs (e.g. vibration controls, etc.).

i.
Material handling requirements. 

j.
Environmental pollution controls.

k.
Backup power and other backup or contingency requirements.

l.
IRD for all interfaces with flight hardware and support equipment.

m.
References to any special studies that influenced the criteria.
              n.            Consideration of human engineering requirements.

For Contractor provided facilities, facility systems, support equipment and associated software, the implementation plan provides the detailed hardware and software implementation approach and preliminary designs.  The following elements shall be are included as appropriate:

a.
Provide descriptions, approaches, and preliminary 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.
Facility, facility system, and support equipment projected cost analyses

e.
Project design, acquisition and build/modification approaches, concepts, and schedules

f.
ICD for all interfaces with flight hardware and support equipment.

g.
Proposed initial spares to be purchased for each facility system and equipment item.
              h.            Plans to maintain and reconfigure these ground systems to be consistent with each configuration unique to the hardware/software characteristics of the test or flight.

13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This DRD identifies 
1) All facilities needed for integration and testing of the CEV spacecraft subsystems.
2) The plans for constructing, procuring, converting existing, modifying existing, and arranging for the use of all spacecraft facilities, facility systems, testbeds, and test assemblies.
3) Plans for utilizing existing government facilities and industry facilities.
4) How each facility, facility, testbed, and test assembly will be used.
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6.
TITLE:
Flight Test and Evaluation Plan
130. DESCRIPTION/USE:
Provides the plan for developing and implementing a comprehensive flight test and evaluation plan that satisfies all CEV requirements. 
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.4. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This plan addresses the engineering aspects of the flight test program, which encompasses the first unmanned test and all subsequent vehicle flight tests.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

This document shall include
1) The plans and detailed flight test requirements for the first unmanned test and all subsequent vehicle flight tests.
2) Implementation plans for the flight test objectives established in the CEV Level 0 and System of Systems level requirements.
3) A plan for risk mitigation of new or unproven technologies and high-risk technologies.
4) Plans for the implementation of Contractor-derived flight test and evaluation objectives for design verification or the validation of analytical models or operating procedures.
5) A description of the flight test articles and the facilities, support and test equipment, and instrumentation required to implement the plan.
6) A mapping of flight test objectives and flight regimes to each flight test article and its capabilities.  
7) A detailed roadmap showing how the 2011 unmanned test flight and any subsequent flights, if needed, leads to the 2014 manned vehicle test flight.
8) Plans for how all test results and telemetry will be delivered to NASA following each test flight.
9) The Concept of Operations required to execute the 2011 unmanned test flight and any subsequent flights, if needed, and any changes in the Concept of Operations required to support the 2014 manned vehicle tests.
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6.
TITLE:
Vehicle Certification Test Plan
131. DESCRIPTION/USE:
The Vehicle Certification Test Plan documents the Contractor’s testing approach for certifying that the integrated CEV meets all specified functional, performance, and design requirements.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.5. 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Vehicle Certification Test Plan defines the functional and environmental testing to be performed on the integrated vehicle.  The goal of this testing is to establish that the integrated CEV will perform satisfactorily in the flight environment with sufficient margin.  
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

For the integrated vehicle, include plans for:
- vehicle static load testing 
- vehicle modal testing
- vehicle thermal/vacuum testing 
- vehicle EMI testing
- vehicle separation testing
- integrated vehicle functional testing
- verifying documented interfaces 

The certification testing plan shall address:
a. Certification method (test, analysis, simulation, inspection)
b. Compatibility of  test environments with expected mission environments
c. Testing requirements
d. Test configurations
d. Test methods
e. Data recording methods
f. Required test facilities and equipment
g. Hardware/software compatibility
h. Human/machine compatibility
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6.
TITLE:
Vehicle Acceptance Test Plan
132. DESCRIPTION/USE:
The Vehicle Acceptance Test Plan documents the details for acceptance testing the integrated CEV. 
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.5. 
Referenced from SOW Paragraph(s): 3.4
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Vehicle Acceptance Test Plan defines the functional testing to be performed on the integrated vehicle to establish that it meets all functional, performance, and design requirements under conditions specified for the mission.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

For the integrated vehicle, include plans for:
- integrated vehicle functional testing
- verifying documented interfaces 
- other tests as required

The acceptance testing plan shall address:
a. Testing requirements
b. Test configurations
c. Test methods 
d. Data recording methods
e. Required test facilities and equipment
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6.
TITLE:
Manufacturing and Assembly Plan
133. DESCRIPTION/USE:
This document provides the plans for manufacturing and assembling the flight articles, associated unique tooling, fixtures, support and test equipment for producing an integrated, tested CEV.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.5. 
Referenced from SOW Paragraph(s): 3.4
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

The Manufacturing and Assembly Plan for CEV applies to all hardware designed, built and assembled to create and support the development of the CEV throughout the life time of the program.
13.2
APPLICABLE DOCUMENTS:

13.3
CONTENTS:

The Manufacturing and Assembly Plan shall address hardware development of (category):
-  test articles
-  prototype vehicles
-  flight vehicles
-  GSE & TSE
including specialty areas:
-  vehicle primary structure
-  secondary structure to attach subsystem components (as required) to the primary structure
-  lifting fixtures and attachment hardware (for all required orientations/configurations)
-  transportation/holding apparatuses (for all pieces)
-  test fixtures (for all test verification orientations).
The Manufacturing and Assembly Plan shall list information for the design process such as:
-  loads data (by category) 
-  preferred standard hardware list 
-  preferred standard manufacturing processes 
-  soft vs. hard tooling
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6.
TITLE:
CEV Handling and Transportation Plan
134. DESCRIPTION/USE:
This document provides the plans for handling and transporting the CEV spacecraft and its components.  This document includes the plans and stipulations (how, what and when) for all CEV: shipping containers, test fixtures, and transportation equipment.
8.
DISTRIBUTION: As determined by the Contracting Officer.
9.
INITIAL SUBMISSION: Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix
11.
REMARKS:

12.
INTERRELATIONSHIP: Parent SOW Paragraph(s): 4.5. 
Related DRD(s): CEV-O-003, CEV-O-005
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:

This DRD covers ground movement of the CEV (whether in pieces or whole) from initial assembly through testing, final assembly, and checkout of the CEV at the launch site to post-flight recovery and processing.
13.2
APPLICABLE DOCUMENTS:

NASA-STD-8719.9: NASA Standard for Lifting Devices and Equipment
13.3
CONTENTS:

This DRD shall document handling and transportation plans required for the CEV development, tests and flights including these activities:
-  assemble and test CEV prototype or test only hardware
-  assemble the CEV pieces
-  test the CEV in required orientations and configurations as required in the Master Verification Plan
-  deliver the CEV to launch site either in pieces (assemble the CEV at launch site) or fully assembled to processing facilities or the launch site (shipping containers and transportation)
-  integrate the CEV flight system to the launch vehicle and ground systems
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