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Data Requirements Descriptions 
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 DRDs 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 takes 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 DRDs.

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 DRDs.

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 (DRDs)
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, DRDs of this DPD are grouped into the following broad functional data categories:


CATEGORY SYMBOL
DESCRIPTION


B
Business



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 DRDs have been divided into sections in accordance with the above data categories.

1.2.3.5
The DRDs are filed by data category and are in alpha-numeric sequence as listed on the DRL pages that precedes the DRDs.

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 NASA CO or COTR 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 listed in Item 13.2 of a DRD.  Applicable documents form a part of the DPD to the extent specified herein.  

References to documents other than applicable documents in the data requirements of this DPD may sometimes be used, 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 includes such identification elements as title, number, and revision, 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 is not required to deliver the data in a printable format for data deliverables such as binary executables, CAD models, and mathematical models which are not printable.


Data deliverables outlined by each DRD shall be delivered to NASA in the format specified by the NASA Exploration Information Ontology Model (NExIOM).  NExIOM formats will be governed by the NExIOM Working Group. NExIOM will govern both acceptable formats for data deliverables called out in each DRD as well as metadata that must accompany each delivery product.  NExIOM-mandated meta-information will be expressed in XML and be governed by the NExIOM Working Group.  This accompanying meta-data must be conformant to the following standard: CxP 70040, NASA Exploration Information Ontology Model (NExIOM) Standard for Data Deliverables.  All deliverables shall consist of at least the deliverable itself and accompanying meta-information.  

Software tools, models or simulations made available to NASA shall be accompanied by an XML metadata document conformant to the following schema: CxP 70041, NASA Exploration Information Ontology Model (NExIOM) Standard for Tool, Model and Simulation Deliverables.  When a tool, model or simulation is used to produce or support a DRD-governed deliverable or CSSS program milestone, an indication of the tools, models and simulations used shall be supplied conformant to the CxP 70040, NASA Exploration Information Ontology Model (NExIOM) Standard for Data Deliverables metadata document accompanying the DRD or milestone data.

Data submittals in Microsoft® (MS) Word, 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, Project, Excel or PowerPoint product, the NExIOM-conformant format for the deliverable and the native format electronic file(s) (if different than the NExIOM format) shall be submitted.  When data deliverables are called out in document or report form, any underlying data products (e.g. table data, chart data, requirements databases, process/procedure models, and data book content) must also be provided according to NExIOM format.  

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 is 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.  DRDs which require hardcopy submittals shall 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 Section J, Attachment J-13, 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
c.
NExIOM meta-data document per section 2.3.2.1

2.3.4
Use of the ICE Repository:  See Section J, Attachment J-13, Integrated Collaborative Environment (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.
Paper type – non glossy

b.
Finished size – 8 1/2” X 11”

c.
Pages shall be printed on both sides; blank pages shall be avoided when possible

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

e.
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 ECPs are excluded from the marking provisions of this paragraph.  All Type 1 documentation, excluding configuration management requirements, shall 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 Document Submittals
2.8.1
Revisions of documentation may be accomplished either by individual page revision or by a complete reissue of the document identified in accordance with section 13.5 of the DRD, with the exception of drawings (which shall be revised in accordance with contract configuration management requirements).

2.8.2
A 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.

2.8.3
Changes of a minor nature to correct obvious typing errors and misspelled words shall only be made when a technical change is made, unless the accuracy of the document is affected.

2.8.4
All revised pages shall be identified by a revision symbol and a new date.  Each document shall contain a log of revised pages that identifies 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 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.  

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 the NASA Contracting Officer (CO) or Contracting Officer’s Technical Representative 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 shall 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 shall be entered in the “Superseding” block.

3.3.3
The Document Change Log entitled “Incorporated Revisions” shall 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 DRDs that have been revised. The issue symbol, which will commence with “A” and progress through “Z,” will be entered in the DPD identification block of each DRD page of the DPD.
	 

DRD
	 

Title
	Type
	Submission Events
	Notes:

	
	
	
	Proposal
	ATP
	IBR
	Element IC PDR
	EVA IC PDR
	Element IC IDR
	Element IC CDR
	EVA IC CDR
	ProRR (IC)
	Delta SRR (LC)
	Element LC PDR
	EVA LC PDR
	Element LC IDR
	Element LC CDR
	EVA LC CDR
	ProRR (LC)
	SAR
	FRR
	Other
	Key: 
I = Initial Delivery
F = Final 
U = Update 

	CSSS-B-001
	Financial Management 533
	3
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Monthly and quarterly, refer to DRD for submission timing

	CSSS-B-002
	Reserved
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CSSS-B-003
	Contractor Integrated Master Schedule and Cost Performance Report
	2
	I
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 U
	Monthly; initial delivery is IMS only; refer to DRD for submission timing.

	CSSS-B-004
	Financial Reporting Contractor-Held Property
	3
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 U
	Monthly report due the 21st day after the close of the month, beginning the first month after ATP.  Annual report via NF 1018 due November 30 each year

	CSSS-B-005
	Government Property Management Plan
	1
	I
	F

30 days after
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	U
	Check annually and update as required

	CSSS-B-006
	Reports Required for Logistics
	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	U
	Semi-annual reports due March 25 and September 25 of each year.  The annual report is due September 25 of each year.  See DRD for other due dates

	CSSS-M-001
	Management Plan
	1
	I
	F
60 days
after
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Check annually and update as required

	CSSS-M-002
	Performance Assessment Plan
	1
	 
	F
60 days
after
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Check annually and update as required

	CSSS-M-003
	Performance Assessment Reports and Management Reviews
	3
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	I & U
	Performance Assessment Reports:  The first Monthly input should support a review 20 working days after the initial financial month end. Submission frequency for updates is monthly.

Performance Management Reviews:  The first input should support a review 20 working days after the end of the initial GFY quarter under contract.  Submission frequency for updates is quarterly

	CSSS-M-004
	Configuration Management Plan
	1/3
	 
	I
90 days
after
	
	F 

45 days prior
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U 
	Plan - Check annually and update as required.  Reports - per Plan

	CSSS-M-005
	Data Management Plan
	1
	 
	I
90 days
after
	
	F 

45 days prior
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 U
	Check annually and update as required

	CSSS-M-006
	Risk Management Plan and Reports
	1/3
	 
	I
60 days
after
	F 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 U
	Plan - Check annually and update as required.  Reports - per Plan

	CSSS-O-001
	Flight Hardware Processing Constraints and Requirements Document
	1
	 
	
	 
	
	 
	
	 
	I
	 
	
	 
	
	 
	
	U
	
	 
	
	U
	30 days prior to delivery of applicable hardware

	CSSS-O-002
	Launch and Landing Stowage Requirements and Constraints Document
	1
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Required at launch minus 12 months

	CSSS-O-003
	Flight Operations Requirements and Constraints Document
	1
	 
	
	 
	
	 
	
	 
	I
	 
	
	 
	
	 
	
	U
	
	 
	
	F
	Required at launch minus 18 months

	CSSS-O-004
	Suit Sizing Requirements and Constraints Document
	1
	 
	
	 
	
	 
	
	 
	I
	 
	
	 
	
	 
	
	U
	
	 
	
	F
	Required at launch minus 18 months

	CSSS-O-005
	Integrated Logistics Support Plan
	1
	 
	
	 
	
	I
	
	F
	
	 
	
	 
	U
	 
	
	U
	
	 
	
	U 
	Check annually and update as required

	CSSS-O-006
	Logistics Support Analysis
	2
	 
	
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Deliver as required per Integrated Logistics Support Plan developed per DRD CSSS-O-005

	CSSS-O-007
	EVA Manifests
	1
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	F
	U
	Updated for each flight and as hardware manifest changes are required

	CSSS-O-008
	Flight Data Book
	3
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Delivered for each flight two weeks prior to launch

	CSSS-O-010
	Mission Support Plan 
	3
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Check annually and update as required

	CSSS-O-011
	Hardware Inventory Report
	3
	 
	
	 
	
	 
	
	I
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Update as required per Integrated Logistics Support Plan developed per DRD CSSS-O-005

	CSSS-O-012
	Training Event Support Log
	3
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Daily report

	CSSS-O-013
	Processing Procedures
	1
	 
	
	 
	
	 
	
	I
	
	 
	
	 
	
	 
	I
	 
	
	 
	
	F
	Deliver as required to support CSSS contract; reviewed and updated at least every 18 months using a documented review procedure to verify compliance with the latest requirements, verification methods, hazard controls, and safety practices

	CSSS-S-001
	System Safety Plan
	1
	I
	F
60 days
after
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Proposal - Deliver draft plan.  Check annually and update as required

	CSSS-S-002
	System Safety Hazard Analysis
	1
	 
	

	 
	
	
	
	 
	
	 
	
	 
	
	 
	 
	
	
	 
	
	U 
	Updates at all design reviews at all levels per DRD CSSS-T-020.  Hazard analyses shall be   submitted 30 days prior to major Project design milestones to support Project/Program safety reviews

	CSSS-S-003
	Fault Tree Analysis
	1
	 
	
	 
	
	I
30 days 
prior
	
	 
	U                30 days prior
	 
	
	 
	U
30 days
 prior
	 
	
	U
30 days
 prior
	
	 
	
	U 
	The analysis shall be submitted at each major Project milestone and in support of Program safety reviews

	CSSS-S-004
	Safety, Health, and Environmental Plan
	1
	I
	F
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U 
	The Contractor may revise the plan at any time or at the direction of the Government.  Revisions are subject to government review and approval.  Check annually and update as required

	CSSS-S-005
	Reliability, Availability, and Maintainability (RAM) Plan
	1
	 
	F
90 days
after
	 
	
	     
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U 
	Check annually and update as required

	CSSS-S-006
	Failure Mode and Effects Analysis and Critical Items List (FMEA/CIL)
	1
	 
	
	 
	
	
	
	 
	
	 
	
	 
	
	 
	
	
	
	 
	
	 U
	Updates at all design reviews at all levels per DRD CSSS-T-020.  FMEA/CILs shall be   submitted 30 days prior to major Project design milestones to support Project/Program safety reviews

	CSSS-S-007
	Limited Life Items List 
	1
	 
	
	 
	I
	 
	
	 
	U
	 
	
	 
	U
	 
	
	U
	
	 
	F
	U 
	Updates at all design reviews at all levels per DRD CSSS-T-020.  Update accumulated time/cycles at each hardware shipment with Acceptance Data Package

	CSSS-S-008
	GIDEP and NASA Advisory Problem Data Sharing and Utilization Program
	3
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	I
	GIDEP and NASA Advisory reporting shall begin with the manufacturing of flight, or flight-like hardware and software

	CSSS-S-009
	Quality Assurance Plan
	1
	I
	F
60 days
after
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Proposal - Deliver draft plan.  Check annually and update as required

	CSSS-S-010
	Problem Reporting, Analysis, and Corrective Action (PRACA) Reporting
	1/2/3*
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	PRACA reporting begins with the manufacturing of deliverable flight, or flight-like hardware and software. *Data Type: Initial Report is Data Type 2. Preliminary report is Data Type 3. Close-Out/Explanation is Data Type 1


	CSSS-S-011
	Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan
	1
	 
	
	 
	
	 F
30 days
prior
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Check annually and update as required

	CSSS-S-012
	Software Assurance Plan 
	1
	 
	F
90 days
after
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U 
	Check annually and update as required

	CSSS-S-013
	Safety and Health Program Self Evaluation
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Evaluation due September 30 of each year

	 CSSS-S-014
	Lessons Learned Program Plan and Lessons Learned 
	1
	
	F 

90 days after 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	U 
	Plan due 90 days after ATP.  Lessons learned are due 30 days after a triggering event; or 30 days after investigation; or engineering analysis is complete.  Check annually and update as required 

	CSSS-T-001
	Contractor Systems Engineering Management Plan
	2
	I
	 U
60 days
after
	F
	
	U
	
	 
	U
	 
	
	 
	U
	 
	
	U
	
	 
	
	 U
	Check annually and update as required

	CSSS-T-002
	Preparation of EVA Systems Project Unique Specifications
	1/2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U/F
	Deliveries per DRD CSSS-T-020

	CSSS-T-003
	Interface Control Documents
	1
	 
	
	 
	I
	U
	
	U
	U
	 
	
	U
	U
	 
	U
	U
	
	 
	
	U
	Updates at all design reviews at all levels per DRD CSSS-T-020

	CSSS-T-004
	Requirements Traceability Report
	2
	 
	
	 
	I
	U
	
	U
	U
	 
	
	U
	U
	 
	U
	U
	
	 
	
	U
	Updates at all design reviews at all levels per DRD CSSS-T-020

	CSSS-T-006
	Contractor Master Verification Plan
	1
	 
	 
	F
	
	U
	
	 
	U
	 
	
	 
	U
	 
	
	U
	
	 
	
	U 
	Check annually and update as required

	CSSS-T-007
	System Analysis Plan
	1
	 
	I
60 days
after
	F
	
	 
	
	 
	
	 
	U
	 
	
	 
	
	 
	
	 
	
	 U
	Upon the completion of every analysis/design cycle

	CSSS-T-008
	Engineering Models
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Deliver as required to support CSSS contract

	CSSS-T-009
	CAD Models
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Deliver as required to support CSSS contract

	CSSS-T-010
	Analysis Reports
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Deliver as required per System Analysis Plan developed per DRD CSSS-T-007

	CSSS-T-011
	Materials and Processes (M&P) Selection, Implementation, and Control Plan
	1
	 
	
	 
	
	F
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Initial 30 days prior to EVA IC PDR.  Check annually and update as required

	CSSS-T-012
	Material Usage Agreements (MUAs)
	1/2
	 
	
	 
	
	I
	
	 
	
	 
	
	 
	U
	 
	
	 
	
	 
	
	U
	One month prior; At PDR and as the need for new MUAs is identified during the detailed design process.  MUAs shall be revised and resubmitted whenever design modifications affect the part numbers identified on the MUA or the MUA rationale  

	CSSS-T-013
	Materials Identification and Usage List (MIUL)
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	I*
	F**
	 
	*As-designed at Hardware Acceptance Review; **As-built MIUL prior to FRR

	CSSS-T-014
	Contamination Control Plan (CCP)
	2
	 
	
	 
	
	F
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Initial 30 days prior to EVA IC PDR.  Check annually and update as required

	CSSS-T-015
	Nondestructive Evaluation (NDE) Plan 
	2
	 
	
	 
	
	 
	
	 
	F
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	The Contractor may submit updates/revisions at any time.  Check annually and update as required    

	CSSS-T-016
	Hardware Data Book
	3
	 
	
	 
	
	 
	
	 
	I
	 
	
	 
	
	 
	
	U
	
	F
	
	 U
	Annual update

	CSSS-T-017
	Mass Properties Reports
	2
	 
	
	 
	I
	 
	
	 
	 
	 
	
	 
	 
	 
	
	 
	
	 
	
	U 
	 Update at least annually consistent with CSSS-T-007 identified analysis cycles

	CSSS-T-018
	Specification and Drawing Trees
	
	 
	
	 
	I
	 
	
	F
	
	U
	
	U
	
	 
	U
	 
	U
	 
	
	U 
	

	CSSS-T-019
	Data and Command Dictionary
	1
	 
	
	 
	I
	 
	
	 
	F
	 
	
	U
	
	 
	U
	 
	
	 
	
	U 
	

	CSSS-T-020
	Design Reviews
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Packages delivered for all design reviews per J-15 Critical Milestone Schedule and Contractor IMS (DRD CSSS-B-003)  

	CSSS-T-021
	CSSS Testing Standard Operating Protocol
	2
	 
	
	 
	
	I
	F
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Final due with first element IDR.  Check annually and update as required

	CSSS-T-022
	CSSS Test Procedures
	1
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Test Procedures shall be submitted to the NASA CO or COTR for approval five working days before Test Readiness Review.  Procedures planned to be reused shall be updated at least every 18 months using a documented review procedure to verify compliance with the latest requirements, verification methods, hazard controls, and safety practices

	CSSS-T-023
	CSSS Test Reports
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Reports issued post tests, see DRD for details

	CSSS-T-024
	Certification Plans
	1
	 
	
	 
	
	I
	F
	 
	U
	 
	
	 
	
	U
	
	 
	
	 
	
	U
	Check annually and update as required

	CSSS-T-025
	Certification Data Packages
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	
	 
	

	CSSS-T-027
	Acceptance Data Package
 
	1
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Final with delivery of each Contract End Item (CEI)

	CSSS-T-028
	Facility and TSE  Requirements
	1
	 
	
	 
	
	F
	U
	 
	U
	 
	
	 
	U
	 
	
	U
	
	 
	
	F
	Final at Facility SRRs as identified in the Contractor MVP

	CSSS-T-029
	Facility and TSE Design Document
	1
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	F
	Final at Facility's CDR as identified in the Contractor MVP  

	CSSS-T-031
	Maintenance and Assembly Manual  
	2
	 
	
	 
	
	I
	
	 
	
	F
	
	U
	
	 
	U
	 
	F
	 
	
	U
	Updates at all design reviews at all levels per DRD CSSS-T-020

	CSSS-T-032
	Engineering Drawings and Associated Lists
	3
	 
	
	 
	U
	I
	
	U
	F
	 
	
	U
	U
	 
	U
	U
	
	 
	
	U
	Updates at all design reviews at all levels per DRD CSSS-T-020; maintain to as-built configuration

	CSSS-T-033
	Manufacturing and Assembly Plan
	2
	 
	
	 
	
	I
	
	 
	F
	 
	
	 
	U
	 
	
	U
	
	 
	
	U 
	Check annually and update as required

	CSSS-T-034
	Imagery Plan/Imagery Deliverables 
	2/3
	 
	
	 
	
	I
	
	 
	F
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Imagery delivered as collected.  Check Plan annually and update as required

	CSSS-T-035
	Hardware Handling and Transportation Plan
	1
	 
	
	 
	
	I
	
	 
	F
	 
	
	 
	 
	 
	 
	 
	
	 
	
	 U
	Check annually and update as required

	CSSS-T-036
	Software Development Plan
	1
	I
	
	 
	
	 
	
	 
	
	 
	U
	F
45 days
 prior
	 
	 
	U
	U
	
	 
	
	U
	Check annually, update as required

	CSSS-T-037
	Software Development Folder
	5
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 U
	Continuous electronic access

	CSSS-T-042
	Software Requirements Specification
	1
	 
	
	 
	
	 
	
	 
	
	 
	I
	F 
	F
	 
	U
	 
	
	 
	
	U
	Update as requirements change

	CSSS-T-043
	Software Design Description
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 I
	I
	 
	F
	 
	
	U*
	
	U 
	* Update with as-built data

	CSSS-T-044
	Reserved
	 
	 
	
	 
	
	 
	
	 
	
	 
	
	
	
	 
	
	 
	
	 
	
	
	

	CSSS-T-045
	Reserved
	 
	 
	
	 
	
	 
	
	 
	
	 
	
	
	
	 
	
	 
	
	 
	
	 
	

	CSSS-T-046
	Software Inspection and Peer Review Report
	3
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Within ten working days after completion of each peer review

	CSSS-T-047
	Software Test Plan
	2
	 
	
	 
	
	 
	
	 
	
	 
	I
	 
	I
	 
	U
	 
	
	 
	
	F
	Final three weeks prior to Test Readiness Review.  Check annually and update as required

	CSSS-T-048
	Software Test Description
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	I
	 
	
	 
	
	F
	Final three weeks prior to Test Readiness Review

	CSSS-T-049
	Software Test Report
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	U
	Three weeks after completion of software qualification testing.  Updated after completion of each software regression testing

	CSSS-T-050
	Software Maintenance Plan
	2
	 
	
	 
	
	 
	
	 
	
	 
	I
	 
	I
	 
	F
	 
	
	 
	
	 U
	Check annually and update as required

	CSSS-T-051
	Software User Manual
	2
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	I
	 
	
	F
	
	 U
	

	CSSS-T-052
	Software Version Description Document 
	3
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	 
	 
	
	 
	
	I, U
	Initial three weeks prior to Test Readiness Review,  Update with each delivery of a software build

	CSSS-T-053
	Software Metrics Reports
	3
	 
	
	 
	
	 
	
	 
	
	 
	I
90 days
 after
	 
	
	 
	
	 
	
	 
	
	U
	Monthly update after initial release


DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-B-001

3.
DATA TYPE:  3
4.
DATE REVISED:  08/20/2007




5. 
PAGE:  1 of 3
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 schedules

b)
Evaluating contractor’s actual cost and fee data in relation to negotiated contract value, estimated costs, and budget forecast data

c)
Planning, monitoring, and controlling project resources

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

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  See below

10.
SUBMISSION FREQUENCY:  The due dates for the NF533M and NF533Q reports are outlined in Chapter 3 of NPR 9501.2D, NASA Contractor Financial Management Reporting.  The following is a summary of the NF533 due date requirements:

a)
NF533M:  Due no later than ten working days following the close of the Contractor’s monthly accounting period.

b)
NF533Q:  Due no 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.


11.
REMARKS:  None
12.
INTERRELATIONSHIP:  SOW Paragraph: 1.2.3

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The monthly and quarterly reports shall provide a report for projecting costs and equivalent personnel (EP) for evaluating the Contractor’s actual cost and fee, for the planning, monitoring, and controlling of project and program resources, and for accruing cost.
13.2
APPLICABLE DOCUMENT:

· NPR 9501.2D, NASA Contractor Financial Management Reporting

13.3
CONTENTS:  The elements of cost for financial reporting shall be mutually agreed by the Contractor and NASA project office. The Financial Management Reports (533M and 533Q) shall be prepared in accordance with the detailed instructions provided on the reverse side of the NASA Forms 533M and 533Q and the supplementary instructions set forth in NPR 9501.2D, Chapter 3.
a.
533Q Quarterly Report shall include actual cost and cost projections at the total contract level. The initial 533Q report shall reflect the original contract value detailed by negotiated reporting categories and serve as the original baseline plan.
b.
533M Monthly Report shall include actual cost and cost projections at the total contract level.

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.

533 M and Q reporting shall reflect costs at one WBS Level lower than the control accounts as depicted in Attachment J-4, Contractor Work Breakdown Structure (CWBS).   
533 reports by WBS shall include summary pages for WBS Levels 1 (Total EVA Level) and 2 that equal the sum of all lower level WBS costs contained in the report.


A summary level page reflecting cumulative total contract cost since inception shall be included. Reconciliation between the 533M/533Q and the Cost Performance Report (CPR) or Modified Cost Performance Report (M/CPR) shall be submitted as an attachment to the 533M/533Q Report.

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.

The data contained in the reports shall be auditable using Generally Accepted Accounting Principles.
13.4
FORMAT: 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. Contractor internal automated printout reports may be substituted for 533M/533Q forms (with NASA Contracting Officer’s approval) provided that the Contractor report contains all of the data elements required by NASA Forms 533M and 533Q.  Electronic submission of contractor data is strongly encouraged (reference NPR 9501.2, paragraph 3.7).

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:  CSSS
2.
DRD NO.:  CSSS-B-003

3.
DATA TYPE:  2
4.
DATE REVISED:  09/09/2007




5. 
PAGE:  1 of 28
6.
TITLE:  Contractor Integrated Master Schedule and Cost Performance Report
7.
DESCRIPTION/USE: To provide information for: (1) integrating cost and schedule performance data with technical performance measures, (2) assessing the magnitude and impact of actual and potential problem areas causing significant cost and schedule variances, and (3) providing valid, timely project status information to higher management.
This report consists of two major sections.  The first section is the Contractor Integrated Management Schedule (IMS) and the second section contains the cost reporting formats containing data for measuring the Contractor’s cost and schedule performance on this contract. This is further referred to as the Cost Performance Report (CPR).

a. The IMS is an integrated schedule containing the networked, detailed tasks necessary to ensure successful project 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 project objectives, and to integrate the project schedule activities with all related components.  This DRD is applicable to all aspects of the contract.

     a.1. The 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 NASA.

     a.2. The IMS shall be updated according to the Contractor’s management control system and shall be submitted no less frequently than monthly.  The IMS shall be updated and submitted to the NASA CO or COTR prior to or concurrently with CPR Formats 1-5.  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.  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.

b. The five cost reporting formats contain data for measuring contractors' cost and schedule performance.  Format 1 provides data to measure cost and schedule performance by 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 and contract project management 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 project 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 NASA 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. 
 
c. The CPR shall be used to obtain cost and schedule performance information.  Refer to the Federal Acquisition Regulation (FAR) or NASA Federal Acquisition Regulation Supplement clause on contract.  The CPR data elements shall reflect the output of the Contractor's integrated management system and shall be provided in accordance 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.1 The CPR is a crucial element of NASA’s Continuous Cost-Risk Management (CCRM) process providing the NASA 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, lower level reporting may be specified for the high-cost or high risk items.  NASA reserves the right to amend the control account and reporting levels 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.  NASA 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 +/- $25k
	

	Cost Variance
	+/- 10% and +/- $100k
	+/- 10% and +/- $25k
	+/-$2M


8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix. The IMS and CPR shall be submitted monthly by the 10th to 12th working day of the month following the month being reported.                                          

11.
REMARKS:  The Contractor shall implement and maintain the Contractor IMS and EVM system per CxP 72179, EVA Systems Project Plan, Annex 1 (EVM Implementation Plan) and Annex 3 (Integrated Master Plan (IMP)/IMS Implementation Plan).


The Contractor IMS and CPR shall be available for online viewing at any time during the effort by NASA using appropriately protected Internet/Intranet technologies.

The Contractor shall support efforts to integrate the Contractor provided IMS into the EVA Systems Project IMS.

The time increments to be used in Format 3 shall correspond (within the limits of the Contractor’s disclosed fiscal calendar) with the Government fiscal year.  

CPR reporting shall reflect costs at, a minimum, one level below the control account level as identified in the Contractor Work Breakdown Structure.   WBS levels and definitions for this contract are defined in Attachment J-4, CWBS.

CPR reporting shall include the flow down of EVM requirements to subcontractors as well as any reimbursable agreements with other government agencies.

The following documents may be used as reference:

· NASA Earned Value Management Website (http://evm.nasa.gov/index.html)

· CxP 70070-ANX09, Constellation Program Program Management Plan Annex 9: Earned Value Management System Description

· DI-MGMT-81650, Data Item Description: Integrated Master Schedule

12.
INTERRELATIONSHIP:  SOW Paragraphs:  1.1.1, 1.2, 1.2.5, 1.2.8.1


Related DRDs:  CSSS-M-002, CSSS-B-001

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The CPR includes data to measure cost and schedule performance.  The Contractor IMS provides data for the assessment of contract schedule and logic network of the tasks to be performed.  
13.2
APPLICABLE DOCUMENTS:

· J-4, Work Breakdown Structure

· J-15, Critical Milestone Schedule

· ANSI/EIA-748-A, Industry Guidelines for Earned Value Management Systems
· CxP 72179-ANX01, EVA Systems Project Plan Annex 1:  Earned Value Management Implementation Plan

· CxP 72179-ANX03, EVA Systems Project IMP and IMS Implementation Plan
· DI-MGMT-81466, Data Item Description for Cost Performance Report (available at: http://www.acq.osd.mil/pm/currentpolicy/cpr_cfsr/CPR%20Final%203-30-05.pdf
13.3
CONTENTS:

13.3.1. IMS Content.  The integrated master 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 WBS, 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.  


13.3.2. Contract Milestones and Definitions.  Key project events, which define progress and completion for each WBS element, along with the definition for successful completion of the milestone.

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

13.3.4. Intermediate Schedules.  Midlevel contract schedules that include key tasks/activities and milestones and all associated accomplishments in the summary master schedule, traceable to the WBS 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 below) (vertical integration).

13.3.5. 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 WBS, 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 and project directives.  Shorter-term work packages (ideally equal in length to the reporting interval) are preferred because they provide more accurate and reliable measures of work accomplished.

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

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

13.3.6.2 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.

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

13.3.6.4 Percent Complete (Schedule).  The proportion of an activity or task that has been completed to time now.  This usually involves updating or reporting the activity or task using one of two methods: (1) update the remaining time to complete (remaining duration) and the scheduling software shall 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 shall use the following formula: Percent of Duration Completed = (Actual Duration/Total Duration) x 100.

13.3.6.5 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.

13.3.6.6 Task/Activity Codes and Data Dictionary.  A list of field definitions and code structures.  This list shall be provided to the NASA CO or COTR.

13.3.6.7 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: 


13.3.6.7.1 Finish to Start (FS).  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.


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


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



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

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

13.3.6.9 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.

13.3.6.10 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.)

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

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

13.3.6.13 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.

13.3.6.14 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.

13.3.6.15 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 five 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: 


13.3.6.15.1 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.


13.3.6.15.2 Identification.  The critical path shall be easily identified.

13.3.6.16 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.)

13.3.6.17 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 and contract critical milestones per Section J, Attachment J-15, Critical Milestones Schedule shall be explained in the periodic analysis.  Thresholds for reporting are specified in the remarks section and shall be further addressed in DRD CSSS-M-002, Performance Assessment Plan.

13.3.6.18 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: 


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


13.3.6.18.2 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 NASA CO or COTR.

13.3.6.19 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: 


13.3.6.19.1 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.


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

13.3.6.20 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.  The retention of the IMS data shall be identified in the Contractor Data Management Plan.

13.3.6.21 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, and data).  The determination of significant shall be defined and documented, and agreed to by NASA.  The required or expected delivery dates shall also be identified in the IMS.

13.3.6.22 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.

13.3.6.23 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, (3) moderate to high risk tasks/activities in the project’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: 


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


13.3.6.23.2 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 
project risk management process.  The schedule risk assessment shall 
be submitted on a quarterly basis (minimum) 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.

13.3.6.24 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.  NASA may reserve some fields and/or require the Contractor to use certain fields for specific information.  The requirement for reserved fields is TBD and shall be negotiated between NASA and the Contractor. 


13.3.6.26 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 is to be completed.

13.3.7. 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 is specified in the remarks section.  The monthly analysis shall be submitted to the NASA CO or COTR prior to or concurrently with the CPR Format 5.

13.3.8. Reserved  


13.3.9. CPR Content.  The CPR shall contain the following: 

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


13.3.9.1.1. 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. 


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


13.3.9.1.3. Project.  Enter in Block 3.a the project name, number, 
acronym, type, model, and series, or other designation of the 
Contractor item(s) purchased under the contract.  Indicate the project 
phase (development and production) in Block 3.b.  Indicate whether 
the Contractor’s EVMS has been accepted by NASA and the date of 
the acceptance. 


13.3.9.1.4. 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. 


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


13.3.9.1.6. 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. 

13.3.9.2.Format 1 - Work Breakdown Structure.  Submission of Format 1 using a product-oriented WBS is mandatory and shall be in accordance with Section J, Attachment J-4, Work Breakdown Structure.  If there are deviations, a mapping shall be provided.

13.3.9.2.1. Contract Data. 

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

13.3.9.2.1.2.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. 

13.3.9.2.1.3. 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. 

13.3.9.2.1.4. 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 13.3.9.2.1.2 above.)

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

13.3.9.2.1.6. 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 changes whenever the management estimate or the contract is revised. 

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

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

13.3.9.2.1.9. 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). 

13.3.9.2.2. 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 (EAC) possible through project-level assessments of factors that may affect the cost, schedule, or technical outcome of the contract.  Such project-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. 

13.3.9.2.2.1. 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 NASA.  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. 

13.3.9.2.2.2. 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 NASA.  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. 

13.3.9.2.2.3. 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 533M/Q.

13.3.9.2.2.4. 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). 

13.3.9.2.2.5. 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. 

13.3.9.2.3. Authorized Contractor Representative.  Enter in Block 7.a the name of the authorized person (project 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. 

13.3.9.2.4. Performance Data. 

13.3.9.2.4.1. Column (1) -Work Breakdown Structure Element.  Enter in Column (1) of Block 8.a the noun description of the WBS items for which cost information is being reported.  WBS elements and levels reported shall be those specified in the contract (Attachment J-4, WBS and level requirements in the “Remarks” section of this DRD). 

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


13.3.9.2.4.3. 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.  The Contractor must report costs without G&A for WBS elements reported in Block 8.a if the Government 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. 

13.3.9.2.4.4. Undistributed Budget (UB).  Enter the amount of budget applicable to contract effort that has not yet been identified to WBS 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 WBS elements may not have been accomplished as of the Contractor’s accounting period cutoff date.  Budgets that can be identified to WBS elements at or below the specified reporting level shall be included in the total budgets shown for the WBS elements in Block 8.a and shall not be shown as 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. 

13.3.9.2.4.4.1. 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. 

13.3.9.2.4.5. 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. 

13.3.9.2.4.6. Management Reserve (MR).  MR is an amount of the overall contract budget withheld for management control purposes and is held for project unknowns (realized risks on authorized work scope).  Reserve is held for future needs and shall not be used to offset cumulative cost variances.  It will 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 WBS elements during the reporting period shall be listed in Block 6.b of Format 3 and explained in Format 5. 

13.3.9.2.4.6.1. 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 13.3.9.2.5.1, 13.3.9.2.6.6., 13.3.9.2.6.7., and 13.3.9.4.1.7 apply. 

13.3.9.2.4.7. 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.

13.3.9.2.5. Reconciliation to Contract Budget Base. 

13.3.9.2.5.1. 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 shall 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 13.3.9.2.6.6., 13.3.9.2.6.7., 13.3.9.4.1.7., and 13.3.9.6.5 below for more information on reporting Over Target Baselines (Formal Reprogramming).) 

13.3.9.2.5.2. 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. 

13.3.9.2.5.3. 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. 

13.3.9.2.6. Columns (2) Through (16).  Since 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. 

13.3.9.2.6.1. 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. 

13.3.9.2.6.2. 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. 

13.3.9.2.6.3. 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. 

13.3.9.2.6.4. 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. 

13.3.9.2.6.5. 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.  Since the contract does not specify variance analysis thresholds, the Contractor shall provide appropriate variance analyses. 

13.3.9.2.6.6. 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). 

13.3.9.2.6.7. 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 WBS 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. 

13.3.9.2.6.7.1. Formal Reprogramming Reporting.  Columns (12) and (13) are intended for use only in situations involving formal reprogramming (Over Target Baseline).  Internal re-planning 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 would be associated with such change.  Nor shall contractors be required to prepare the report manually solely to include this information. 

13.3.9.2.6.7.2. 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. 

13.3.9.2.6.8.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 re-planning, and application of MR.  The total (Block 8.g) should equal the Total Allocated Budget shown in Block 5.f on Format 3. 

13.3.9.2.6.9. 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. 

13.3.9.2.6.10. 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. 
13.3.9.2.7 – Future period phasing plan (budget forecast) and ETC reporting.   The Contractor shall on a monthly basis provide updates to the budget forecast time-phased (by month) and total ETC to support the data reported in Format 1.  Electronic submittal of a standard electronic repot in XML format may satisfy this requirement if submitted at the Work Package level and contain past and future period data.

13.3.9.3. Format 2 - Organizational Categories. 

13.3.9.3.1. Performance Data. 

13.3.9.3.1.1. 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. 

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

13.3.9.3.1.3. 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. 

13.3.9.3.1.4. 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 WBS 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 WBS 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. 

13.3.9.3.1.5. 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. 

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

13.3.9.3.1.7. 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. 

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

13.3.9.4. Format 3 - Baseline. 

13.3.9.4.1. Contract Data. 

13.3.9.4.1.1. 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. 

13.3.9.4.1.2. 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. 

13.3.9.4.1.3. 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. 

13.3.9.4.1.4. 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.

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

13.3.9.4.1.6. 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). 

13.3.9.4.1.7. 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. 

13.3.9.4.1.8. 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.) 

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

13.3.9.4.1.10. 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). 

13.3.9.4.1.10.1. 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 re-phase 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. 

13.3.9.4.1.10.2. 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. 

13.3.9.4.1.10.3. Indicators of a Performance Measurement Schedule Inconsistent With the Contractual Schedule.  Formal reprogramming or internal re-planning 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. 

13.3.9.4.1.11. 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). 

13.3.9.4.1.12. 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). 

13.3.9.4.2. Performance Data. 

13.3.9.4.2.1. 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 (if each of the two columns covers the same length of time). 

13.3.9.4.2.2. 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 re-phasing of budgets.  All significant authorized baseline changes shall be listed whether priced or unpriced. 

13.3.9.4.2.3. 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 re-planning or formal reprogramming. The reasons for these changes shall be explained in Format 5. 

13.3.9.4.2.4. 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. 

13.3.9.4.2.5. 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. 

13.3.9.4.3. 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. 

13.3.9.4.4. 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. 

13.3.9.4.5. 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.) 

13.3.9.4.6. 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. 

13.3.9.4.7. 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.) 
13.3.9.4.8 Baseline Change Log - The Contractor shall provide monthly updates to a baseline budget log showing budget changes down to the Contractor’s Work Package level.  This log should reflect changes since the inception of the contract and include changes to Undistributed Budget (UB) and Management Reserve (MR).  Changes for the current reporting period should be consistent with or map to that shown in Format 3.

13.3.9.5. Format 4 - Staffing. 

13.3.9.5.1. 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. 

13.3.9.5.1.1. 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.) 

13.3.9.5.1.2. 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). 

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

13.3.9.5.3. 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. 

13.3.9.5.4. 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.) 

13.3.9.5.5. 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. 

13.3.9.6. Format 5 - Explanations and Problem Analyses. 

13.3.9.6.1. 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. 

13.3.9.6.2. 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. 

13.3.9.6.3. 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.  The Contractor shall classify and document all variances as either ‘risk-driven cost and schedule growth’ or ‘externally-driven cost and schedule growth’ (see below for definitions) in Format 5 as source information for the CADRe.  The source of this information shall be at the Control Account level, however, the consolidation and customer reporting can be done at higher levels within the performing organization ‘Risk-Driven Cost and Schedule Growth’ (RDCG and RDSG) is that cost and schedule growth caused by overruns and funded or unfunded changes, linked to technical risks identified in paragraph 7.c.1 above.  ‘Externally-Driven Cost and Schedule Growth’ (EDCG and EDSG) is that cost and schedule growth caused by overruns and funded or unfunded changes, linked to external factors (e.g., requirements changes, technical enhancements not driven by risk, and perturbations to budgets by external agents causing schedule changes) over which the Contractor has little, if any, control.  (Note - The EDCG and EDSG drivers shall be specifically identified in variance analysis reporting).  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.  

13.3.9.6.3.1. 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. 

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

13.3.9.6.4.1. 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 13.3.9.2.2 to 13.3.9.2.2.3., 13.3.9.2.2.5, 13.3.9.2.6.9, and 13.3.9.2.6.10 above.)  The reasons for significant shifts in time phasing of the EAC shall also be explained. 

13.3.9.6.4.2. 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 13.3.9.2.4.4 and 13.3.9.3.1.4.above.) 

13.3.9.6.4.3. Management Reserve Changes.  Identify the sources and uses of MR changes during the reporting period.  Identify the WBS and organizational elements to which MR is applied, and the reasons for its application. (See 13.3.9.2.4.6. above.)

13.3.9.6.4.4. Baseline Changes.  Explain reasons for significant shifts in time phasing of the PMB shown on Format 3. (See 13.3.9.4.2.3. above.) 

13.3.9.6.4.5. 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 13.3.9.5.5 above.) 

13.3.9.6.5. 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: 

13.3.9.6.5.1. Authorization.  NASA CO or COTR authorization is required for a baseline change that resulted in a negative value or change. 

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

13.3.9.6.5.3. CPR Reporting.  A discussion of how the change affected CPR reporting (i.e., amount allocated to MR, and adjustments to cost or schedule variances). (See 13.3.9.4.1.7., 13.3.9.2.5.1., and 13.3.9.2.6.7. above.) 

13.3.9.6.5.4. 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). 

13.3.9.6.5.5. 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 13.3.9.4.1.10.1 above.) 

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

IMS:  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 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 ESPO with on-line access to the data.
 

CPR:  Use the relevant DD Forms as referenced in DI-MGMT-81466A.  All formats shall be submitted electronically to the Government either using electronic data interchange (EDI) in accordance with the American National Standards Institute (ANSI) X12 uniform standard (839 transaction set), the United Nations Electronic Data Interchange for Administration, Commerce, and Transport (UN/EDIFACT) standard (PROCST message), the XML equivalent schema, or equivalent as long as they are compliant with an acceptable format for use in the NASA/EVA Systems Project Office management systems.  All formats shall be in a readable digital format (e.g., PDF files are not acceptable).  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.


13.5
MAINTENANCE:  CPR and IMS shall be continuously maintained on a monthly basis as stated above.  
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6.
TITLE:  Financial Reporting Contractor-Held Property
7.
DESCRIPTION/USE: This document reports NASA property in the custody of contractors on both a monthly and annual basis.

8.
DISTRIBUTION: The monthly reports shall be electronically submitted using the Contractor-Held Asset Tracking System (CHATS) (http://nasachats.gsfc.nasa.gov/) using the format described in the CHATS user’s manual.  NASA Form (NF) 1018 reports shall be submitted using the NF1018 Electronic Submission System (NESS) (http://ness.gsfc.nasa.gov/). 

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Monthly reports.  Annual submission of NF 1018

11.
REMARKS: NF1018 reports shall be submitted using the NF 1018 Electronic Submission System (NESS).  The NF 1018 report provides annual summary-level property management and financial data on Government-furnished and contractor-acquired NASA property.  The NF 1018 reports shall be completed in accordance with NASA FAR Supplement Subpart 1845.7101, and any supplemental guidance provided by the NASA Contracting Officer
12.
INTERRELATIONSHIP:  SOW Paragraph: 1.2.3

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This report provides an itemized financial reporting of Government property.

13.2 APPLICABLE DOCUMENT:  

· NASA FAR Supplement Subpart 1845.7101

13.3 CONTENTS:  Monthly Property Financial Reports:

a) Monthly property financial reports are required with item level supporting data.  This data shall be submitted for all items with an acquisition cost of $100,000 or more, in the Contractor’s and its subcontractors’ possession, in the following classifications: real property, equipment, special test equipment, special tooling, and agency peculiar property.  Monthly reporting is not required for property in the above classifications with an acquisition cost under $100,000.  Monthly data shall also be submitted for items of any acquisition cost in the classifications of materials and contract work-in-process (WIP).  Itemized monthly data is required for materials and WIP line items of $100,000 and over.  Summary monthly data is required for materials and WIP line items under $100,000.  The monthly reports shall be electronically submitted using the CHATS (http://nasachats.gsfc.nasa.gov/) using the format described in the CHATS user’s manual  

b) Acquisition costs shall be developed using actual costs to the greatest extent possible, especially costs directly related to fabrication such as labor and materials.  Supporting documentation shall be maintained and available for all amounts reported; including any amounts developed using estimating techniques
c) All adjustments shall be thoroughly explained and directly related to a specific fiscal year.  If the fiscal year cannot be determined, the default shall be the previous fiscal year  

d) Work Breakdown Structures (WBSs) shall NOT be provided for all contractor acquired property (CAP), WIP, and any new materials acquired
NF 1018 Reports:

a)
Contractors shall report all NASA-owned property in US dollars, regardless of location 

b)
Negative reports are required
c)
This reporting shall be completed in accordance with the NFS Subpart 1845.7101 and any supplemental guidance provided by the NASA Contracting Officer 

13.4 FORMAT:  The monthly reports shall be electronically submitted using the CHATS (http://nasachats.gsfc.nasa.gov/) using the format described in the CHATS user’s manual.  NASA Form (NF) 1018 reports shall be submitted using the NF1018 Electronic Submission System (NESS) (http://ness.gsfc.nasa.gov/).
13.5 MAINTENANCE:  Revisions shall be incorporated by complete reissue.
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6.
TITLE:  Government Property Management Plan
7.
DESCRIPTION/USE:   To describe the method of administering Government personal property.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           
9.
INITIAL SUBMISSION:  Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
11.
REMARKS:  None
12.
INTERRELATIONSHIP:  SOW Paragraph: 1.2.3
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Government Property Management Plan defines the Contractor's use, maintenance, repair, protection, and preservation of Government personal property.  It shall describe the Contractor's approach to receiving, handling, stocking, maintaining, protecting, and issuing Government property.  The Plan should include interaction and Departmental/Office responsibilities.  The delegated Property Administrator will request detailed procedures after contract start.
13.2
APPLICABLE DOCUMENTS:  None
13.3

CONTENTS:  This plan shall consist of those procedures which constitute 
the contractor's property management system and shall include the 
following categories:



a. Property management


b. Acquisition


c. Receiving


d. Identification


e. Records


f. Movement


g. Storage


h. Physical inventories


i. Reports



j. Consumption



k. Utilization



l. Maintenance



m. Subcontractor



n. Control disposition



o. Contractor close-out



p. Reconcile contractor records with financial records



q. Center-unique considerations
13.4
FORMAT:  Contractor format is acceptable; electronic format and availability as required by the Contracting Officer.
13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be 
submitted to NASA for approval.  Complete re-issue of the document is 
required with changes clearly identified.
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6.
TITLE:  Reports Required for Logistics
7.
DESCRIPTION/USE: These reports are required to determine the effectiveness of the Property Management System and as indicators of the volume of logistics activity.  These reports will be forwarded to NASA Headquarters.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer
9.
INITIAL SUBMISSION:  Per Data Requirements Matrix
10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix
11.
REMARKS:  None
12.
INTERRELATIONSHIP:  SOW Paragraph: 1.2.3
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This data defined herein is used to:

· Ensure that all Center supply support and material management program property is accounted and required for program performance

· Ensure the integrity of the Agency records, accounts, and reports

· Promote the economy in the  acquisition, retention, and use of program stock
· Evaluate that program stock is acquired for immediate use, for stocked based on past usage history and anticipated need, or in the case of program and standby stock, for future use to satisfy a known specific project/program requirement

· Ensure that material no longer required is promptly identified and processed for disposal
13.2
APPLICABLE DOCUMENT:

· NPR 4100.1D, NASA Materials Inventory Management Manual
13.3
CONTENTS:  
      The following reports are required to be prepared when on-site storage of $75,000 for program stock is in one location:

1.  *Data Input for NASA Form 1324, Semi-annual Report of Personal 
    
 Property Management Operations - 
           This semi-annual report defines the following line item data 
 
  

           elements of March 15 and September 15 of each year:

· Materials Inventory Status

· Materials Inventory Activity

· Materials Acquisition Activity

· Materials Receiving Activity

· Personnel Resources
    
Reference:  NPR 4100.1D, NASA Materials Inventory Management Manual.

      Due Dates:  March 25 and September 25
2.  *Data Input for NASA FMD 1489, Semi-annual Analysis of Fixed 
  

 
 Inventory Assets - 
      This semi-annual report defines the following monetary data 
 


 elements as of March 15 and September 15 of each year.


 Starting Price:  Price of Receipts, Price of Issues, Ending Price

      Note:  This will be reported by each Object Class Code stocked in the storeroom.  Separate reports are required for Stores, Program, and Standby stock (see the JSC Stocks Stock Catalog prefaces for a detailed explanation of these codes).

      Reference: NPR 4100.1D, NASA Materials Inventory Management    

      Manual.

      Due Dates:  March 25 and September 25
    *Forms for Data Input are available through the JB3/Contract Property Management Branch website: https://www4.jsc.nasa.gov/ja/jb/jb3.cfm
3.   NASA Form 1619, Physical Inventory of Materials Annual Report -
      This annual report identifies the sampling inventory actions completed by the Contractor.  This report contains the following data by Object Class Code (see the JSC Stores Stock Catalog preface for a detailed explanation of these codes).
      
3.a    Line items and dollar value of items inventoried 

      
3.b    Number of line items with variance

      
3.c    Dollar value of discrepant items, including overage, shortage, 

         and gross discrepancies
      
3.d    Identify whether inventory items are stores, program, or 

         standby stock, and also identify the staff hours and dollar 

         value expended in accomplishing and reconciling the 
   

  
               inventory
      
3.e    A brief explanation of cause of discrepancies and actions to 

         minimize the chance for recurrence
      Reference:  NPR 4100.1D, NASA Materials Inventory Management    

      Manual. 

      Due Date:  September 25
    Note:   All of the above are to treat Contractor-Acquired Material (CAM) 

    and Government-Furnished Material as one lot.

4. Quarterly Report of Contractor-Acquired Material (CAM) - 
    This report will consist of two transfer documents (DD Form 1149) that 

     identify material purchased and received by the Contractor for on-site 

     use.  The two documents will be differentiated as follows:

      
4.a     Items bought for direct consumption on site
      
4.b     Items issued to storeroom(s) that will impact the dollar value 
   



          of assets on hand
     The DD Form 1149 will be transferring accountability of these assets to NASA and will be accompanied by requisitions, issue documents, engineering work orders (if flight material is destined for a bond room), or any other similar form approved for use by the JSC Property Administrator.  The DD Form 1149 shall identify total number of line items and total value.

     Due Date:  15 working days after the end of Fiscal Year Quarter
(5 is NOT STANDARD)
5. Annual Report of Exchange/Sale -  

    
 As defined by the NASA Property Administrator Transaction submitted 15 days after the end of each government fiscal year
13.4
FORMAT:  Forms for Data Input are available through the JB3/Contract 
Property Management Branch website: 
https://www4.jsc.nasa.gov/ja/jb/jb3.cfm
13.5
MAINTENANCE:  N/A
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6.
TITLE:  Management Plan
7.
DESCRIPTION/USE:  The CSSS Management Plan will describe the scope of the contract and the implementation approach, including the systems and processes, to provide overall coordination of management activities.  It describes the structure and environment within which the contract and subcontract management operates.  The CSSS Management Plan will also be used to integrate these activities into the broader NASA operational plans which use other government agencies and contractors.  
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:  

· CxP 70072, Constellation Program Management Systems Plan

12.
INTERRELATIONSHIP:  SOW Paragraphs: 1.1.1, 2.1

13.
DATA PREPARATION INFORMATION:

13.1
SCOPE:  The Contractor shall provide information giving NASA insight into staffing, organizational structure, approaches and processes used to manage activities across the entire CSSS contract.
13.2
APPLICABLE DOCUMENTS:

· NPR 7120.5D, NASA Space Flight Program and Project Management Requirements

· CxP 72179,  EVA Systems Project Plan 

13.3
CONTENTS:  The Plan shall cover all aspects of contract and subcontract management for the CSSS contract, including, but not limited to, the following:
(a)
Narrative and graphical descriptions of the management approaches used to accomplish and monitor contractual tasks

(b)
Narrative description of roles and responsibilities of key personnel

(c)
Management approach to processes, plans and procedures for cost, schedule and technical baseline control and systems engineering
(d)
Methods for providing government insight, data accessibility, and/or deliverables
(e)
Approach to interfaces between the Contractor, the EVA Systems Project, and other contractors or entities that are necessary and pertinent to the accomplishment of contractual tasks, including such things as data, analyses, equipment, and software deliverables, schedules, interfaces, and other technical/managerial interactions.

(f)
Risk methodology and assessment of risks inherent in the management approach, including the process for incorporating lessons learned from previous applicable contracts
(g)
Acquisition strategy, including processes for make/buy decisions
(h)
Performance reporting to NASA in preparation for major milestone reviews and regularly scheduled reviews
(i)
Controls applicable to any tasks and activities exceeding established cost or schedule plans, including requirements for providing recovery plans
(j)
Approach to implementing cooperative relationships with associate contractors
(k)
Approach to data rights and intellectual property (IP), describing what patents, copyrights, trademarks, and trade secrets shall be delivered to the Government and the cost of such data/IP.  Approach to how licensing agreements will be negotiated and how that data/IP will be treated, specifically identifying any requested special license agreements
(l)
Approach to periodically assess the CSSS contract operations to identify opportunities to streamline the processes, procedures, and organization to provide greater responsiveness, and reduced schedule and cost.  Some examples of items to be addressed include:
· Use of contractor-based documentation and processes 
· Use of IT resources to increase the productivity of each team member
· Ensuring a very close contractor/NASA working relationship for all team members
· Reviewing the contract documentation/deliverables to reflect the latest changes in the contract and modifying the data requirements list accordingly 
· Improving the change order review, approval, and implementation process
· Implementing a rapid, but well-documented, hardware and software modification process
· Pursuing innovative teaming arrangements that results in a lower cost to the Government  
· New procedures that result in faster and better design, coordination, and communication with no adverse affects on performance
· Expertise of the team
· Collocation of the key teams or individuals

(m)
The Plan shall include management support to the Government-led integrated testing effort.  This support shall consist of managing the following:

· Contractor deliverable hardware 

· Contractor manpower

· Contractor data deliverables
· Contractor facilities and TSE

(n)
Education and Public Outreach Plan.  This Plan should address goals, objectives, focus areas, methods and timeline for implementation of unique programs and conference to educate both internal support and external public, and partnering with the NASA/JSC PAO office and the NASA/HQ PAO office (ESMD)

(o)
Strategy and methodology for ensuring an efficient and effective transition of management and technical responsibilities during the transition period, as described in Section J, Attachment J-12, Government/Contractor Design Transition Plan

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.
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6.
TITLE:  Performance Assessment Plan
7.
DESCRIPTION/USE:  The Performance Assessment Plan provides the overall approach to contract performance measurement.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following document may be used for reference:

· CxP 70163, Constellation Program Technical Performance Measures
12.
INTERRELATIONSHIP: SOW Paragraphs: 1.1.2, 1.2.8.3, 2.4.1.1 


Related DRD: CSSS-M-003

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE: The Performance Assessment Plan shall describe the Contractor’s overall approach to evaluating metrics and technical performance measures and assessing overall contract performance.  

13.2
APPLICABLE DOCUMENTS:

· CxP 72002, EVA Systems Project Systems Requirements Document

· CxP 72179, EVA Systems Project Plan

· Section J, Attachment J-4, Work Breakdown Structure
13.3
CONTENTS:  The Performance Assessment Plan shall consist of the following:
(a)
Description of the Contractor’s approach and rationale for assessing cost, schedule, and technical performance

i)
Identify overall content to be reported.   Content shall be traceable to the Contractor WBS, EVA IMP and IMS (Annex 3 of CxP 72179, EVA Systems Project Plan)

ii)
Description of method, management systems, and processes used to implement the plan, including developing, gathering, compiling, maintaining, auditing, analyzing, reporting, and providing management review of performance metrics and Technical Performance Measures (TPMs)

(b)
Methods and processes for reporting on status of ‘should’ requirements in CxP 72002, EVA Systems Project Systems Requirements Document and the SOW.  NASA will and the Contractor shall close out all “should” statements by the applicable PDR

(c)
Method and process for performing and reporting Life Cycle Cost (LCC)* analyses
(d)
Description of performance metrics for each SOW Section, including adjective-categorized performance ranges and thresholds**

(e)
Description of metrics to be used to address the performance toward IMP events, including the rationale for the development process and linkage between the metrics and the IMP events**

(f)
Description of TPMs to be monitored during the design and development of the CSSS hardware.**  Examples of TPMs are margins for mass properties, power allocation, volume, and bandwidth/throughput

*Life Cycle Cost Analysis Definition:  

The Contractor shall capture, maintain, and provide access to LCC analysis data as it evolves through the project life cycle.  The Contractor shall provide estimates of LCC for the Constellation Space Suit System as described in the Statement of Work (SOW).  The LCC shall be traceable to the Work Breakdown Structure (WBS).  In addition to a point estimate for costs, the Contractor shall provide an estimate of the cost range associated with known project risks.  The Contractor shall also provide a detailed discussion of the impact of the current design, including the cost impact from key trade studies, design and operations changes since the last review, design variants, and the rationale for the changes.  Via development of this Plan, NASA will work with the Contractor to identify the boundaries and assumptions for the LCC estimates that the Contractor is expected to provide. Likewise, NASA will provide a clear definition of any equipment and facilities that will be delivered as Government Furnished Equipment (GFE) or obtained through separate procurements.  Similarly, in order to provide a common basis for cost comparisons, it is necessary to prescribe a duration for which costs are to be estimated and analyzed.  To encompass initial production of items required to support Lunar surface mission this analysis shall go through 2020.

**The performance metric/TPM description shall consist of at least the following for each metric/measure:
(a)
Definition and description of the metric/measure

(b)
Graphical representation

(c)
Algorithm (if calculated)

(d)
Assessment criteria for expected (standard) performance and excellent performance

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.  
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6.
TITLE:  Performance Assessment Reports and Management Reviews
7.
DESCRIPTION/USE:  The Performance Assessment Reports are a key component of quarterly performance assessments.

The Performance Management Review packages support the quarterly management reviews of costs, schedule, and technical performance.  The format provides a standardized approach for review materials.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:
· CxP 70014, Constellation Program Margin Management Plan (MMP)
· CxP 70070-ANX08, Constellation Program Affordability Plan

· CxP 70163, Constellation Program Technical Performance Measures
12.
INTERRELATIONSHIP: SOW Paragraphs: 1.1.2, 1.2.8.1, 1.2.8.3 

Related DRDs: CSSS-M-002, CSSS-S-014
13.
DATA PREPARATION INFORMATION:
13.1
SCOPE: The Performance Assessment Reports provide the Contractor’s quarterly self-assessment of cost, schedule and technical performance against baseline plans.  

The Performance Management Review data packages document the integrated status of the cost, schedule, and technical performance on the contract, and provide the supporting data for the quarterly EVA Systems Project Management Reviews.  These packages must be reconcilable with DRD CSSS-B-001, Financial Management Report 533 and DRD CSSS-B-003, Contractor Integrated Master Schedule and Cost Performance Report.

13.2
APPLICABLE DOCUMENT:  

· CxP 72002, EVA Systems Project Systems Requirements Document
13.3
CONTENTS:  The Performance Assessment Reports shall consist of the following:

(a)
Contractor’s summary self-assessment (‘metric score card’) for all metrics/measures

(b)
Performance Metrics as described in the Performance Assessment Plan, updated to reflect actual performance and quality during the period

(c)
Status of all Technical Performance Measures (TPMs), as described in the Performance Assessment Plan and their margin growth/loss and forecast

(d)
Narrative performance assessment by month for each metric/measure

(e)
Historical performance data

(f)
Index of any changes to metrics/measures since the last period

(g)
Recommended action (i.e. performance improvement initiatives, lessons learned)

The Performance Management Review data package supports the quarterly EVA Systems Project Management Review of cost, schedule, and technical performance.  The following format provides a standardized approach for review materials. The quarterly Performance Management Review package shall consists of:
(a)
Summary section

(b)
Stoplight status of fiscal year contract cost, schedule, and technical performance

(c)
Fiscal year cost and workforce summaries 

(d)
Cumulative variance explanations (to fiscal year plan) and end-of-year trend variance explanations 

(e)
Summary status of fiscal year reserves, risks and opportunities, and earned value performance

(f)
Cost and workforce estimates through the budget horizon (five years) 

(g)
Life cycle cost analysis* update since last major design review

(h)
Major contract milestone schedule – 90 day detailed look ahead, including critical path schedule assessments

(i)
Major contract milestone schedule – One year look ahead 

(j)
Major contract milestone schedule – Five year high level look ahead (updated as required)
(k)
Performance metrics, including performance assessment and recommendations

(l)
Margins Management Reports including resource properties for all managed design resources (e.g., volume report, mass properties report, electrical power and energy properties report, and thermal properties report).

(m)
Technical Performance Measures (TPMs), including margin growth/loss and forecast

(n)
Status of CxP 72002, EVA Systems Project Systems Requirements Document and SOW “should” statements 

(o)
Summary level risk assessment and recommendations

(p)
Component Sections (done at major Element/Subsystem level):
 
• Significant achievements
 
• Pertinent next level performance metrics 

 

• Details of technical, cost, schedule, and risks

(q)
Results of Lessons Learned searches and recommendations for Lesson Learned submissions**  


*Life Cycle Cost Analysis Reporting:  

The Contractor shall capture, maintain, and provide access to life cycle cost analysis data as it evolves through the project life cycle.  Life Cycle Cost analysis shall be generated and presented at each major design review (e.g. System Design Review (SDR), Preliminary Design Review (PDR), Critical Design Review (CDR)) and at each PMR.  These presentations shall include the latest LCC estimate, as well as a detailed discussion of the impact from the current design, design and operations changes since the last review, and the rationale for the changes.

** Lessons Learned Search Reports shall include 1.) Guidelines used to determine relevant searches; 2.) Details of searches that were performed, together with accompanying rationale; 3.) A list of relevant articles returned, source, and relevance to the Project; and 4.) How the Project plans to incorporate relevant lessons learned.

See DRD CSSS-S-014 for Lessons Learned submittal format.
13.4
FORMAT:  Native format and compatible with standard JSC office software loads.  
13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.
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6.
TITLE:  Configuration Management Plan and Reports
7.
DESCRIPTION/USE: To describe the Contractor’s method for 
accomplishing the configuration management requirements of the 
contract.  This will assure that a process will be used to appropriately and 
accurately define the configuration baselines of the contractor-provided 
products.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The Configuration Management Plan is Type 1; Configuration Management Reports are Type 3.
The following documents may be used for reference:
· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software life cycle processes
· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data
· MIL-HDBK-61A, Military Handbook Configuration Management Guide

12.
INTERRELATIONSHIP:  SOW Paragraphs: 1.2.6.1, 2.4.2 

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Configuration Management Plan (CMP) provides the Contractor’s approach for implementation of configuration management in accordance with the SOW.  The CMP describes the functions, responsibilities, and authority for the accomplishment and implementation of configuration management to be performed during the full term of performance of the contract.  The CMP identifies the required coordination of configuration management activities with other activities of the project.  The CMP shall include both hardware and software aspects of configuration management. 
13.2
APPLICABLE DOCUMENTS:

· CxP 70073-01, Constellation Program Management Systems Requirements Volume 1:  Configuration Management Requirements

· CxP 72182-01, EVA Systems Project Configuration and Data Management Plan, Volume 1

· CxP 72201-01, EVA Systems Project Configuration and Data Management Requirements Document, Volume 1

· NPR 7150.2, NASA Software Engineering Requirements (Software Configuration Management Requirements only)

13.3
CONTENTS:

a)
The Configuration Management Plan shall define the scope and depth of the Contractor’s efforts including management, organization, planning, and the relationship of the configuration 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 configuration management program. The CMP shall identify compliance to requirements identified in CxP 72201-01, EVA Systems Project Configuration and Data Management Requirements Document, Volume 1 and conform to CxP 72182-01, EVA Configuration and Data Management Plan Volume 1  

b)
The CMP shall contain introduction information, including the purpose of the Plan, the scope, the definition of key terms and references

c)
The CMP shall discuss management of CM functions, including supporting organizations within the project, CM responsibilities of these organizations, and references to the CM policies and directives that apply to the project

d)
The CMP shall describe the Contractor’s CM process and system.  This process and system shall provide the following: (1) configuration identification, (2) configuration control, (3) configuration status accounting, and (4) configuration management verification and audits. The Plan shall include a preliminary data submittal schedule for fulfilling submission of data in the specific quantities, media, and due dates required.   It shall also discuss how the Contractor shall verify and validate their CM system through an internal audit process  

e)
The CMP shall contain schedule information, which establishes the sequence and coordination for the identified CM activities and for all events affecting the Plan’s implementation

f)
The CMP shall identify the software tools, techniques, and equipment necessary for the implementation of the specified software configuration management activities

g)
The Plan shall describe how the Contractor implements configuration management using their interface to the Exploration Systems Mission Directorate (ESMD) Integrated Collaborative Environment (ICE).  The Contractor shall use the ESMD ICE as defined in Section J, Attachment J-13 to implement the change flow process and to maintain the official project baseline files (release management and delivery).   The Contractor shall provide access to the native CM systems and data

h)
The CMP shall contain maintenance information, which identifies the activities and responsibilities necessary to ensure continued CM planning during the lifecycle of the project

i)
The Contractor shall make available reports that define the baseline of the delivered products capturing the ‘as required,’ ‘as designed,’ ‘as tested,’ ‘as built’ and ‘as delivered’ with a record of approved and implemented changes to the baseline.  The reports shall contain references to change authorization and implementation documents

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the Plan and reports are required with changes clearly identified.
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6.
TITLE:  Data Management Plan and Reports

7.
DESCRIPTION/USE:  To describe the Contractor’s plan for implementation of the data management requirements for the CSSS Project.  

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:

· ANSI/GEIA-859, Data Management

· GEIA-HB-859, Implementation Guide for Data Management

12.
INTERRELATIONSHIP:  SOW Paragraph: 1.2.6.2 
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 implement the ESMD Integrated Collaborative Environment interface as defined in Section J, Attachment J-13 to implement data management for the ESPO.
13.2
APPLICABLE DOCUMENTS:

· CxP 72182-02, EVA Systems Project Configuration and Data Management Plan, Volume 2

· CxP 72201-02, EVA Systems Project Configuration and Data Management Requirements Document, Volume 2

13.3
CONTENTS:  The Data Management Plan (DMP) 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 DMP 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 DMP shall identify compliance to requirements identified in CxP 72201-02, EVA Systems Project Configuration and Data Management Requirements Document, Volume 2 and conform to CxP 72182-02 EVA Configuration and Data Management Plan, Volume 2. 


The DMP shall, at the minimum, 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 DMP shall include a preliminary data submittal schedule for fulfilling 
submission of data in the specific quantities, media, and due dates 
required. The Contractor shall verify and validate their DM system through 
an internal audit process. 


The DMP shall describe how the Contractor implements data 
management using their interface to the Exploration Systems Mission 
Directorate (ESMD) Integrated Collaborative Environment (ICE).  The 
Contractor shall use the ESMD ICE as defined in Section J, Attachment J-
13 to implement the data management flow process and to maintain the 
official project baseline files (release management and delivery).   


The Contractor shall provide access to the native DM systems and data.


The Contractor shall integrate the DM system across all contract products 
such as modeling and simulation, engineering drawing development, 
manufacturing, test equipment and test articles, operations, and quality, as 
well as acquisition organizations including customer and vendor DM 
systems.


The Contractor shall make available reports that provide summary 
information of data status and audit results. 

13.4
FORMAT:  Native format and compatible with standard JSC office 
software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.
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6.
TITLE:  Risk Management Plan and Reports
7.
DESCRIPTION/USE:  This document provides the overall approach, coordination, structure and environment within which risk management processes reside and are to be executed.  This document also provides the interface to be used to integrate these activities into the broader operational management practices.  The Contractor Risk Management Plan addresses how NASA risk management requirements are to be implemented by the Contractor throughout the EVA Systems Project life cycle.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP: SOW Paragraphs 1.2.2, 3.0

Related DRD:  CSSS-M-003  

Section J, Attachment J-13, Integrated Collaborative Environment (ICE) Operating Environment

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Plan shall include the methodology for integrated risk reporting via the EVA Systems work break down structure (WBS) for the entire contractor workforce in all areas of the SOW.  The Contractor Risk Management Plan shall detail the manner in which the Contractor intends to integrate safety, reliability, maintainability, operability, supportability and quality issues, and correlate those issues with cost, schedule, and probability of mission success such that the Contractor routinely and rigorously considers risk in the planning and day-to-day decision making processes.
13.2 APPLICABLE DOCUMENT:  

· CxP 72183, EVA Systems Project Risk Management Plan

13.3 CONTENTS:  The Plan shall contain descriptions of the Contractor’s

(a) Risk management process

(b) Roles and responsibilities

(c) Key decision points, criteria and outcomes

(d) The methods and procedures for integrating this process and its products with NASA’s approach to Continuous Risk Management, the Constellation Program Risk Management process, and guidance provided in the EVA Systems Project Risk Management Plan

The Contractor’s risk management process shall encompass the Contractor’s lowest WBS level, and shall allow for disposition/direction at appropriate level government forums.  The timescale and resource load of process workflow shall also be defined.

The implementation of the Contractor’s risk information data collection and record keeping is not mandated by the Government.  The Contractor shall report and provide status of risks using the Government-provided database tool, Constellation Program Integrated Risk Management Application (CxIRMA).  All required data fields for a complete individual risk record are listed in the EVA Systems Project Risk Management Plan, Appendix D, sample CxIRMA risk record.  The CxIRMA database tool will be made available for full use by the Contractor if desired; otherwise the Contractor’s data collection and record keeping tool set shall be described along with the process by which the risk information is flowed to CxIRMA for required reporting and status updates.

The Plan shall describe the methods of production of periodic review risk information, and shall include criteria for determining ranking/prioritization of all contractor managed risks.  Periodic reviews as described in DRD CSSS-M-003, Performance Assessment Reports and Management Reviews include summary risk reporting.

The Plan shall describe risk management process performance measures, performance analysis, and metrics with threshold criteria including interaction with corrective action processes.

13.4 FORMAT:  Native format and compatible with standard JSC office software loads.


13.5 MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.
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6.
TITLE:  Flight Hardware Processing Constraints and Requirements Document
7.
DESCRIPTION/USE:  This document provides requirements for the normal flight, human vacuum chamber, fit check, and neutral buoyancy processing of the suit and hardware end items at JSC and KSC.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraphs:  6.3.2.1, 6.5.2, 6.5.3.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall prepare and submit a document covering the processing and flight testing of CSSS hardware end items on the ground.

13.2 APPLICABLE DOCUMENTS:  None

13.3 CONTENTS:  The document shall include, but not be limited to the following:

· Overall processing flow diagram

· Special processing instructions, including special handling rules, testing constraints or environmental concerns for specific contract end items (CEIs)

· Processing limited life information

· Test requirement definitions

· Test requirements for various tests/events, including: 

· Initial buildup 

· Fit check 

· Human vacuum chamber test

· Pre-flight

· Post-flight

· Component change out re-test

· Special processing instructions for Class III hardware, including:

· Neutral buoyancy training

· Human testing in any environment

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.        


13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.
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6.
TITLE:  Launch and Landing Stowage Requirements and Constraints Document
7.
DESCRIPTION/USE:  This document provides constraints for the normal launch and landing stowage of the suit, contract end items, and ancillary suit support hardware.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The purpose of this document is to house and convey constraints relevant to stowage of suit hardware as the basis for stowage configuration drawings and flight procedures.  Only items with specific launch and landing constraints will be listed in this document.

12.
INTERRELATIONSHIP:  SOW Paragraphs:  6.3.2.1, 6.5.2

13.
DATA PREPARATION INFORMATION:
13.1
SCOPE:  The Contractor shall prepare and submit a document covering the stowage of CSSS flight hardware for launch and landing.
13.2
APPLICABLE DOCUMENTS: None

13.3
CONTENTS:  For each unique end item, the document shall include:

· Launch stowage constraints

· Landing stowage constraints

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.


13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)
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3.
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6.
TITLE:  Flight Operations Requirements and Constraints Document
7.
DESCRIPTION/USE:  This document contains the Contractor inputs to flight operations procedures.  This document will be used by the NASA-led flight operations team to develop the initial on-orbit CSSS hardware procedures.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph:  6.3.2.1

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall prepare and submit a document covering the processing and on-orbit flight testing of CSSS hardware end items.


Inputs to the procedures shall include nominal operations, including in-space assembly, the activation and checkout of systems, deactivation of systems, steady-state operations, and in-flight maintenance, and nominal and off-nominal time-critical actions.  The content includes input for all crew and mission control center-based executable procedures affecting on-board systems and functions.  

13.2 APPLICABLE DOCUMENTS:  None

13.3 CONTENTS:  The document shall include, but not be limited to the following:

· Special on-orbit processing constraints unique to each end item

· Flight test and periodic maintenance requirements


The CSSS Flight Operations Procedures Data document shall include the 
following:

1.
CSSS Procedure Data Inputs – Detailed, step-by-step procedure inputs for all CSSS hardware flight operations.

(a)
The procedure data inputs shall cover nominal operations, including in-space assembly, the activation and checkout of systems, deactivation of systems, steady-state operations, in-flight maintenance, and nominal and off-nominal time-critical actions
(b)
The procedure data inputs shall include the data for both the flight crew and the mission control center-based executable procedures affecting on-board CSSS hardware and functions
(c)
The procedure data inputs shall reflect integration across the flight software, vehicle hardware, and available telemetry
(d)
Where required, the procedure data inputs shall include initial condition verification steps used prior to action steps
(e)
Where required, the procedure data inputs shall include status verification step(s) necessary to verify that an action or series of actions were successfully accomplished


2.
Associated supporting documentation for the procedures, including:

(a)
Task description, frequency, and estimated completion time
(b)
Rationale for each step in each procedure and source of that information
(c)
Information on the source of all parameter numeric values used in procedures
(d)
Execution notes, such as equipment needed and information required to perform a task
(e)
Initial conditions and final conditions
(f)
Operational constraints (i.e., limitations on how, in what sequence with other actions, or when the task may be performed)
(g)
Pass/fail criteria for nominal checkout and off-nominal troubleshooting procedures
13.4
FORMAT: Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: Complete re-issue of the document is required with changes clearly identified.
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6.
TITLE:  Suit Sizing Requirements and Constraints Document
7.
DESCRIPTION/USE:  This document is designed to provide a standard method of sizing suit components.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  Proper sizing of suit hardware is essential to minimize risk of injury to crewmembers during training and on orbit, to assure operational capability of the EVA crewmember, and to maximize crewmember productivity.

12.
INTERRELATIONSHIP:  SOW Paragraphs:  6.3.2.1, 6.5.2

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall prepare and submit a document covering the sizing of CSSS suit hardware.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  For each unique end item, the document shall include, but not be limited to the following:

· Technical background

· Suit sizing process

· Method/algorithm for initial size determination based on anthropometric data

· Final sizing 

· Maintenance of sizing information

· Fit check process

· Sizing troubleshooting

· Methods for attaining anthropometric data

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-O-005

3.
DATA TYPE:  1
4.
DATE REVISED:  06/13/2007
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6.
TITLE:  Integrated Logistics Support Plan
7.
DESCRIPTION/USE:  To describe support concepts, requirements and plans to include maintenance and logistics for CSSS supportability.  This includes life cycle plans for design-in-supportability, hardware processing, and definition of logistics support resources.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following document may be used for reference:

· CxP 70064, Constellation Program Supportability Plan

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.5.1 
Related DRDs: CSSS-O-002, CSSS-S-005, CSSS-S-007, CSSS-O-008, CSSS-O-009, CSSS-T-035

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 CSSS contract life cycle.  When the Contractor 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.
This Plan shall include logistics support related to production, processing, and inventory management of flight and training hardware to support the Constellation Program missions per Section J, Attachment J-17, Event Matrix. 
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  The ILSP shall include, as a minimum, the following elements as separate appendixes:

1.
Supportability management and interface with other disciplines, such as reliability, maintainability, and design engineering
2.
Maintenance and support concept:

(a)
Maintenance levels and maintenance sites

(b)
Maintenance functions per level

(c)
Maintenance environment (i.e., organization and resources available at each level/site)

(d)
Repair/sparing policy

(e)
Maintenance item and line replaceable unit (LRU) selection criteria
(f)
Storage requirements (long and short term, if different)

3.
Facility plan
4.
Test and support equipment plan, including ground support equipment (GSE)

5.
Supply support plan
6.
Packaging, Handling, and Transportation documentation per CSSS-T-035, Hardware Handling and Transportation Plan

7.
Provisioning plans:
(a)
Approach for determining the types and quantities of spares, repair parts, and materials
(b)
Phasing and schedule to procure using spares acquisition integrated with production and meeting availability, supportability, and lifecycle cost requirements
(c)
Process for conducting provisioning conferences to review contractor procurements
8.
Shop and lab support plans
9.
Standardization/commonality policy
10.
Technical data/database documentation criteria and management

11.
Computer resources plan
12.
Contingency plan

13.
Obsolescence/supplier supportability plan
14.
Post-production support (i.e., logistics, maintenance, and sustaining engineering)
15.
Depot/manufacturing facility certification plan


16.
Limited life and time cycle tracking system for all CSSS hardware.  This shall cover all hardware regardless of classification and regardless of location, on-orbit and on the ground
17.
Plan for downgrade and disposal of expired hardware and equipment 
13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-O-006

3.
DATA TYPE:  2
4.
DATE REVISED:  06/13/2007
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6.
TITLE:  Logistics Support Analysis
7.
DESCRIPTION/USE:  To document the results of the analysis performed to support the design-for-supportability process and to determine the total resources necessary to support the maintenance of the system over its operational life cycle.  Data generated will be used as input into other system analyses such as cost, recommended spare parts lists and maintenance procedures development.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following document may be used for reference:

· CxP 70064, Constellation Program Supportability Plan

12.
INTERRELATIONSHIP:  SOW Paragraph:  6.5.1
Related DRDs: CSSS-S-005, CSSS-O-005, CSSS-O-007, CSSS-O-009

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Logistics Support Analysis shall address the total support resources required for the maintenance of the CSSS hardware over its operational life and the availability of all hardware regardless of classification and regardless of location to meet launch milestones, on-orbit hardware requirements, and limited life requirements.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  The Logistics Support Analysis shall provide a Logistics Support Analysis Records (LSAR) database with information under the following categories:

1.
Operational Requirements Analysis 

2.
Functional Analysis/Allocation

3.
Repair Level Analysis

4.
Maintenance Task Analysis
5.
Test and Support Equipment Requirements, including Ground Support Equipment (GSE)
(a)
Concise description of each end item
(b)
Short description of the general requirements to be met (i.e., purpose, function, unique requirements, usage location, if known, and safety category)
(c)
Identification of those end items that are common for use with other launch and test sites
(d)
National Stock Number (NSN) if already cataloged:
  * Government Furnished Equipment (GFE)
  * Modified GFE
  * Commercial
  * Modified commercial
  * Manufacture (new)

6.
Facility Requirements
7.
Manpower, Personnel and Training Requirements. Logistics support analysis shall include contractor labor by function
8.
Provisioning and Supply Support Analysis including assessing the current EVA manifests and current CSSS hardware inventory to validate and/or recommend production delivery orders
9.
Standardization/commonality analysis
10.
Recommended Spares Parts List (RSPL) – The RSPL submittals shall include statement of scope, selection criteria, and ground rules
11.
Packaging, Handling, Storage, and Transportation (PHS&T) requirements
12.
Technical data, documentation and database requirements
13.
Post-Production Support
14.
Logistics Management System (LMS) data elements such as:  Part Number, Serial Number, CAGE Code, Part Name, Acronym, System, Subsystem, Length, Width, Height, Diameter, Mass

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-O-007

3.
DATA TYPE:  1
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  EVA Manifests
7.
DESCRIPTION/USE:  The manifests are the mechanism by which EVA hardware is manifested.  

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The Constellation Program Operations Integration Office will be responsible for the total manifest for each flight.  The detailed process for manifesting hardware is still to be defined.

12.
INTERRELATIONSHIP:  SOW Paragraphs: 6.5.1, 6.5.2

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall generate and maintain standard, flight 
specific and on-orbit manifests for EVA hardware.

13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  The standard manifest shall contain the core set of suit and EVA tools and equipment required to support a Constellation Program flight.  The flight specific manifest shall contain all hardware required to support flight specific EVAs and EVA logistics.  The on-orbit manifests shall contain the EVA hardware that is required to support EVAs, and that is to reside on board the Space Station or Lunar Outpost.



13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-O-008

3.
DATA TYPE:  3
4.
DATE REVISED:  08/27/2007
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6.
TITLE:  Flight Data Book
7.
DESCRIPTION/USE:  The Flight Data Book (i.e., “Red Book”) 
contains the results of applicable pre-flight testing in support of each 
mission.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.5.2

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall prepare and submit a document covering the processing data for CSSS hardware.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:


Suit Element

· Flight hardware list:  Includes as-built configuration and list of serial numbers for all components (either stowed or crew-worn) [to the level of contract item number and/or reparable component serial number]

· Acceptance data for all LSS and power/CAI hardware 

· Chamber data (if not included above)

· KSC suit checkout data:  This section may be delivered as a supplement no later than launch minus one week

· Consumables load, as well as predicted EVA time based on certified nominal usage rate
· Pressure Garment Subsystem data inputs – Brief sizing summary for space suit components, describing primary and backup suit configurations for each crewmember

· Initial values of any user-provided inputs to software loads residing in the CSSS hardware


Tools and Equipment Element (for electro/mechanical items with cycle life 
constraints only) [Only for tools and equipment provided/processed by the 
CSSS contract]

· Flight hardware list:  Includes as-built configuration and list of serial numbers for all components

· PIA data

· Cycle data


Vehicle Interface Element
· Flight hardware list:  Includes as-built configuration and list of serial numbers for all components

· PIA data

· Cycle data

· Integrated testing results between CSSS hardware and vehicle

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required for every mission.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-O-010

3.
DATA TYPE:  3
4.
DATE REVISED:  06/10/2007
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6.
TITLE:  Mission Support Plan
7.
DESCRIPTION/USE:  The Mission Support Plan defines personnel and logistics support for flights and EVA events.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.3.2.1

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  Prior to launch for Constellation Program flights or an EVA event, the Contractor shall prepare and distribute to the EVA community a Mission Support Plan.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  This Plan shall outline the plans, logistics, and personnel schedules required to provide EVA support during simulations and missions.  It shall also describe the protocols that shall be followed in case of an in-flight anomaly and provide contact information for key personnel.


The Plan for simulation support and specific on-orbit events shall be 
delivered one week prior to each event.  The Plan for mission support 
shall be delivered at the ESPO Flight Readiness Review for each mission.

13.4
FORMAT: Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: Complete re-issue of the document is required for each mission/event.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-O-011

3.
DATA TYPE:  3
4.
DATE REVISED:  06/10/2007
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6.
TITLE: Hardware Inventory Report
7.
DESCRIPTION/USE: The Hardware Inventory Report provides visibility into the inventory and the inventory location of contractor-provided hardware.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.5.3.1  

Related DRD:  CSSS-O-005

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This Report shall contain inventory data down to the CEI level for all accepted hardware (regardless of location).
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  The Report shall contain the following information, and may be adjusted, as agreed to by NASA and the Contractor:

· Flight requirements:  quantity estimated to support flight within the reporting period

· Flight status: quantity available to support flight

· Repair status: quantity and status (i.e.,  technical issues, estimated  return date) of items in repair 

· Refurbish status: quantity and status (i.e.,  technical issues, estimated  return date) of items out for refurbishment

· Refurbishment plans:  quantity of planned refurbishments for next reporting period

· Replacement plans:  quantity of projected orders for next reporting period

· Training requirements:  quantity estimated to support training within the reporting period

· Training status: quantity available to support training

· Repair status: quantity and status (i.e.,  technical issues, estimated  return date) of items in repair

· Refurbish status: quantity and status (i.e.,  technical issues, estimated  return date) of items out for refurbishment

· Refurbishment plans:  quantity of planned refurbishments for next reporting period

· Replacement plans:  quantity of projected orders for next reporting period

· Location of hardware

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.  The Report shall be accessible electronically by NASA.  

13.5
MAINTENANCE:   Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-O-012

3.
DATA TYPE:  3
4.
DATE REVISED:  06/10/2007
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6.
TITLE:  Training Event Support Log
7.
DESCRIPTION/USE: The event support log provides a quick status of each training event.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix.  Events shall be reported within one business day 

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.5.2

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall prepare and submit a report covering the status of each training event that the Contractor supports.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  Each report, at a minimum, shall contain the following:

· Report number

· Test event

· Test date

· Subjects

· Test site

· Test objective

· Hardware evaluated

· Test summary

· Anomalies/discrepancies

13.4
FORMAT:  Each report shall be submitted via email and accessible electronically by NASA.  Each report shall have native format and be compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the report is required with each training event.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-O-013

3.
DATA TYPE:  1
4.
DATE REVISED:  06/13/2007
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6.
TITLE:  Processing Procedures
7.
DESCRIPTION/USE:  Processing procedures will be used to conduct Pre- delivery Acceptance (PDA), Pre-installation Acceptance (PIA), pre-flight preparation, and post flight processing of all CSSS hardware.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.5.4


Related DRDs:  CSSS-T-002, CSSS-T-031, CSSS-O-001, CSSS-O-002, CSSS-O-004 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  Processing procedures shall consist of test procedures that verify requirements, verify hazard controls, prepare hardware for flight, and prepare hardware for storage post flight.
All processing procedures shall be reviewed and updated at least every 18 months using a documented review procedure to verify compliance with the latest requirements, verification methods, hazard controls, and safety practices.  The procedure review team shall include representatives from the engineering, technicians, safety, and quality disciplines.

13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  All processing procedures shall include:
· Cover page with title, procedure number, and last review date

· Signatures to include at a minimum:  Contractor author, contractor subsystem manager, contractor SR&QA, contractor engineering manager (Chief Engineer), NASA Subsystem Manager, NASA Quality Engineering, and NASA Safety and Reliability Engineering

· Purpose and objectives

· Applicable documents

· Requirements being verified by the procedure

· Hazard controls being verified by the procedure

· Facilities and test equipment that will be used including range and accuracy of the instrumentation, cleanliness levels, and consumables (like test gases with specifications)

· Environmental requirements (i.e., humidity and temperature)

· Safety information to include PPE needed to conduct the procedure

· Contamination control/ESD warnings and notices at the relevant sections of the procedure

· Place to record technicians performing the procedures and verification of their training certifications/readiness

· Place to record calibration date verification

· Place to record part and serial numbers of hardware tested

· Procedural steps and places to record results

· Where data is recorded that verifies a requirement, the step shall denote this

· Where data is recorded that verifies a hazard control, the step shall denote this

· Caution and warning statement at relevant steps

· Test rules and emergency procedures

· MIPs and GMIPs

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.


13.5 MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-001

3.
DATA TYPE:  1
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  System Safety Plan

7.
 DESCRIPTION/USE:  The System Safety Plan (SSP) defines the 
Contractor’s objectives, responsibilities, and methods to be used for 
overall system safety program conduct and control.  It describes the 
integration of system safety provisions into the total program based on 
early implementation, planned safety certification review process, and total 
program life cycle support.  

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  This Plan may be incorporated in more comprehensive 
Safety, Reliability, and Quality Assurance plans or other general program 
plans provided the system safety data elements remain identifiable and 
completely reflect the requirements of this DRD.  

12.
INTERRELATIONSHIP:  SOW Paragraphs: 3.1, 6.5.4 

13.
DATA PREPARATION INFORMATION: 

13.1    SCOPE:  The Contractor System Safety Plan shall address the 

 
Contractor system safety philosophy, organization, approach, and key 

processes to meet program and mission requirements.  The Plan shall provide process details of integrating system safety products, tasks, and results with design and systems engineering processes to optimize the safety and mission success of the CSSS contract.

13.2
APPLICABLE DOCUMENTS:

· CxP 70038, Constellation Hazard Analysis Methodology

· CxP 70059, Constellation Program Safety, Reliability, and Quality Assurance Requirements 

· CxP 72002, EVA Systems Project System Requirements Document 

· CxP 72184, EVA Systems Project Safety, Reliability, and Quality Assurance Plan

· CxP 72194, EVA Systems Project Reliability, Availability, and Maintainability Plan

13.3
CONTENTS:  The System Safety Plan shall meet the requirements of the 
applicable documents in 13.2.  The Plan shall describe the Contractor’s 
and its subcontractors’ approach for the development and review of 
safety-critical products.  This Plan shall include:

1.
A description of the Contractor’s system safety tasks to be performed during all life cycle phases.
2.
A description of the processes that will be used to perform these system safety tasks, control the effort, accomplish the safety objectives, and verify compliance with the Constellation Program safety requirements, standards, and processes.
3.
A description of how the Contractor SR&QA group will work with Contractor engineering and management to ensure that system safety products will be used to increase the overall safety of the system.
4.
Schedule of the Contractor safety activities, including milestone identification, program activities, program phasing, integration, and product delivery including the phased safety review hazard analyses and final safety certification.
5.
Implementation of a contract safety review process, and support to the ESPO and CxP safety review processes.
6.
A description of the processes and methods the Contractor will use to achieve compliance with safety requirements for integration of CSSS system safety across other 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, and failure tolerance criteria)
7.
The methods the Contractor plans to use for hazard identification, control, and tracking including traceability of the flow-down from FMEA/CILs and Hazard Controls to on-orbit and ground-based testing and maintenance procedures.


13.4
FORMAT: Native format and compatible with standard JSC office software 
loads.

13.5
MAINTENANCE:   Complete re-issue of the document is required with 
changes clearly identified. 

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-002

3.
DATA TYPE:  1
4.
DATE REVISED:  08/22/2007
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6.
TITLE:  System Safety Hazard Analysis
7.
DESCRIPTION/USE:  The Contractor shall perform a system safety hazard analysis per CxP 70038, Constellation Hazard Analysis Methodology.  The intent of the hazard analysis is to reduce safety risk through the iterative SR&QA process. The safety engineering review panels will use the hazard analysis data, as captured in the System Safety Analysis Report (SAR) and associated Hazard Reports, to assess the design and operation of the CSSS hardware as well as to determine whether or not it meets Program safety requirements. 

Hazards shall be mitigated according to the following stated order of precedence:

1. Eliminate hazards

2. Design for minimum hazards

3. Incorporate safety devices

4. Provide caution and warning devices

5. Develop administrative procedures and training


Primarily, hazards should be controlled by a system that is failure tolerant.  The Constellation Program requires two failure tolerance for catastrophic hazards, and single failure tolerance for critical hazards.  In situations where failure tolerance is not technically feasible, or adds complexity which increases cumulative risk, Design For Minimum Risk (DFMR) may be used as a hazard control method.  The Contractor shall identify any functions where DFMR is proposed to be used in lieu of failure tolerance and provide an analysis which documents the rationale for acceptance of these DFMR functions.  The safety engineering review panels will assess each proposed use of DFMR in the CSSS hardware to determine whether or not it meets the program requirements for safety at the Phase I safety review.  Proposed use of DFMR shall also be presented to the ESPO at all milestone design reviews.


8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  As part of the EVA System Requirements Review, the Government performed a Preliminary Hazard Analysis, which was published in CxP 72191, EVA System Preliminary Hazard Analysis (PHA) Document.  The Contractor shall assume ownership of this analysis and further develop it as the CSSS hardware design matures. 


12.
INTERRELATIONSHIP: SOW Paragraphs: 3.1, 10.3
Related DRDs: CSSS-S-001, CSSS-S-002, CSSS-S-009, CSSS-T-020

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  Safety hazard analyses identify hazards, determine the methods used for controlling the hazards, support the program risk management process, and establish verification methods and assure closure for the identified hazard.   The system safety hazard analysis shall provide a total assessment of the subject systems (hardware and software) and their operational environment.  The analyses shall cover the complete program life cycle from concept definition until program completion and hardware disposal.  This includes CSSS ground support equipment (GSE), facilities, and ground operations, as well as software, in accordance with the documents listed in 13.2, Applicable Documents.


The hazard analyses shall consider all catastrophic events and the need for highly reliable shut down features (e.g., high speed laser shut down) should such events occur.



The hazard analysis shall be linked to a structured methodology, such as a Fault Tree Analysis and FMEA/CIL, to show how hazards can be flowed down to system failures.


13.2
APPLICABLE DOCUMENTS:

· CxP 70038, Constellation Hazard Analysis Methodology

· CxP 72002, EVA Systems Project System Requirements Document 

· CxP 72184, EVA Systems Project Safety, Reliability, and Quality Assurance Plan

· CxP 72194, EVA Systems Project Reliability, Availability, and Maintainability Plan

· CxP 72191, EVA System Preliminary Hazard Analysis Document

13.3
CONTENTS:  The Contractor shall perform a system safety hazard analysis in accordance with the methodology outlined in CxP 70038, Constellation Hazard Analysis Methodology, to identify hazards and ensure their appropriate disposition, tracking, and resolution. Hazard analyses shall address the hazards that arise in the design, development, manufacturing, operations, and disposal associated with the hardware, software, operations, and environment.


Hazard analyses shall encompass the following:

1. Subsystem Hazard Analysis (SSHA) 

2. Element Hazard Analysis (EHA)

3. Operating and Support Hazard Analysis (O&SHA)

4. Software Hazard Analysis (SWHA)

5. Integrated Hazard Analysis (IHA)

Hazard Reports shall be prepared as a means of reporting the results of the formal hazard analysis process. Once prepared, they shall be maintained to reflect any changes in the design, operations, and/or verifications. In the event of a significant anomaly during any test or system operation, all related Hazard Reports shall be re-opened and reconsidered. Negative failure history trends in flight hardware or in flight-like hardware shall result in associated Hazard Reports being reopened and reconsidered.


Informal reviews with NASA EVA Project SR&QA personnel will occur on a continuing basis prior to phased safety reviews.  Hazard Reports will be formally reviewed with the safety panels through a series of phased reviews.   The Flight Equipment Safety and Reliability Review Panel (FESRRP), or an equivalent Level III safety panel, will review all safety data and Hazard Reports prior to going forward to the Constellation Safety Engineering Review Panel (CSERP).  The following outlines the required maturity level and timing for each phased safety review.

(a) For Phase 0 Safety reviews (conducted after SDR):
 * 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 a structured methodology for identifying all CSSS hazards such as Fault Tree Analysis.  The analysis shall identify hazards, evaluate risk, by identifying single failures and combinations of failures that result in hazards to the crew, the CSSS, and other Constellation Program elements.  This structured methodology shall be performed to identify the top-level undesired events or hazardous conditions, 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

(b) For Phase 1 Safety reviews (conducted prior to PDR): 
 * Accident scenarios, hazard sources, environment hazards are mature, understood and documented 
 *Element/subsystem level failure induced hazards, facility, interface, and human error hazards are at a comparable level of detail to the design. 
 * Draft Integrated Hazard Analysis is provided
 * Causes and controls are at a comparable level of detail to the design Element and subsystem hazard analysis has begun 
 * Generic hazards from PHA are 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

(c) For Phase 2 Safety Reviews (conducted prior to CDR):
 * All Subsystem and Element hazard analyses should be completed

 * Element/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. Element and subsystem hazard analysis is further matured
 * Acceptance rationale for components/subsystems hazards that can not be controlled by design are developed

(d) For Phase 3 Safety Reviews (conducted prior to SAR)
 * Element Hazard Analysis (EHA) / Subsystem Hazard Analysis (SSHA) complete 
 * All controls are verified and documented

At the Phase 3 safety review meeting, the Contractor shall present all hazards, hazard controls, the verification method for the controls, and proof that the verification has been completed.  These are all required for approval of the Hazard Reports.  In some cases, the control verification methods may not be complete.  In these cases, the Hazard Reports will be held open and the open tracked in the Verification Tracking Log.  This allows the Hazard Reports to be presented to the Project/Program managers along with the open control verification actions.  Final, formal approval of the Hazard Reports is complete when the Verification Tracking Log shows that the control verification has been successfully completed.

The Verification Tracking Log shall be used to track hazard control verifications still open after the Phase 3 safety review. This log contains:
•
The number of the hazard control still open
•
The description of the action required for closure
•
The status of each open item
•
The scheduled and actual completion dates

The Contractor shall keep the Verification Tracking Log up-to-date.


13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-003

3.
DATA TYPE:  1
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  Fault Tree Analysis
7.
DESCRIPTION/USE: The Contractor shall develop a Fault Tree Analysis (FTA) for the CSSS hardware.  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 sub-events that must occur to cause it.  The intent of the FTA, along with hazard analysis, is to reduce safety risk and to establish the acceptable level of risk to the Program through a systematic process to identify single failures, or combinations of failures, that can result in hazards.  It shall be used to facilitate and support a hazard control and mission risk Management program for the CSSS and its interfacing elements.  FTA will also provide information to the Government regarding hazards identified through analysis techniques, and the status of their resolution and level of control. The FTA information is also used in developing the hazard analysis, which in turn provides sufficient details to ensure and demonstrate that the CSSS hardware meets all safety requirements. The safety engineering review panels can also use the FTA during their review of Hazard Reports to assess the design and operation of the CSSS hardware. 
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The initial version of the FTA 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 subsystem integration and processing throughout the CSSS contract life.

At the Preliminary Design Review, for each respective CSSS Configuration, the FTA will be complete to the “black box” level, including software (if any).  

At Critical Design Review for each respective CSSS Configuration, the fault trees will be expanded to include more detail, potentially to both the hardware and software component level, in areas that are required to fully evaluate the design to verify that the functional failure tolerance requirements are met. The final FTA shall provide evidence that the system is adequate to address the risks associated with the top-level event.

The FTA shall be updated as the design is changed or updated.

12.
INTERRELATIONSHIP:  SOW Paragraph: 3.1 
Related DRDs: CSSS-S-001, CSSS-S-002, CSSS-S-005, CSSS-S-006

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Fault Tree Analyses shall identify hazards by identifying single failures and combinations of failures that result in hazards to the crew, the CSSS hardware, 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 project. 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 project.

The FTA shall be linked to the Hazard 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.


FTAs shall be used in developing hazard analyses required for the integrated system, all major subsystems, and all ground operations at the launch facility for every appropriate phase of operation.

The Fault Tree Analysis shall include hardware, software, and human failures.
13.2
APPLICABLE DOCUMENTS:   

· CxP 70017, Constellation program Probabilistic Risk Assessment (PRA) Methodology Document 

· FTH: Fault Tree Handbook with Aerospace Applications, August 2002, version 1.1 (Chapters 1-9)

13.3
CONTENTS:  The Contractor shall perform a Fault Tree Analysis using the FTH, Fault Tree Handbook with Aerospace Applications, August 2002, version 1.1 (Chapters 1-9), and CxP 70017, Constellation Program Probabilistic Risk Assessment (PRA) Methodology Document, as guidance to identify the top-level undesired events or hazardous conditions, and lower level relationships to verify that the functional failure tolerance requirements are met. 

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

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.
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6.
TITLE:  Safety, Health, and Environmental Plan
7.
DESCRIPTION/USE: NASA policy requires that contractors submit safety and health plans as part of the proposal.  The Plan will demonstrate the seriousness of the Offeror’s intent to excel in their implementation of a safety and health program as an early indicator of their safety culture.  The requirements captured below emulate the elements of OSHA’s Voluntary Protection Program (VPP), and as such represent all the elements of a successful safety and health program.  Many NASA centers have been certified as OSHA VPP sites, indicating that a VPP star-level program is an asset to the safety and health of personnel and property.


8.
DISTRIBUTION: Initial Draft – As determined by the NASA Contracting Officer 


Final – The Contractor shall send copies to each of the following:
NASA Contracting Officer


NS/Safety and Test Operations Division (two copies)
SD13/Occupational Health Officer (one copy)
JE/Environmental Services (one copy)
Contracting Officer’s Technical Representative (one copy)

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  Upon NASA approval, the Contractor’s safety, health, and environmental compliance plan becomes a contractual requirement.
12.
INTERRELATIONSHIP:  SOW Paragraph: 3.2

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  Establishes Safety, Health, and Environmental Plan for contractors providing support to NASA Centers.
The Offeror/Contractor is expected to review all the items below and tailor the Plan accordingly.  Certain requirements set forth in this DRD may be specific for contractor operations performed at NASA Centers; tailoring of the Plan to the requirements of specific establishments is acceptable. The Plan shall clearly identify those resources to be provided by the Contractor and provided by the Government.  This review and supporting rationale is to be made available to the Government as part of this Plan.  It can be documented as a checklist or outline, inserted directly in the body of the Plan, or in any format developed by the Contractor that clearly conveys the results of this review including the basis for any underlying assumptions.

13.2
APPLICABLE DOCUMENTS:

· JPR 1700.1, JSC Safety and Health Handbook

· JSC 17773, Preparing Hazard Analyses for JSC Ground Operations

· OSHA TED 8.4, Voluntary Protection Programs (VPP):  Policies and Procedures Manual

· NPR 8621.1B, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping
· 29 CFR 1910, Department of Labor; Occupational Safety and Health Administration Standards for General Industry
· 40 CFR, Protection of the Environment
· Federal Standard 313, Material Safety Data, Transportation Data, and Disposal Data for Hazardous Materials Furnished to Government Activities
· CxP 70070-ANX06, Constellation Program Environmental Management Plan
13.3
CONTENTS:  

1. Management Leadership and Employee Participation

1.1. Policy – Provide the Contractor’s safety, health, and environmental compliance policy statement with the Plan.  Compare the Contractor’s policy statement with those of NASA and OSHA and discuss any differences

1.2. Goals and Objectives

1.2.1. Describe specific safety and health goals and objectives to be met.  Discuss status of safety program using the “Performance Evaluation Profile” as safety performance criteria.  Describe the Contractor’s approach to continuous improvement (including milestone schedule) using level 5 of the Performance Evaluation Profile as a guideline

1.2.2. Describe Environmental Goals and Objectives to be met for the following:

a. Pollution Prevention and Source Reduction of:

(1) Hazardous and Industrial Solid Wastes

(2) Solid Wastes (trash, refuse)

(3) Wastewater Discharges (sanitary sewerage)

(4) Air Emissions

(5) Medical and Radiological Discharges

b. Affirmative Procurement (Purchase of Environmentally Preferable Materials IAW Executive Order)

c. Hazardous Materials Handling/Purchasing/Reduction/Replacement

d. Elimination from Specifications and Standards requirements for the use of Hazardous/Toxic Substances and Materials

e. Use of an Environmental Planning Checklist to review and document Impacts of New and Modified Programs, Projects, Activities and Operations

f. Life cycle analysis and costing

g. Incorporating Environmental Requirements in Subcontracts

h. Participation in JSC Recycling

i. Outreach programs

1.3. Management Leadership – Describe management’s procedures for implementing its commitment to safety, health, and environmental compliance through visible management activities and initiatives including a commitment to exercise management prerogatives to ensure workplace safety and health.  Describe processes and procedures to making this visible in all contract and subcontract activities and products.  Include a statement from the project manager or designated safety official indicating that the Plan will be implemented as approved and that the project manager will take personal responsibility for its implementation

1.4. Employee Involvement – Describe procedures to promote and implement employee (i.e., non-supervisory) involvement in safety, health, and environmental compliance program development, implementation and decision-making.  Describe the scope and breadth of employee participation to be achieved so that approximate safety and health risk areas of the contract are equitably represented

1.5. Assignment of Responsibility – Describe line and staff responsibilities for safety and health program implementation.  Identify any other personnel or organization that provides safety services or exercises any form of control or assurance in these areas.  State the means of communication and interface concerning related issues used by line, staff, and others (such as documentation, concurrence requirements, committee structure, sharing of the work site with NASA and other contractors, or other special responsibilities and support.)  As a minimum, the Contractor shall identify the following no later than at contract start unless otherwise specified below:

1.5.1. Safety Representative – Identify by title the individual who will be trained and certified in accordance with JPR 1700.1 to be responsive to Center-wide safety, health, environmental, and fire protection concerns and goals, and who will support meetings and other activities related to the JSC Safety and Health Program

1.5.2. Company Physician/Occupational Injury/illness case manager – Identify a point of contact who is responsible for the transfer or receipt of company medical data and who will be the primary contact for the company in the event any employee suffers a work related injury or illness (such as the company physician) by name, address, and telephone number to the JSC Clinic, mail code SD22.  This will facilitate communication of medical data to contractor management.  Prompt notification to the JSC Occupational Health/Clinic shall be given of any changes that occur in the identity of the point of contact.  A letter to the JSC Occupational Health Office can accomplish initial identification of point of contact and subsequent updates with a copy sent to the NASA Contracting Officer.  The initial letter is to be received by the Government prior to contract start

1.5.3. Building Fire Wardens – Provide a roster of fire wardens (their names, phone numbers and pagers, and mail codes).  Contractor fire wardens are needed to facilitate the JSC Fire Safety Program, including coordination of related issues with NASA facility managers and emergency planning and response officials and their representatives.  Fire wardens shall be trained in accordance with JPR 1700.1.  The roster shall be maintained by letter to the JSC Safety and Test Operations Division, mail code NS, with copies to the NASA Contracting Officer and Contracting Officer’s Technical Representative.  The initial letter shall be received by the Government not later than 15 days after contract start

1.5.4. Designated Safety Official – Identify by title the official(s) responsible for implementation of this Plan and all formal contacts with regulatory agencies and with NASA

1.6. Provision of Authority – Describe consistency of the Plan for compliance with applicable NASA and JSC requirements and contractual direction as well as applicable Federal, state, and local regulations and how compliance will be maintained throughout the life of the contract.

1.7. Accountability – Describe procedures for ensuring that management and employees will be held accountable for implementing their tasks in a safe and healthful and environmentally compliant manner.  The use of traditional and/or innovative personnel management methods (including discipline, motivational techniques, or any other technique that ensures accountability) shall be referenced as a minimum and described as appropriate

1.8. Program Evaluation – The program evaluation consists of:

1.8.1. Participation in a Performance Evaluation Profile (PEP) survey at the request of the Government.  The PEP survey normally will be scheduled and administered at the discretion of the Government.  If the Government chooses not to do the PEP in a given year, the Contractor may at its option initiate its own PEP by contacting the JSC Safety and Test Operations Division, code NS, for assistance.  The Contractor will not be required to take two or more PEP surveys in any contract year 

1.8.2. [Reserved.]

1.8.3. A written self-evaluation report to be delivered by September 30 of each year.  The self-evaluation shall follow the VPP program evaluation report format found in OSHA TED 8.4,  Voluntary Protection Programs (VPP) Policies and Procedures Manual, Appendix D, “Annual Submissions”, as mandated by the cognizant OSHA regional office.  Contractors who have submitted a written self-evaluation as a VPP site may submit their original report to OSHA in lieu of writing a new self-evaluation provided that all action plans and status are updated.  The self evaluation shall, as a minimum, cover the elements of the approved Safety, Health, and Environmental Plan.

1.8.4.  Miscellaneous Reports – The Contractor shall acknowledge the following as standing requests of the Government and to be handled as described below.

a. Roster of Terminated Employees – Identify personnel terminated by the Contractor.  The roster shall be sent to the JSC Occupational Health Officer, mail code SD13, no later than 30 days after the end of each contract year or at the end of the contract, whichever is applicable.  At the Contractor’s discretion, the report may be submitted for personnel changes during the previous year or cumulated for all years.  Information required:  

(1) Date of report, contractor identity, and contract number

(2) For each person listed, provide name, social security number, and date of termination 

(3) Name, address, and telephone number of contractor representative to be contacted for questions or other information

b. Material Safety Data – The Contractor shall prepare and/or deliver Material Safety Data for hazardous materials brought onto government property or included in products delivered to the Government.  This data is required by the Occupational Safety and Health Administration (OSHA) regulation, 29 CFR 1910.1200, “Hazard Communication”, EPA “Emergency Planning and Community Right-to-Know (EPCRA, ref. 40 CFR 302, 311, 312); and the Texas Department of Health (TDH, ref. Chapters 505-507 of the Health and Safety Code), and Federal Standard 313 (or FED-STD-313), “Material Safety Data, Transportation Data and Disposal Data for Hazardous Materials Furnished to Government Activities”, as revised.  One copy of each MSDS shall be sent upon receipt of the material for use on NASA property to the JSC Central Repository, Occupational Health and Test Support, Mail Code SD13, along with information on new or changed locations and/or quantities normally stored or used.  If the MSDS arrives with the material and is needed for immediate use, the MSDS shall be delivered to the Central Repository by close of business of the next working day after it enters the site

c. Hazardous Materials Inventory – The Contractor shall compile an inventory report of all hazardous materials it has located on government property not less than annually, and which is within the scope of 29 CFR 1910.1200, “Hazard Communication”; and Federal Standard 313 (or FED-STD-313), “Material Safety Data, Transportation Data and Disposal Data for Hazardous Materials Furnished to Government Activities”, as revised.  The call for this annual inventory and instructions for delivery will be issued by the JSC Occupational Health and Test Support Office, mail code SD13.  This information shall use the format used by JSC for chemical inventory compilation to provide the following:

(1) The identity of the material

(2) The location of the material by building and room

(3) The quantity of each material normally kept at each location  

(4) Peak quantity stored

(5) Actual or estimated rate of annual usage of  each chemical

1.9. Government Access to Safety and Health Program Documentation – The Contractor shall recognize in its Plan that it will be expected to make all safety, health, and environmental documentation (including relevant personnel records) available for inspection or audit at the Government’s request.  Electronic access by the Government to this data is preferred as long as Privacy Act requirements are met and Government safety and health professionals and their representatives have full and unimpeded access for review and audit purposes.  For Contractor activities conducted on NASA property, the Contractor shall identify what records it will make available to the Government in accordance with the Voluntary Protection Program criteria of OSHA as implemented in JPR 1700.1, “JSC Safety and Health Handbook”, as revised.  For the purpose of this Plan, safety, health, and environmental compliance documentation includes but is not limited to logs, records, minutes, procedures, checklists, statistics, reports, analyses, notes, or other written or electronic document which contains in whole or in part any subject matter pertinent to safety, health, environmental protection, or emergency preparedness

1.10. The Contractor may be requested to participate in the review and modification of safety requirements that are to be implemented by the Government including any referenced documents therein.  This review activity shall be implemented at the direction of the NASA Contracting Officer’s Technical Representative in accordance with established NASA directives and procedures

1.11. Procurement – Identify procedures used to assure that procurements are reviewed for safety, health and environmental compliance considerations, and that specifications contain appropriate safety criteria and instructions. Set forth authority and responsibility to assure that safety tasks are clearly stated in subcontracts
1.12. Certified Professional Resources – Discuss access to certified professional resources for safety, health, and environmental protection.  Discuss their roles in motivation/awareness, worksite analysis, hazard prevention and control, and training
2. Worksite Analysis – Hazards shall be systematically identified through a combination of surveys, analyses, and inspections of the workplace, investigations of mishaps and close calls, and the collection and trend analysis of safety and health data such as: records of occupational injuries and illnesses; findings and observations from preventive maintenance activities; reports on hazardous substance spills and inadvertent releases to the environment; facilities related incidents related to partial or full loss of systems functions.  Hazards identified by any of the techniques identified below shall be ranked and processed in accordance with JPR 1700.1.  All hazards on NASA property, which are immediately dangerous to life or health, shall be reported immediately to the Safety and Test Operations Division.  All safety engineering products that address operations and equipment, on NASA property will be subject to JSC S&MA review and concurrence unless otherwise waived by the JSC Safety and Test Operations Division 
2.1. Industrial Hygiene – Describe the proposed industrial hygiene program and how it will be coordinated with the JSC government-provided resources for industrial hygiene.  In the event corporate resources are used to determine workplace exposures, copies of all monitoring data shall be provided to JSC Occupational Health within 15 days of receipt of results
2.2. Hazard Identification – Describe the procedures and techniques to be taken to compile an inventory of hazards associated with the work to be performed on this contract.  This inventory of hazards shall address the work specified in this contract as well as operations and work environments in the vicinity or in close proximity to contract operations.  The results shall be reported to the Government in a manner suitable for inclusion in facilities baseline documentation as a permanent record of the facility.  Specific techniques to be considered include:

2.2.1. Comprehensive Survey – A “wall to wall” engineering assessment of the work site including facilities, equipment, processes, and materials (including wastes – (TNRCC/EPA solid and hazardous, radioactive, explosives, medical-infectious-biological)). The comprehensive survey will establish a baseline of hazards that may put contract assets at risk as early as is feasible, preferably at contract start, and maintained throughout the life of the contract

2.2.2. Change (Pre-use) Analysis – Typically addresses modifications in facilities, equipment, processes, and materials (including waste); and related procedures for operations and maintenance.  Change analyses periodically will be driven by new or modified regulatory and NASA requirements

2.2.3. Hazard Analysis – may address facilities, systems/subsystems, operations, processes, materials (including waste), and specific tasks or jobs.  Analyses and report formats shall be in accordance with JSC 17773, Instructions for Preparation of Hazard Analyses for JSC Ground Operations

2.2.4. The Contractor’s safety plan shall describe the flow of the findings of the comprehensive survey of hazards into hazard analyses and job hazard analyses and subsequently into controls such as design, operations, processes, procedures, performance standards, and training.  The Contractor shall discuss its approach to notify NASA and other parties external to the contract work of its identified hazards and subsequent analyses and controls

2.3. Inspections:

2.3.1. Routine Inspections – Includes assignments, procedures, and frequency for regular inspection and evaluation of work areas for hazards and accountability for implementation of corrective measures.  The Contractor shall describe administrative requirements and procedures for control of and regularly scheduled inspections for fire and explosion hazards.  The Contractor has the option, in lieu of this detail, to identify policies and procedures with the stipulation that the results (including findings) of inspections conducted on NASA property or involving government furnished property will be documented in safety program evaluations or the monthly Accident/Incident Summary reports.  Inspections shall identify:

a. Discrepancies between observed conditions and current requirements, and 
b. New (not previously identified) or modified hazards
2.3.2. Protective Equipment – Set forth procedures for obtaining, inspecting, and maintaining all appropriate protective equipment, as required, or reference written procedure pertaining to this subject.  Set forth methods for keeping records of such inspections and maintenance programs
2.4. Employee Reports of Hazards – Identification of methods to encourage employee reports of hazardous conditions (e.g., close calls) and analyze/abate hazards.  The Contractor shall describe steps it will take to create reprisal-free employee reporting with emphasis on management support for employees and describe methods to be used to incorporate employee insights into hazard abatement and motivation/awareness activities

2.5. Accident and Record Analysis

2.5.1
Mishap Investigation – Identification of methods to assure the reporting and investigation of mishaps including corrective actions implemented to prevent recurrence.  The Contractor shall describe the methods to be used to report and investigate mishaps on NASA property and on contractor or third party property.  The Contractor shall describe its procedures for implementing immediate notification of NASA using the call tree in 2.5.1.a below, the use of the quick incident reports found at the lower center of the home page of the NASA Incident Reporting Information System (IRIS) at https://nasa.ex3host.com/iris/newmenu/login.asp and use of NASA forms as specified in JPR 1700.1 or any alternate forms used by the Contractor.  The contingency plan shall emphasize timely notification of NASA; preliminary and formal investigation procedures; exercise of jurisdiction over a mishap investigation involving NASA and other contractor personnel; preparation and submission of a formal report to NASA; follow up of corrective actions; communication of lessons learned to NASA; and solutions to minimize duplications in reporting and documentation including use of alternate forms.  The Contractor shall discuss its procedures for immediate notification requirements for fires, hazardous materials releases, and other emergencies.  The Contractor shall include appropriate details to address the following:

a.                   The Contractor shall include a mishap contingency plan as part of the Safety, Health, and Environmental Plan which meets the requirements of NPR 8621.1B, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping, and JPR 1700.1, JSC Safety and Health Handbook.  The Plan shall identify the method of notifying NASA in the advent of a Type A, or B mishap or C property damage mishap and close calls with equivalent likely potential so NASA may take custody of the mishap scene and initiate its investigation as soon as it is safe after the mishap.  The contingency plan shall clearly identify the Government investigation as taking precedence over any contractor investigation.  The Contractor shall immediately contact the JSC Safety and Test Operations Division at 281-483-4900 for guidance when a Type A or B mishap or Type C property damage mishap occurs in the course of performing work on a NASA contract in whole or in part.  Such immediate notifications plus all other notifications will be documented using the quick incident tabs (“health” for injuries and “safety” for property damage) at the IRIS home page
b.                   For Type C injuries and all lower level mishaps, the Contractor shall perform its own investigation and submit a report to NASA in accordance with the requirements of NPR 8621.1B.  The Contractor shall ensure that NASA is promptly notified of any Type D mishap so that NASA provides a civil servant to oversee the investigation in an ex officio capacity prior to start of any formal investigation.  All initial reports and selected follow up reporting will be accomplished using IRIS

c.                   When a NASA investigation is required, witnesses will be identified and their names and contact information provided to NASA investigators but witness statements must be requested and collected by NASA.  Such statements will be retained by the Government as part of the mishap file in accordance with NPR 8621.1B
d.                   Contractors shall deliver to NASA mishap reports which shall include the data specified in NPR 8621.1B for the level of mishap.  NASA approval and endorsements will be required as specified in NPR 8621.1B and included in the approved Safety and Health Plan

2.5.2. Trend Analysis – Describe approach to performing trend analysis of data (occupational injuries and illnesses; facilities, systems, and equipment performance; maintenance findings).  Discuss methods to identify and abate common causes indicated by trend analysis.  In support of site-wide trend analysis to be performed by the Government, the Contractor shall discuss method of providing data as follows:

a. Accident/Incident Summary Report – The Contractor shall prepare and deliver Accident/Incident Summary Reports as specified on JSC Form 288, “Accident / Incident Statistics”, as revised.  All new and open mishaps, including vehicle accidents, incidents, injuries, fires, and close calls shall be described in summary form along with current status.  Negative reports are also required monthly.  Report frequency is monthly; date due is the 10th day of the month following each month reported.  The  report shall be delivered to the JSC S&MA Directorate through the Safety and Test Operations Division, mail code NS2, by fax to 281-244-0426 or by attaching to an e-mail and transmitting to JSC-Safety-Report-Submittals@mail.nasa.gov. 
b. Log of Occupational Injuries and Illnesses – For each establishment on and off NASA property that performs work on this contract, the Contractor shall deliver to the Government a copy of its annual summary of occupational injuries and illnesses (or equivalent) as described in Title 29, Code of Federal Regulations, Subpart 1904.5.  Copy of all summaries as required above under contractor’s cover letter.  If Contractor is exempt by regulation from maintaining and publishing such logs, equivalent data in Contractor’s format is acceptable (such as loss runs from insurance carrier) which contains the data required by JSC Form 288.  Data shall be compiled and reported by calendar year and provided to the Government within 45 days after the end of the year to be reported (e.g., not later than February 15 of the year following)

3. Hazard Prevention and Control – Identified hazards must be eliminated or controlled.  In the multiple employer environment of the center, it is required that hazards including discrepancies and corrective actions be collected in a center wide information system (Hazard Abatement Tracking System (HATS) for risk management purposes.  Describe the proposed approach to implementing this requirement

3.1. Appropriate Controls – Discuss approach to consideration and selection of controls.  Discuss use of hazard reduction precedence sequence (see JPR 1700.1).  Discuss approach to identifying and accepting any residual risk.  Discuss implementation of controls including verifying effectiveness.  Discuss scope of coverage (hazardous chemicals, equipment, discharges, waste, and energies).  Discuss need for coordination with safety, health, environmental services, and emergency authorities at NASA

3.2. Hazardous Operations and Processes – Establish methods for notification of personnel when hazardous operations and processes are to be performed in their facilities or when hazardous conditions are found to exist during the course of this contract.  JPR 1700.1 will serve as a guide for defining, classifying, and prioritizing hazardous operations; 29 CFR 1910.119 will be the guide for hazardous processes.  Develop and maintain a list of hazardous operations and processes to be performed during the life of this contract.  The list of hazardous operations and processes shall be provided to JSC as part of the plan for review and approval.  The Government and the Contractor shall decide jointly which operations and processes are to be considered hazardous, with the Government as the final authority.  Before hazardous operations or processes commence, the Contractor shall develop a schedule to develop written procedures with particular emphasis on identifying the job safety steps required.  NASA will have access on request to any Contractor data necessary to verify implementation.  For all identified operations or processes that may have safety or health implications outside contract operations, the Contractor shall identify such circumstances to the JSC Safety and Test Operations Division and Occupational Health and Test Support Office who will provide additional instructions for further NASA management review and approval

3.3. Written Procedures – Identification of methods to assure that the relevant hazardous situations and proper controls are identified in documentation such as inspection procedures and test procedures, and other related information.  Describe methods to assure that written procedures are developed for all hazardous operations, including testing, maintenance, repairs, and handling of hazardous materials and hazardous waste.  Procedures will be developed in a format suitable for use as safety documentation (such as a safety manual) and be readily available to personnel as required to correctly perform their duties

3.4. Hazardous Operations Permits – Identify facilities, operations and/or tasks where hazardous operations permits will be required as specified in JPR 1700.1 (such as confined space entry and hot work).  Set forth guidance to adhere to established NASA JSC procedures.  Clearly state the role of the safety group or function to control such permits

3.5. Operations Involving Potential Asbestos Exposures – Set forth method by which compliance is assured with the JSC Asbestos Control Program as established in JPR 1700.1, as revised

3.6. Operations Involving Exposures to Toxic or Unhealthful materials – Such operations must be evaluated by the JSC Occupational Health Office and must be properly controlled as advised by same.  The JSC Occupational Health Office must be notified prior to initiation of any new or modified operation potentially hazardous to health

3.7. Environmental Operations and Activities

3.7.1. Operations Involving Hazardous Waste – Identify procedures used to manage hazardous waste from point of generation through disposal.  Clearly identify divisions of responsibility between the Contractor and NASA for hazardous waste generated throughout the life of the contract.  Operations that occur on site at JSC, SCTF, or Ellington Field must be evaluated by the JSC Environmental Services Office and must be properly controlled as advised by same.  The JSC Environmental Services Office must be notified prior to initiation of any new or modified operations, equipment, systems, or activities generating new hazardous wastes or where the chemicals change or there are volume increases of 25% or more on site at JSC, SCTF, or Ellington Field

3.7.2. Operations Involving New or Modified Emissions/Discharges to the Environment – Set forth methods for identifying new or modified emissions/discharges and coordinating results with the Environmental Services Office, mail code JE.  Set forth a plan of procedures to conduct pollution prevention, waste minimization or source reduction/elimination of environmental pollution.  Address management and continuous improvement for the reduction of hazardous materials; substitution of non-hazardous or less hazardous materials for hazardous materials; proper segregation of hazardous wastes from non-hazardous wastes; and other methods described by NASA , EPA, GSA, and Executive Order recycled content/affirmative procurement purchases . The JE/Environmental Office is the single point of contact for coordinating all JSC environmental permits.   Emphasis shall be placed on providing for sufficient lead time for processing permits through the appropriate state agency and/or the Environmental Protection Agency 

3.8. Discuss Contractor responsibilities for maintaining facilities baseline documentation in accordance with JSC requirements.  The Contractor shall implement any facilities baseline documentation tasks (including safety engineering) as provided in the Contractor’s plan approved by NASA or as required by government direction

3.9. Preventive Maintenance. Discuss approach to preventive maintenance – Describe scope, frequency, and supporting rationale for a preventive maintenance program including facilities and/or equipment to be emphasized or de-emphasized.  Discuss methods to promote awareness in the NASA community (such as alerts and safety flashes) when preventive maintenance reveals design or operational concerns in facilities and equipment (and related processes where applicable)

3.10. Medical (Occupational Healthcare) Program – Discuss proposed medical surveillance program and injury/illness case management to evaluate personnel and workplace conditions to identify specific health issues and prevent degradation of personnel health as a result of occupational exposures.  Discuss approach to Cardiopulmonary Resuscitation (CPR), first aid, return to work policies, and the use of government-provided medical and emergency facilities for the initial treatment of occupational injuries/illnesses 

3.11. Hazard Correction and Tracking – Discuss proposed system for correcting and tracking safety, health, and environmental hazards with particular emphasis on integration with JSC’s Hazard Abatement Process (found online at http://wwwsrqa.jsc.nasa.gov/HATS/).  (The scope is restricted to establishments at JSC, SCTF, and Ellington Field.)  This includes the following:

3.11.1. Personnel awareness of hazards – Discuss approach to communicate unsafe conditions and approved countermeasures to employees.  Discuss approach to communicating such conditions to the Government and other contractors whose personnel may be exposed to such unsafe conditions.  Discuss communications with facility managers.  Discuss use of the NASA Lessons Learned Information System for both obtaining lessons from other sources and as a repository for lessons learned during performance of the contract

3.11.2. Interim and Final Abatement Plans – Describe how you will approach interim and final abatement of hazards.  Describe how you will provide data to the JSC Hazard Abatement Tracking System for all hazards that are not finally abated (all interim and final abatement actions completed) within 30 days of discovery.  Discuss approach to posting such plans using JSC Form 1240, “JSC Notice of Safety or Health Hazard and Action Plan”, or equivalent.  Discuss compatibility of the Contractor system with JSC’s and coordination with facility managers in abatement planning, implementation, and verification

3.12. Disciplinary System – Describe the system for ensuring personnel safety and health discipline (including subcontractors).  Describe the approach to modifying personnel behaviors when personnel are exhibiting discrepant safety and health performance

3.13. Emergency Preparedness – Discuss approach to emergency preparedness and contingency planning which addresses fire, explosion, inclement weather, and environmental spill/releases.  Discuss compliance with 29 CFR 1910.120 (HAZWOPER) and role in JSC Incident Command System (see JPR 1700.1 for details).  Discuss methods to be used for notification of JSC emergency forces including emergency dispatcher, safety hotline, and Director’s safety hotline.  Discuss establishment of pre-planning strategies through procedures, training, and drills.  Discuss methods to verify emergency readiness

4. Safety and Health Training – Describe the Contractor’s training program including identification of responsibility for training employees to assure understanding of safe work practices, hazard recognition, and appropriate responses for protective and/or emergency countermeasures, including training to meet federal, state, and local regulatory requirements.  In doing so, the Contractor shall factor parallel requirements found in other mandates such as environmental protection [example:  29 CFR 1910.38 for emergency action plans and fire prevention plans versus EPA Resource Conservation and Recovery Act  (RCRA) for Emergency Planning and Community Right-to-know Act (EPCRA).]  Describe approach to identifying training needs including traceability to exercises such as job safety analyses, performance evaluation profiles, hazard analyses, mishap investigations, and trend analyses.  Describe approach to training personnel in the proper use and care of protective equipment (PPE).  Discuss tailoring of training towards specific audiences (management, supervisors, and employees) and topics (safety orientation for new hires, specific training for certain tasks or operations).  Discuss approach to ensure that training is retained and practiced.  Discuss personnel certification programs. Certifications should include documentation that training requirements and physical conditions have been satisfied (examples include physical examination, testing, and on-the-job performance).  Address use of JSC safety and health training resources (such as asbestos worker training/certification, hazard communication, confined space entry, and lockout/tagout) as appropriate with particular emphasis on programs designed for the multiple employer work environment on NASA property. All training materials and training records shall be provided to NASA, and other federal, state, and local agencies for their review upon request.  If the Contractor wishes to train their personnel in any regulatory mandated training, an agreement shall be secured with the JSC Safety and Test Operations Division and Occupational Health and Test Support Office prior to beginning training.  The agreement will ensure that safety and health training resources available from NASA are used where appropriate and to ensure that contractor-supplied training is in agreement with JSC safety and health processes 

13.4
FORMAT: 
1. Cover page – to include as a minimum the signatures of Contractor’s project manager and designated safety official (if different); NASA COTR; the Center’s Occupational Safety Branch; and the NASA Contracting Officer.  Other signatures may be required at the discretion of the Government.


2. Table of Contents.  See Section 13.3 Contents above.  The Contractor’s format is acceptable but should be traceable to the elements of Section 13.3 Contents above.


3. Body of plan – See Section 13.3 Contents above.  The Contractor’s format is acceptable but should be traceable to the elements of Section 13.3 Contents above.


13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.  Distributions of approved revisions shall be as 
described above.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-005

3.
DATA TYPE:  1
4.
DATE REVISED:  08/20/2007




5.
PAGE:  1 of 4
6.
TITLE:  Reliability, Availability, and Maintainability Plan

7.
DESCRIPTION/USE:  The Contractor Reliability, Availability, and 
Maintainability (RAM) Plan identifies all RAM tasks and activities 
(processes, tools, and technologies) planned by the Contractor throughout 
the project life cycle and identifies processes for verification/demonstration 
of key RAM parameters through analysis, testing and/or similarity, and 
planned controls.  The Plan also addresses maintenance and updates to 
RAM analyses during the sustaining engineering phase of the contract. 

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following document may be used for reference:

· CxP 70132, Constellation Program Commonality Plan
12.
INTERRELATIONSHIP: SOW Paragraphs: 3.3

Related DRDs: CSSS-S-001, CSSS-S-002, CSSS-S-003, CSSS-S-006, 
CSSS-S-007, CSSS-S-008, CSSS-S-009, CSSS-S-010, CSSS-S-011, 
CSSS-S-012, CSSS-S-014

13.
DATA PREPARATION INFORMATION:

13.1
SCOPE:  The Reliability, Availability, and Maintainability Plan contains the 
information necessary to provide the visibility of how the Contractor shall 
ensure compliance with specified Reliability, Availability, and 
Maintainability Program requirements.  Reliability, Availability, and 
Maintainability Plans define and list the roadmap for all the related 
processes, tools, models, assumptions, ground rules, and targeted and 
actual goals achieved through a robust development process. 

13.2
APPLICABLE DOCUMENTS: 

· CxP 70059, Constellation Program Safety, Reliability, and Quality Assurance Requirements 

· CxP 72002, EVA Systems Project System Requirements Document 

· CxP 72184, EVA Systems Project Safety, Reliability, and Quality Assurance Plan

· CxP 72194, EVA Systems Project Reliability, Availability, and Maintainability Plan

13.3
CONTENTS:  The Reliability, Availability, and Maintainability Plan shall 
meet the requirements of the applicable documents in 13.2.  The RAM 
Plan shall: 


1.  Provide details of the Contractor organizational structure of RAM 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 contractor RAM tasks, processes, 
analyses, and verification and validation of results/progress for each key 
milestone of the program with a roadmap to meet the operational RAM 
and safety requirements. 


3.  Provide details of how contractor RAM 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 ground rules and baseline design assumptions, and planned 
contractor RAM tools, including those for probabilistic design analysis 
(PDA) and structural reliability.  Identify data assumptions, attributes of the 
model (including level and assumed relationships), timelines modeled, 
and capabilities modeled.  Identify the method to be used in verification of 
the models and provide the Government with access to this material.


5.  Define the scope, content, approach, ground rules, and assumptions 
that the Contractor will use in the development and performance of risk 
assessments and reliability predictions and allocations for the CSSS 
hardware.  The Plan shall address the methods to be used 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 Contractor RAM aspects of 
hardware and software design, development, manufacture, and 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 CSSS contract safety and reliability.


8.  Provide roadmap of reliability growth (i.e., how the Contractor will 
develop and implement reliability improvements on suit avionics, 
subsystems, and systems, to achieve reliability goals).  The section can 
use references to internal contractor/vendor procedures, processes and 
controls including EEE parts selection and control, material selection and 
controls, data sources, and studies, provided the Government has access 
to this 
material.


9. Provide process details and tools planned for effective contractor 
integration of closed looped problem reporting, analyzing, and corrective 
action and nonconformance reporting and tracking. 




10. Provide process details of compliance to verification details of key 
contractor RAM 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 contractor RAM 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.


14. Document how contractor RAM design and operational performance 
requirements (qualitative and quantitative) will be established, 
documented, and implemented.


15. Document how CSSS contract maintenance concepts will be 
established, documented, and implemented.


16. Document how contractor RAM engineering, analysis, and testing 
requirements and tasks are established, documented, and implemented.


17. Document how contractor RAM processes, analytical activities and 
data are integrated with systems engineering, risk management, and other 
processes, assessments, and analyses.


18. Document how contractor RAM activities are integrated with the 
associated design and operational functions and associated 
program/project safety, quality assurance, risk management, and logistics 
activities.


19. Document how a contractor maintenance concept will be established 
and how compatibility is sustained among system design, maintenance 
planning, and logistics support activities.


20. Document how a contractor data collection system to support RAM 
performance evaluation throughout the system’s life cycle will be 
established and maintained.


21. Identify the organizations that will maintain the Contractor RAM data 
for the lifetime of the system.


22. Document how contractor RAM is implemented as part of the design.


23. Document the approach to identify the CSSS contract operations and 
maintenance cost drivers.


24. Document the approach to establish and maintain a CSSS contract 
logistics support capability to sustain delivered hardware and software 
systems.
13.4
FORMAT:  Native format and compatible with standard JSC office 
software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.
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6.
TITLE:  Failure Modes Effects Analysis and Critical Items List (FMEA/CIL)
7.
DESCRIPTION/USE:  The Failure Modes Effects Analysis is a design tool and will be used to aid design engineering, operations, and manufacturing of the CSSS hardware.  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 purpose of the Critical Items List (CIL) is to identify those items or hardware that do not meet failure tolerance requirements, and those items that do not pass the redundancy screens (screening to determine if an item’s redundant path can be functionally verified or if a redundant path failure can be detected prior to use, or if all redundant paths can be lost as a result of a single credible common failure cause) that require special attention when establishing hardware specifications and qualification requirements. 

The CIL shall consist of all failure modes with criticalities (relative measure of the consequence of the failure,) identified in the FMEA in accordance with the CxP criticality criteria (see CxP 70043, Constellation Program Hardware Failure Modes and Effects Analysis and Critical Items List Methodology, Table 2: Criticality Categories).  The FMEA and CIL analysis shall cover Common Cause Failure (CCF) Analysis at the subsystems level and be proof that the design is free from CCF.  Each CIL item, via its documented ‘retention rationale’ (proposed rationale for Project acceptance of the risk), drives the development and implementation of inspection, process control, and test and verification requirements for the critical items.  The CIL item also influences operations planning (including mission planning, procedure development, and logistical and maintenance support requirements), and includes failure history.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  At Preliminary Design Review (PDR) the following level of maturity is required:

(a)
Detailed subsystem and CEI level Reliability Block Diagrams (RBDs) matching the detail of equipment lists from the Contractor
(b)
Failure mode effects will describe the out-of-specification outputs (including higher level element effects) required to support failure propagation assessments
(c)
Lowest level effects (subsystem and CEI level) accurately propagated to the high level (element) effects
(d)
Failure causes sufficiently developed to a level commensurate with the design
(e) Failure effects developed to a level consistent with design, for both hardware and software
At Critical Design Review (CDR) the following level of maturity is required:

(a)
Element, subsystem, and CEI level FMEA and CIL complete
(b)
Detailed subsystem and CEI level RBDs complete
(c)
FMEA and CIL completed analysis to the deepest level of indenture (CEI level) for the analysis
(d)
Failure mode effects complete to the lowest level (CEI level)

(e)
Failure causes sufficiently developed to a level commensurate with the design
Following CDR, the FMEA and CIL results shall be of sufficient quality, level of detail, and timeliness to be used to develop test plans and to troubleshoot test failures.  The FMEA database shall be maintained as needed to document design and operational changes, to document new content, as well as to capture belatedly recognized failure modes and effects.

12.
INTERRELATIONSHIP:  SOW Paragraph: 3.3
Related DRDs: CSSS-S-001, CSSS-S-002, CSSS-S-003, CSSS-S-005, CSSS-S-007, CSSS-S-010, CSSS-S-011, CSSS-T-020

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The FMEA is an analysis for the CSSS hardware to determine possible modes of failure and their effects on the crew, suit system, spacecraft, and mission success, with the provisions for identifying each failure mode by its criticality category number.  A FMEA shall be prepared for each CSSS element and subsystem to the CEI level (described in 13.3 Contents).   
The CIL is a list of hardware identified in the FMEA categorized as being ‘Critical’ (i.e., those items whose failure could result in a loss of life, the vehicle, and the mission).  The Critical Items List shall consist of those failure modes identified by the FMEA that are Criticality 1, Criticality 2, all Criticality 1R items where the next failure of any redundant item could cause loss of the crew, and all Criticality 1R and 2R items that fail one or more redundancy screens.
The FMEA and CIL worksheet documents (objectively) the ‘retention rationale’ for the design features, testing, and inspections, operational use, maintainability, and includes the failure history of the item to help minimize the failure occurrence probability. 
CIL worksheets shall be documented as open (not approved by the EVA Systems Project) until the request for acceptance has been approved. 
Maintenance of the CSSS FMEA and CIL will be limited to changes of the element, subsystem, or CEIs as required, to aid in design, operation, and manufacturing decisions, to document new content, as well as to capture belatedly recognized failure modes and effects.
13.2
APPLICABLE DOCUMENTS:

· CxP 70043, Constellation Program Hardware Failure Modes and Effects Analysis and Critical Items List (FMEA/CIL) Methodology Document

· CxP 72002, EVA Systems Project Systems Requirements Document

· CxP 72194, EVA Systems Project Reliability, Availability, and Maintainability Plan

13.3
CONTENTS:

a.
A brief element and subsystem overview shall be provided along with a subsystem level RBD to reflect the configuration and details of the systems
b.
FMEA worksheets shall be prepared at the lowest level (CEI level) required to support potential uses (redesign, testing, failure reporting or corrective action, preparation of mandatory inspection points), in accordance with CXP 70043, Constellation Program Hardware Failure Modes and Effects Analysis and Critical Items List (FMEA/CIL) Methodology Document
c.
FMEA and CIL worksheets shall be prepared as appropriate (with regard to criticality) with ‘retention rationale’ that contains data that supports the premise that the risk presented by inclusion of the item in the subassembly/assembly/subsystem/element/system 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, an entry on the worksheet that lists the methods for verifying CIL ‘retention rationale’ and hazards control activity. Ground rules shall be consistent with Sections 4 and 5 of CxP 70043, Constellation Program Hardware Failure Modes and Effects Analysis and Critical Items List (FMEA/CIL) Methodology Document
d.
The fidelity of the FMEA and CIL shall reflect the latest hardware and software designs and identify risks for all flight software and hardware and its interactions during various phases of the program per the scope as listed in Section 13.1.  If the Contractor determines that future FMEA and CIL submissions should separate hardware and software, this can be accomplished by separate chapters within the analysis, however, there must be a final element FMEA and CIL that ties the hardware and software interactions together as often the two are used in concert to obtain adequate fault and failure tolerance
e. 
A ‘single point’ failure summary shall be provided as a section of the CIL.  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

f. 
The FMEA and CIL analysis shall cover Common Cause Failure (CCF) Analysis at element and subsystems level and CCF shall be designed out to an acceptable risk level (as approved by the EVA Systems Project) and residual risks shall be documented and controlled

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.
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6.
TITLE:  Limited Life Items List

7.
DESCRIPTION/USE:  To provide a list of items possessing limited life 
characteristics, and their designed or allowed usage.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:   SOW Paragraph: 3.3 

Related DRDs: CSSS-S-001, CSSS-S-002, CSSS-S-005, CSSS-S-006, 
CSSS-S-010, CSSS-S-011, CSSS-O-005
13.
DATA PREPARATION INFORMATION:  

13.1
SCOPE:  The Limited Life Items List provides a list depicting items of 
hardware categorized as having “limited life” (i.e., items having 
characteristics of quality degradation or drift with age or use).

13.2
APPLICABLE DOCUMENTS:  

· CxP 70059, Constellation Program Safety, Reliability, and Quality Assurance Requirements 

13.3
CONTENTS:  The Limited Life Items List shall contain the following for 
those items identified as time, cycle, or age sensitive:



a.
Name of item



b.
Allowable time and/or cycles and age permitted



c.
Accumulated time and/or cycles at time of shipment



d.
Required time and/or cycles and age that must be remaining 


prior to conducting each major milestone test and launch

13.4
FORMAT:  Native format and compatible with standard JSC office 
software loads.

13.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.
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6.
TITLE:  GIDEP and NASA Advisory Problem Data Sharing and Utilization Program 

7.
DESCRIPTION/USE:  This DRD provides the documentation and reporting requirements to be incorporated in the Contractor and sub-tier contractor implementation procedures and contractual data-reporting requirements to comply with the GIDEP and NASA Advisory Problem Data Sharing and Utilization Program.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer (must include the JSC GIDEP/NASA Advisory Coordinator as a minimum)    

9.
INITIAL SUBMISSION:
a.
Point-of-Contact information to the JSC NASA Advisory Coordinator (E-mail: jsc-jscadvco@mail.nasa.gov) (60 days after contract award)
b.
Contractor and sub-tier implementation procedures (90 days after contract award)
c.
Release of GIDEP documents (in compliance with GIDEP Operations Manual and Policy)
d.
Release of NASA Advisories (in accordance with NASA policy)
e.
Problem data assessments (30 days after receipt of the problem data)
f.
Milestone/mission support (as required to support the milestone or mission events)
g.
Cost data (as required for special problems involving criminal investigations)

10.
SUBMISSION FREQUENCY:  As required

11.
REMARKS:   Non-Conforming Parts and Materials Reports – Incidents 
involving non-conforming products or materials are to be reported through 
the GIDEP Reporting System to comply with Government Policy as 
defined by Office of Federal Procurement Policy, Policy Letter No. 91-3 
(Appendix D of GIDEP Operation Manual, SO300-BT-PRO-010).

12.
INTERRELATIONSHIP:  SOW Paragraph: 3.3 

13.
DATA PREPARATION INFORMATION: 

13.1    SCOPE:  Generic problems reported by GIDEP or NASA Advisory 
distribution networks shall be assessed to determine if there is a real or 
potential impact on the program or program assets.  Generic problems 
experienced by the program or by program assets shall be reported in the 
GIDEP or NASA Advisory network, as appropriate.  Management 
documentation shall be adequate to ensure that (1) the subject problem 
data are received, properly distributed, and thoroughly assessed for 
potential impact; (2) identified impact issues are resolved or corrected with 
NASA program management concurrence; (3) cost data for special 
problem issues are accumulated and reported; and (4) all this information 
is captured and retained in a database.

13.2
APPLICABLE DOCUMENTS:

· SO300-BT-PRO-010, GIDEP Operations Manual and Policy

· SO300-BU-GYD-010, GIDEP Requirements Guide

· NPR 8735.1, NASA Procedure and Guidelines, “Procedure for Exchanging Parts, Materials, and Safety Problem Data Utilizing the Government-Industry Data Exchange Program and NASA Advisories”
13.3
CONTENTS:  


a. The Contractor and sub-tier implementation procedures shall 
provide details that will ensure that the Contractor understands and will 
implement these procedures, which cover the scope; task importance; 
management responsibilities; technical expertise to identify and resolve 
any impacts; 
“special problem” information sensitivity; and documentation 
necessary to 
comply with GIDEP and NASA policies


b. GIDEP documents are to comply with the GIDEP Operations Manual 
and Policy requirements for the appropriate document being prepared and 
released


c. NASA Advisories are to comply with contents as required to complete 
the JSC NASA Advisory Form, JSC Form 1159 (JF1159), and to 
accurately report the problem and conditions


d. Implementation documentation shall include an index of problem 
reports received and assessed for impact; 
hardware/systems/subcontractors subject to the assessments; status of 
the impact assessments by problem report by 
hardware/system/subcontractor; and corrective actions for problems 
with identified impacts, including (1) NASA program management 
involvement and concurrence, (2) required supporting documentation 
for all problems experienced on the program/project that meet the 
criteria for release of a GIDEP report or NASA Advisory and the 
released GIDEP reports and NASA Advisories, and (3) any other data 
required to comply with the applicable GIDEP and NASA documents


e. Details of the required milestone/mission support efforts and reports 
with the associated roles and responsibilities shall be provided


f. Financial data to justify and substantiate any reported “cost impacts” are 
to be included

13.4
FORMAT:  Electronic submittal is the preferred medium for providing 
access to or submittal of information and data under this DRD.  Format 
guidelines are as follows:


a. The Contractor’s format is acceptable for their internal implementation 
procedures


b. GIDEP documents are to be prepared on the appropriate GIDEP form 
found in the GIDEP Operations Manual


c. NASA Advisories are to be prepared on the JSC NASA Advisory Form, 
JF1159


d. The Contractor’s format is acceptable for providing the “Task 
Management, Control, and Tracking Status,” as long as it includes all the 
necessary information.  An electronic database with access permission to 
appropriate NASA personnel is preferred


e. Formats for these reports are to comply with the applicable 
milestone/mission event


f. Cost data are to be provided as required by the financial management 
reporting system and as necessary to substantiate the data being 
submitted in support of criminal investigations

13.5
MAINTENANCE:   Data shall be maintained as required to:


a. Document the current implementation procedures and GIDEP and 
NASA Advisory policies


b. Ensure that the released GIDEP information is complete, factual, 
accurate, and up to date


c. Ensure that the released NASA Advisory information is complete, 
factual, accurate, and up-to-date


d. Tracking status provided periodically to demonstrate complete 
accomplishment of the task


e. Stay current and accurate or as requested to support management 
activities


f. Substantiate submitted costs or to include additional costs as identified
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6.
TITLE:  Quality Assurance Plan

7.
DESCRIPTION/USE:  The Quality Assurance Plan is used to document 
the specific details of the Contractor’s Quality Management System (QMS) 
related to a specific product or process.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 3.4 

13.
DATA PREPARATION INFORMATION: 

13.1    SCOPE:  A CSSS Quality Plan shall be prepared which identifies 
activities performed to ensure quality products and services for the CSSS 
contract.

13.2
APPLICABLE DOCUMENT:

· SAE AS9100, Quality Systems-Aerospace Model for Quality Assurance in Design, Development, Productivity, Installation and Servicing

13.3
CONTENTS: The Quality Plan shall address how the Contractor plans to implement each element of SAE AS9100 for the CSSS contract.  In addition, the following information shall be addressed:

· Provide a list of current procedures that support the SAE 9100 elements

· Explain how you will ensure timely review of technical documents that affect quality and changes thereto

· Describe proposed participation including responsibilities/activities in design reviews

· Explain proposed process for including NASA in the review of purchasing documents for delegation determination

· Explain how you will monitor, measure, and control the quality of products produced by the Contractor and subcontractors.  Explain how you will ensure that products, which do not conform to product requirements, are identified and controlled to prevent their unintended use or delivery

· Describe methodology for inspection and test planning (economical and effective use of personnel, facilities, and equipment)

· Describe methodology/criteria for assigning itinerate or resident quality assurance personnel at subcontractor or supplier facilities

· Explain how you will establish and implement the inspection or other activities necessary for ensuring that purchased product meets specified purchase requirements

· Explain how you verify that all personnel performing work affecting product quality are competent as a result of appropriate education, training, skills, and experience.  In addition explain the system you will use to monitor and maintain this level of personnel competency required during the duration of the contract 

· Describe responsibilities and requirements for planning and conducting audits (internal and external), and for reporting results and maintaining records

· Explain how you will be involved in waivers and deviations when quality assurance is affected 

· Explain methods for measuring the achievement of quality objectives

· Explain the process for determining appropriate quality indices and measurements and reporting those to designated Quality organization in a timely fashion

· Explain the methodology used by the Contractor for Process Failure Modes and Effects Analysis (PFMEA) to reduce cost of quality, reduce product variation, reduce employee safety incidents, and improve processing and manufacturing process efficiency.

13.4
FORMAT:  Native format and compatible with standard JSC office 
software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-010

3.
DATA TYPE:  1/2/3
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  Problem Reporting, Analysis and Corrective Action (PRACA) 
Reporting

7.
DESCRIPTION/USE:  To implement the closed loop PRACA system for reporting problems, significant anomalous conditions, and non-conformances.  To provide a process and system to identify and track critical issues using both qualitative and quantitative tools along with trending for flight safety issues related to critical hardware/software.  To provide timely implementation of effective recurrence control.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer 

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraphs: 3.4, 6.3.2.3 

13.
DATA PREPARATION INFORMATION: 

13.1    SCOPE:  All hardware and technical process problems data from the Contractor shall be entered into the Constellation PRACA system beginning with the manufacturing of deliverable flight or flight-like hardware and software.

13.2
APPLICABLE DOCUMENTS:

· CxP 70068-01, Constellation Program Problem Reporting, Analysis and Corrective Action (PRACA) Requirements, Volume 1, Problem Processing
· CxP 70068-02, Constellation Program Problem Reporting, Analysis and Corrective Action (PRACA) Requirements, Volume 2, Information Management

· CxP 70068-03, Constellation Program Problem Reporting, Analysis and Corrective Action (PRACA) Requirements, Volume 3, Appendices
· ARP 9090 – Requirements for Industry Standard e-Tool to Collaborate Quality Assurance Activities Among Customers and Suppliers

13.3
CONTENTS:  This DRD establishes requirements for reporting of non-conformance data in accordance with the methodology requirements provided in CxP 70068, Problem Reporting, Analysis and Corrective Action Requirements, Volumes 1-3. 


a.
Non-conformance documentation shall be in accordance 



with CxP 70068, Problem Reporting, Analysis and Corrective 


Action Requirements, Volume 3


b. 
Processing of non-conformances and determination of 



PRACA reportable status shall be in accordance with CxP 



70068, Problem Reporting, Analysis and Corrective Action 



Requirements, Volume 1


c.
Electronic reporting protocols of PRACA data shall be 



governed under the guidelines of ARP 9090 – Requirements 


for Industry Standard e-Tool to Collaborate Quality 




Assurance Activities among Customers and Suppliers


d. 
Data provision shall be as follows:

· All hardware and technical process problems data from the Contractor shall be pushed into the CxP PRACA system in accordance with CxP 70068, Volume 1, paragraph 4.4.4

· Software problems data from the Contractor shall be pushed into the CxP PRACA system in accordance with CxP 70068, Volume 1, paragraph 4.4.4

· Problems shall be pushed into the CxP PRACA system within 24 hours of occurrence subject to processing requirements under Item b. above 

13.4
FORMAT:  Electronically transfer problem data to populate the fields in 
the CxP PRACA System in accordance with CxP 70068.  A copy of the 
supplier local Problem Report in a text-searchable PDF file shall be 
provided as an attachment to the CxP PRACA report. 

13.5
MAINTENANCE:   PRACA records shall be maintained in accordance 
with CxP 70068, Volume 1. 

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-011

3.
DATA TYPE:  1
4.
DATE REVISED:  09/10/2007
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6.
TITLE:  Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan

7.
 DESCRIPTION/USE:  This DRD is used 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 NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:   The following documents may be used for reference:

· CxP 70144, Constellation Program Ionizing Radiation Control Plan
· CxP 70132, Constellation Program Commonality Plan
12.
INTERRELATIONSHIP:  SOW Paragraph: 2.4.3.4 

13.
DATA PREPARATION INFORMATION: 

13.1    SCOPE:  This DRD establishes the requirements for content, format, and 
maintenance of the EEE Parts Plan, which is used for controlling risk and 
enhancing reliability by controlling the EEE parts used in flight and critical 
ground support equipment.  The Contractor shall implement NPD 8730.2, 
NASA Parts Policy.

13.2
APPLICABLE DOCUMENTS:

· NPD 8730.2, NASA Parts Policy

· NPR 7120.5D, NASA Space Flight Program and Project Management Requirements (Paragraph 4.5)

· CxP 70133, Constellation Program Electrical, Electronic, and Electromechanical (EEE) Parts Plan

· Web-based NASA Parts Selection List (NPSL)

13.3
CONTENTS:  The Contractor shall document in a EEE Parts Control Plan 
with the features discussed below.  The Plan shall demonstrate that the 
Contractor has the technical expertise, documentation system, and 
defined management roles and responsibilities to assure adequate 
implementation.


1. Parts Selection: The EEE Parts Control 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 for flight, and 
controlled.


2. Controlling Specifications: The EEE Parts Control Plan shall describe 
how parts shall be controlled by specifications that delineate:



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 is not available, the Plan 


shall describe the process of qualification testing to demonstrate 


that the part meets its ratings



c. Parts shall be re-qualified in the event of manufacturer process 


changes, or when a new lot of qualified parts are 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 maintains the 



documentation to support the qualified status of parts and their 


respective suppliers


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 meets 
the operational performance requirements, and if the parts are being used 
within the specific device ratings (including the NASA de-rating policy). 

The selection process, technical acceptability of devices, and application 
documentation and review results shall be available to NASA to support 
hardware design reviews, certification, acceptance reviews, problem 
resolutions, and ground and flight operations.  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 how the Contractor will 
select, qualify, control, and monitor parts manufacturers.  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 mitigate the procurement and any subsequent 
installation of parts or of part lots subject to conditions identified in GIDEP 
and other EEE parts problem reporting systems.  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 Control 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 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


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:  Native format and compatible with standard JSC office 
software loads.

13.5
MAINTENANCE:   Complete re-issue of the document is required with 
changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-012

3.
DATA TYPE:  1
4.
DATE REVISED:  06/13/2007
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6.
TITLE:  Software Assurance Plan
7.

DESCRIPTION/USE:  The Software Assurance Plan is used to document 
the activities associated with the software assurance disciplines.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:   Reference is made to NPR 7150.2, NASA Software Engineering Requirements.

12.
INTERRELATIONSHIP:  SOW Paragraph: 3.5

13.
DATA PREPARATION INFORMATION:

13.1
SCOPE: The Software Assurance Plan covers activities associated with software quality, reliability, safety, verification and validation, and independent verification and validation.

13.2
APPLICABLE DOCUMENTS:                                 

· CxP 70059, Constellation Program Safety, Reliability, and Quality Assurance Requirements (Sections 7.4 and 7.5) 

· CxP 70128, Constellation Program Software Assurance Plan   

13.3
CONTENTS: The Software Assurance Plan shall include:



a.
Software Assurance Organization



b. 
Software Quality Assurance Activities per CxP 70059



c. 
Software Safety Activities per CxP 70059



d.
Software Reliability Activities



e.
Software Verification and Validation Activities



f. 
Software Independent Verification and Validation Activities



g.
Documentation




h.
Problem Reporting and Corrective Action



i.
Risk Management



j.
Software Assurance Program Metrics



k.
Software Assurance Records



l. 
Training

13.4
FORMAT:  Contractor native format, compatible with standard JSC software loads.

13.5
MAINTENANCE:   Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-013

3.
DATA TYPE:  2
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  Safety and Health Program Self Evaluation 
7.
DESCRIPTION/USE:  Self evaluation of Contractor’s safety and health 
program performance.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  If the Contractor has submitted a written self-evaluation as a VPP site this report may be submitted to JSC in lieu of a new self-evaluation provided that all action plans and status are updated.

12.
INTERRELATIONSHIP:  SOW Paragraph: 3.2

Related DRD: CSSS-S-004

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall conduct an annual self-evaluation of its safety and health program as required by the Safety and Health Plan.
13.2
APPLICABLE DOCUMENT:

· Federal Register Notice 65:45649-45663, July 24, 2000

13.3
CONTENTS:

1. The Contractor shall conduct an annual self-evaluation of its safety and health program as required by the Safety and Health Plan.

2. Information required:


a) The internal assessment of safety and health program 


effectiveness during the report period (i.e., the previous 


year) indicating the status of goals or objectives previously 


established and areas of strength and weakness in 



contractor safety program performance


b) Safety and health concerns and resolutions relating to JSC 

operations which may have been identified during the report 


period


c) Unresolved safety and health concerns relating to JSC 


operations which the Contractor feels merit attention of JSC 


safety and health management


d) The goals and objectives of the Contractor safety and health 

program for the next report period


e) An analysis of the Contractor’s performance at JSC-


administered establishments in each of the 32 Voluntary 


Protection Program sub-elements found in the Federal 


Register Notice 65:45649-45663, July 24, 2000


f) Attach action plans for identified problem areas.  Action plans 

must include schedule for periodic progress reports to the 


Government on a frequency agreed to by the Government 


and the Contractor for each problem area

13.4
FORMAT:  As required by the cognizant OSHA regional office.  

13.5
MAINTENANCE:  N/A

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-S-014
3.
DATA TYPE:  1
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DATE REVISED: 09/06/2007
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6.
TITLE:  Lessons Learned Program Plan and Lessons Learned 
7.  
DESCRIPTION/USE:  Establishes a process for obtaining lessons learned from the Contractor for possible publication in the JSC Lessons Learned Database (LLDB) and the NASA Lessons Learned Information System (LLIS).
8.
DISTRIBUTION:  
Lessons are distributed by entry into the JSC Lessons Learned Database.  Once approved, lessons are then published in the NASA Lessons Learned Information System.  The NASA LLIS may be used directly if the Contractor is outside the JSC domain or firewall.
Contracting Officer’s Technical Representative (COTR) (one copy)

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used as reference: 
· NPR 8621.1B, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping


· NPR 8715.3, NASA Safety Manual
12.
INTERRELATIONSHIP: Parent SOW Paragraph: 3.2

Related DRDs: CSSS-M-003, CSSS-S-004

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This DRD outlines the plans and procedures that allow the Contractor to participate in the NASA Lessons Learned process.
13.2
APPLICABLE DOCUMENTS:

· AG-CWI-001, WI for JSC Lessons Learned Process
· NPR 7120.5C, NASA Program and Project Management Processes and Requirements
· NPR 7120.6, Lessons Learned Process
13.3
CONTENTS:

Lessons Learned Program Plan
The Contractor shall develop and implement a lessons learned program plan consistent with the areas defined in the Statement of Work and/or the Work Breakdown Structure. The lessons learned program plan shall include:



a.
Lessons learned program structure and management responsibility 


for lessons learned


b. 
Lessons learned advocacy throughout the contracted effort


c. 
Approach to selection, review, and validation of lessons learned 


using contract and government assets


d. 
Approach used to balance trade secret and security imperatives 


vice government rights in data and the need to capture lessons for 


publication in government information systems and processes


e. 
The dissemination of lessons learned throughout appropriate NASA 

programs including the retrieval and dissemination of lessons 


published in the JSC LLDB and the NASA LLIS


f. 
Information on the successful use of retrieved lessons including 


how they were used, by whom, for what purpose and




implementation detail delivered to the Government as additional 


recommendations for previously published lessons


g. 
Goals for the Contractor’s lessons learned program including 


schedules, scope, breadth, quality, and quantity of lessons the 


Government can expect as delivered lessons.  Appropriate metrics 


for identification, publication, and dissemination are highly desirable


h. 
The approach to the selection of media to be used to support data 


inclusion with each lesson learned (such as photographs, analyses, 

diagrams, schematics, drawings, and streamed video)


Access to the JSC Lessons Learned Database and the NASA Lessons 
Learned Information System

1.
To obtain access privileges to the JSC Lesson learned Database, 


JSC domain internet access is required to enter and review lessons 

learned information.  The JSC Lessons Learned Database is 


accessible at http://iss-www.jsc.nasa.gov/ss/issapt/lldb/

2.
To obtain access to the NASA Lessons Learned Information 



System, go to http://llis.gsfc.nasa.gov/ and follow instructions

Criteria for Selecting Lessons Learned 

1.
Uncommon insight arising from any event or observation that will 


benefit from sharing with a larger community of interested parties  

2.
Lessons learned are intended to prevent recurrence of undesirable 


events and to allow NASA and its team members to capitalize to 


the greatest extent practical on unique successes requiring 



documented insight for retrieval on demand.  Sharing of lessons 


with other Government agencies is also expected


Definitions 

Refer to NASA LLIS at http://llis.gsfc.nasa.gov/ and AG-CWI-
001 for 
definitions of terms used.
13.4
FORMAT:  
Subject - one line subject of the lesson
Lesson Learned - usually one sentence that describes insight gained

Description of Event - narrative that describes what happened
Recommendations - may be an action plan, suggestion, etc., that was adopted at event source
Supporting documentation – submit as needed to augment understanding of lesson (photographs with or without pointers and text labels), illustrations, drawings, etc)

Contact name and e-mail address (for follow up by the Government prior to publication of lesson)

13.5
MAINTENANCE: N/A

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-001

3.
DATA TYPE:  2
4.
DATE REVISED:  09/09/2007
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6.
TITLE:  Contractor Systems Engineering Management Plan
7.
DESCRIPTION/USE: The primary function of the Contractor Systems Engineering Management Plan (SEMP) is to provide the basis for implementing the technical effort of the Constellation Space Suit System and communicate what will be done, by whom, when, where, cost drivers, and why it is being done. In addition, this plan identifies the roles and responsibility interfaces of the technical effort and how those interfaces will be managed.  The Contractor shall describe how the Systems Engineering discipline will be applied to the subsystem level down to the configuration item.
The Contractor SEMP shall describe the technical approaches for organizing people, products, and processes in order to realize and put into operation the CSSS hardware product lines within cost, schedule, and other applicable constraints as delineated by the ESPO, the CxP, and other controlling stakeholders.  This plan shall specify the systems engineering approach for requirements development, technical solution definition, design realization, product evaluation, product transition, and technical planning, control, assessment, and decision analysis.

It also includes a section on margins management which discusses the Contractor’s margin management philosophy.  Margins management is a system level approach to margin control.  It defines the system design resources, their budgets, subsystem allocations, and current properties.  Actual margin management reports are in DRD CSSS-M-003, Performance Assessment Reports and Management Reviews.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  Refer to Section J, Attachment J-20, Requirements Levels and Management 

The following documents may be used for reference:

· CxP 70014, Constellation Program Margin Management Plan (MMP)
· CxP 70070-ANX08, Constellation Program Affordability Plan for information pertaining project level expectations related to trades and change request assessments.
12.
INTERRELATIONSHIP:  SOW Paragraphs: 2.1, 2.4.3


Related DRD:  CSSS-M-003
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The contents of this DRD shall cover all aspects of systems engineering for the Constellation Space Suit System.
13.2
APPLICABLE DOCUMENTS:

· CxP 72180, EVA Systems Project System Engineering Management Plan

13.3
CONTENTS:  The contents of this DRD shall cover all aspects of systems engineering for the Constellation Space Suit System, and include, but not be limited to, the following:

· Purpose and scope

· Applicable documents and designated governing authority

· Technical summary

· Technical effort integration

· Common technical processes implementation

· Technology insertion
· Open architecture approach
· Margins management

· Additional SE functions and activities

· Integration with the project plan resource allocation

· Waivers

· Appendices

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-002

3.
DATA TYPE:  1/2
4.
DATE REVISED:  09/06/2007
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6.
TITLE:  Preparation of EVA Systems Project Unique Specifications

7.
DESCRIPTION/USE:  This DRD documents the process for documenting EVA System requirements as they are allocated and decomposed from the Element level down to the Configuration Item (CI) level. 
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The parent document for the Constellation EVA System is CxP 72002, Constellation Program EVA Systems Requirements Document.  The SRD requirements are allocated and decomposed into element requirements documents (ERDs) for each of the elements of the EVA system.  Two of these ERDs, CxP 72208, Constellation Space Suit Element Requirements Document and CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document are invoked by the CSSS contract.  These three documents are the parent requirements documents for all requirements down to the CI level (e.g. subsystem, assembly, subassembly).

NASA/ESPO is responsible for development and document management of CxP 72002, Constellation Program EVA Systems Requirements Document, CxP 72208, Constellation Space Suit Element Requirements Document and CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document.

Further guidance can be found in:

· CxP 72180, EVA Systems Engineering Management Plan,  for system hierarchy definition and processes associated with requirements development and validation

· Section J, Attachment J-12, for information and timing regarding reconciliation of VIE requirements
· Section J, Attachment J-13, for information on tools, specifically Cradle® 

· Section J, Attachment J-20, Requirements Levels and Management for further explanation of intended document hierarchy and control
12.
INTERRELATIONSHIP:  SOW Paragraphs: 2.2, 6.4
Related DRDs: CSSS-T-001, CSSS-T-004, CSSS-T-018, CSSS-T-042, CSSS-M-004

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Preparation of EVA Systems Project Unique Specifications
DRD establishes the format and contents of all contractor-developed hardware requirements documents down to and including CI specifications.  

13.2
APPLICABLE DOCUMENTS:

· CxP 70158, Constellation Program Requirements and Interface Management Plan (RIMP)
· CxP 72002, Constellation Program EVA Systems Requirements Document 

· CxP 72208, Constellation Space Suit Element Requirements Document 

· CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document

· CxP 72201-02, EVA Systems Project Configuration and Data Management Requirements Document, Volume 2

· Section J, Attachment J-16, Deliverable Items List (DIL)

13.3
CONTENTS:  The Contractor shall develop specifications to the Contract End Item (CEI) level at a minimum.  The Contractor shall develop all contractor-provided specifications per CxP 70158, Constellation Program Requirements and Interface Management Plan (RIMP).  The hardware hierarchy level of CEI and CI can vary depending on the item in question.  For example a CEI might be a subassembly or component.  CSSS hardware CEIs and CIs shall be determined prior to or at element level PDR and shall be documented and continually updated in the Contractor’s Configuration Management Plan (DRD CSSS-M-004) and Section J, Attachment J-16, Deliverable Items List (DIL).  

All requirements documents at the CEI level and above are data type 1 documents.  Requirements documents at the CI level are type 2 documents until first article acceptance at which time they become type 1.  

All requirements documents shall be compatible with the NASA/ESMD-provided Cradle® requirements database (reference Section J, Attachment J-13 of the RFP).  Naming and document numbering shall be coordinated through the ESPO CM/DM group.  Documents shall adhere to the template prescribed in Appendix E of CxP 72201-02, EVA Systems Project Configuration and Data Management Requirements Document, Volume 2.

The ERDs allocate and decompose the element functional, performance, and operational requirements to the subsystem level.  For example, a space suit may be broken up into a Pressure Garment Subsystem and Life Support Subsystem.  As mentioned above, NASA will maintain and control these documents.   
The final RFP version of the CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document was released with requirements defined below the subsystem level for certain subsystems.  The Contractor shall follow the specification structure illustrated in Attachment J-20 for development of specifications below the Element level. Therefore, the Contractor shall prepare a change request in which all requirements below the subsystem level are removed from the Vehicle Interface ERD and placed in the appropriate, separate lower level document, starting with the subsystem specification.  Refer to Attachment J-12 for additional information regarding the schedule and requirements associated with this initial document reconciliation for the VIE.

The subsystem requirements specifications shall allocate and decompose the subsystem functional, performance, constraints and design requirements to the assembly level.  The Contractor shall develop and maintain all documents at this level that address CSSS hardware deliverables.  

The assembly requirements specifications shall allocate and decompose the assembly functional, performance, constraints, and design requirements to the sub-assembly level.  The Contractor shall develop and maintain all documents at this level that address CSSS hardware deliverables.  
 

The subassembly requirements specifications shall allocate and decompose the subassembly functional, performance, constraints, and design requirements to the component level.  The Contractor shall develop and maintain all documents at this level that address CSSS hardware deliverables. 

Requirements decomposition is typically necessary to at least one level lower than CEI.   


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 requirement and its verification requirements, and contains the methods that will be used to accomplish the indicated verification actions for qualification, pre-delivery acceptance (PDA), and pre-installation acceptance (PIA).  

13.4
FORMAT:  The Contractor shall maintain requirements compatible with the Cradle® database and develop document/report formats compatible with this tool.  

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-003

3.
DATA TYPE:  1
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  Interface Control Documents
7.
DESCRIPTION/USE:  To provide configuration controlled documentation in the form of drawings and/or written records to identify necessary design definitions between one or more systems, elements, subsystems, or computer software configuration items (CSCIs) to provide control of and ensure a compatible interface.  The Interface Control Document (ICD) provides the design solutions to the requirements found in the requirements specifications and/or the Interface Requirements Document (IRD); the ICDs are companion documents that serve to communicate and control interface design decisions. 
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11. REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraphs: 2.2, 2.4.3.7, 6.4


Related DRDs:  CSSS-T-002, CSSS-T-020

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The ICDs identify design definitions for each side of an interface to ensure design control and compatibility.  An ICD may describe any number of hardware or software interfaces.
13.2
APPLICABLE DOCUMENT:

· NPR 7150.2, NASA Software Engineering Requirements [SWE-112]

13.3
CONTENTS:  The 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 standards being used as part of the interface design.  The ICD shall provide traceability from the requirements specification or 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 CEI or higher level assembly 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
For software, in accordance with NPR 7150.2, NASA Software Engineering Requirements [SWE-112], and using IEEE/EIA 12207.1-1997 as guidance, the ICD shall include:
(d)
Priority assigned to the interface by the interfacing entity(ies)
(e)
Type of interface (e.g., real-time data transfer, storage-and-retrieval of data) to be implemented
(f)
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, and receive
(g)
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, and receive
(h)
Specification of communication methods that the interfacing entity(ies) will use for the interface
(i)
Specification of protocols the interfacing entity(ies) will use for the interface
(j)
Other specifications, such as physical compatibility of the interfacing entity(ies)
(k)
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
(l)
Interface compatibility


13.4 FORMAT:  Native format and compatible with standard JSC office software loads.

13.5 MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-004

3.
DATA TYPE:  2
4.
DATE REVISED:  09/06/2007
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6.
TITLE:  Requirements Traceability Report
7.
DESCRIPTION/USE:  The Report is used to ensure traceability and visibility of Program/Project requirements and that they have been completely and properly flowed down to appropriate lower level requirements.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 2.2


Related DRD:  CSSS-T-020

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Requirements Traceability Report documents the flow down of requirements starting with the EVA System requirements down through subsequent levels to the Configuration Item (CI) level.
13.2
APPLICABLE DOCUMENTS:

· CxP 72002, EVA Systems Project Systems Requirements Document

· CxP 72207, Constellation Program Vehicle Interface Element Element Requirements Document

· CxP 72208, Constellation Space Suit Element Requirements Document

13.3
CONTENTS:  The Requirements Traceability Report shall identify and provide bi-directional traceability for all CSSS hardware requirements from the EVA System requirements down to the CI (including software) level.  Traceability must be established for all requirements sources.  The report shall allow the user to select any requirement and identify its parent(s).  The report shall also allow the user to select any requirement and identify its children.  An example of this kind of report can be found in CxP 72002, EVA Systems Project Systems Requirements Document, Appendix E.  The report shall state the 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.

13.4
FORMAT:  MS Excel compatible Spreadsheet or database and native database format if applicable.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-006

3.
DATA TYPE:  1
4.
DATE REVISED:  08/20/2007




5. 
PAGE:  1 of 3
6.
TITLE:  Contractor Master Verification Plan (MVP)
7.
DESCRIPTION/USE:  The Contractor MVP shall document the verification and validation methodology and processes to be used by the Contractor, the detailed verification activities needed in order to perform design certification and hardware acceptance, and the associated verification closure notices.  
The Contractor MVP shall document verification from the subsystem level with the Detailed Verification Objectives (DVOs) through the contract end item level.  The CxP 72181, EVA Systems Project Master Verification Plan, will document verification from the EVA System level down through the EVA Element level.  The handoff between the Government MVP and the Contractor MVP shall occur at the subsystem level, with the Government providing the ERD verification requirements, and the Contractor providing the associated ERD DVOs.      

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraphs: 2.3, 10.2, 10.4
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor MVP shall discuss all disciplines and activities required for the verification of deliverable hardware and software.  The MVP 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:

· CxP 70008, Constellation Program Master Integration and Verification Plan (MIVP)

· CxP 72181, EVA Systems Project Master Verification Plan
· CxP 70086, Constellation Program Software Verification and Validation Plan
13.3
CONTENTS:  The Contractor MVP shall comply with CxP 70008, Constellation Program Master Integration and Verification Plan (MIVP) and CxP 72181, EVA Systems Project Master Verification Plan and CxP 70086, Constellation Program Software Verification and Validation Plan.  This Plan shall define the verification planning and implementation activities that provide evidence that the system was built to meet design and performance requirements.  


The Contractor Master Verification Plan shall define the verification and certification process for the design, functional, interface and specialty engineering requirements for EVA hardware and software at the subsystem assembly, sub-assembly, component, and end item levels and apply to all flight products produced by the EVA System (hardware and software).


The verification process shall include the tests, demonstrations, analyses, and inspections required to meet Critical Items List (CIL) retention rationale and to control hazards.

The Contractor MVP shall include verification requirements that are specific to performance and operational parameters.  These verification requirements shall be satisfied using the methods of test, analysis, inspection or demonstration for compliance.

The Master Verification Plan shall include:

1.
Overview of the Contractor verification program (i.e., qualification vs. acceptance, verification of spares, refurbishment/re-verification/recertification plans)
2.
Description of the Contractor organizational structure for implementing the verification program (i.e., organizations involved in CEI vs. system tests, review and signoff authority for compliance data)
3.
Identification of selected software verification and validation procedures and criteria across the life cycle (e.g., peer review procedures, inspection procedures, re-inspection criteria, testing procedures).
4.
Description of software verification environments and validation environments that are to be established for the project (e.g., software testing environment, system testing environment, regression testing environment).
5.
Verification matrix that clearly documents the verification method or methods employed for each requirement
6.
For each verification activity identified in the verification matrix, a detailed verification task 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

7.
Adherence to intent of policies, plans and processes as identified in the Constellation MIVP and EVA MVP, including all applicable documents
8.
Ground rules assuring that hardware and software used for qualification testing shall be of the same configuration and manufacturer, and be manufactured under the same production processes as the flight hardware and software, unless variances are approved formally by the Contractor and NASA, and adequately documented according to the test article supplier’s established configuration management procedures
9.
Qualification and acceptance re-verification activities
10.
Detailed time-correlated sequence of verification activities
11.
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
12.
Identification of where the verification and validation records and analysis of the results will be documented (e.g. test records, peer review records, inspection records, analysis records) and where the verification corrective action and validation corrective action will be documented

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified. 

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-007

3.
DATA TYPE:  1
4.
DATE REVISED:  08/29/2007
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6.
TITLE:  CSSS System Analysis Plan
7. DESCRIPTION/USE: The purpose of this document is to describe the overall plan/approach and the schedule that the Contractor shall implement for completing all analyses and trade studies required for the development and delivery, as an end product, of the Constellation Space Suit System (CSSS) to NASA (includes contractor and NASA-identified analyses).  The Plan should be formulated based on Requirement Analysis Cycles (RACs), Design Analysis Cycles (DACs), and Verification Analysis Cycles (VACs) that tie directly to major milestones, and major events (e.g., verification tests) of the CSSS development/delivery.  This approach of RACs to decompose and allocate requirements, DACs to mature designs toward PDR and CDR shall be consistent throughout the life of the project.

This Plan should include assessments for the operational use of the CSSS hardware, but does not include studies/updates to be completed after delivery of the CSSS hardware which will be addressed in other products.  This Plan should serve as a single-source catalog of information to personnel performing the analyses and trade studies as a part of any analysis cycle, for NASA personnel responsible for monitoring the Contractor’s activities, and for overall implementation of the CSSS program.

The Plan shall also contain the current reference configuration as it will be part of the basis of future analysis cycles and technology development needs.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer 

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Upon the completion of every analysis/design cycle.
11.
REMARKS: The Contractor may propose the use of task description 
sheets or other formats as a means of identifying tasks required to 
execute the Plan.  

The following documents may be used for reference:

· CxP 70009, Constellation Program Systems Integrated Analysis Plan (SIAP)
· CxP 70074, Constellation Program Modeling and Simulation Integrated Management Implementation Plan
· CxP 70076, Constellation Program Modeling and Simulation Management Requirements – Level II
12.
INTERRELATIONSHIP:  SOW Paragraph:  2.4.1.1, 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE: See 13.3 Contents below.
13.2
APPLICABLE DOCUMENTS:  

· CxP 72180, EVA Systems Project System Engineering Management Plan

13.3
CONTENTS:  The minimum content for this Plan is described below:

1.
A description of the Contractor’s methodology for implementation of the RAC/DAC/VAC throughout the project life cycle

2.
A description of the Contractor’s methodology for ensuring compliance with the overall CSSS hardware development/design requirements and schedule(s) to include an actual schedule showing the project milestones and the supporting RACs/DACs/VACs.  This methodology shall include the vertical integration into with the EVA Project’s higher level RAC/DAC/VAC needs

3.
The Contractor’s methodology to use this Plan and its implementation to provide an understanding of the CSSS hardware performance as a part of an integrated suit system (e.g., CSSS hardware mated to CEV)

4.
A description of the Contractor’s methodology for ensuring consistency among assessments, analyses, and trade studies

5.
Clearly identified roles and responsibilities between the Contractor organization and NASA relative to implementing this Plan and the supporting RACs, DACs, and VACs.  Note - this can include required reviews/concurrences of the Plan and updates, required information exchange/dependencies, and contractual obligations.

6.
Identification of the analyses to be completed, with an identifier for each cycle (e.g., number, letter)

7.
A description of the Contractor’s methodology for completion/closeout of all activities within an analysis cycle; note, may include planned presentation(s), solicitation for comments/feedback, action item closures, and final report(s).

8.
For each RAC/DAC/VAC planned:
(a)
A listing and description of all analyses, assessments and trade studies to be completed as a part of this cycle which includes the scope and objectives of the cycle (i.e., to decompose requirements for, to resolve TBRs in).  Note, the description may include the fidelity of the product to be provided (e.g., draft, initial baseline, update)

(b)
A description or matrix of the interdependencies between the analyses completed as a part of this cycle and/or other cycles such as the Level 2 (CxP) or Level 3 (EVA Project) cycles
(c)
A description of the configuration(s) assumed/to be used for the CSSS hardware for the analyses of this cycle.  Note, this is meant to provide supporting information for the analyses and ensure the CSSS hardware is capable of performing in the planned operational scenarios

(d)
A description of the common assumptions and input data for all personnel performing the analyses and trade studies to use as a part of this cycle, with rationale and/or the source for this information identified

(e)
Any required matrices or other assessment tools to ensure the products for any cycle satisfies the requirements of the overall CSSS program (e.g., matrix cross-referencing the analyses to the CSSS hardware verification plan)

(f)
A listing of all products/deliverables required for this specific cycle, including the proposed format for each or identification of a ‘go-by’ as an example.  Note, where possible the Contractor should strive for simplicity and clarity in the delivered products (e.g., short analyses summaries and/or executive summaries with supporting data, internal documents available on request, and use of website or share area rather than paper distributions)

(g)
A matrix or description of which products are to be provided by the Contractor versus NASA personnel, with rationale for the proposed approach.  Note - this can include redundant assessments if required for verification/validation of the Contractor’s products of the problem or objective that motivated the innovation’s development.
(h)
When tests are required to support the cycle, a mapping to the relevant test plans and results

9. The current Reference Configuration to include:
(a) Graphical pictorials of Configurations 1 and 2

(b) Description of the system at the assembly level

(c) Assumed technology developments

(d) Assumed requirements (Lunar Outpost if applicable)

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-008

3.
DATA TYPE:  2
4.
DATE REVISED:  09/05/2007
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6.
TITLE:  Engineering Models
7.
DESCRIPTION/USE:  This DRD defines the periodic delivery of engineering models of the CSSS hardware.  These models will be discipline (e.g., thermal, structural, fluid), mission (e.g., logistics planners, sequence planners) and system (e.g., cost estimators, risk estimators) oriented and will be implemented using many different tools and data formats.

These models provide NASA and the Contractor with design and operational trade study results that guide system and mission design decisions.  These models are used by NASA and the Contractor in day-to-day design and analysis activities.  

Products and results of these Models of this type shall be delivered per DRD CSSS-T-010, Analysis Reports.  

Copies of current revision source code, spreadsheets, and Matlab code, shall be maintained in ICE/Windchill for Government use.

The Contractor shall provide familiarization training to the NASA person who will use the model/tool.

8.
DISTRIBUTION: As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION: Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

11.
REMARKS:  The following document may be used for reference: 
· CxP 70076, Constellation Program Integrated Modeling and Simulation (IM&S) Requirements
12.
INTERRELATIONSHIP:  SOW Paragraphs:  2.4.1.2, 6.0, 6.3.2.1

Related DRD:  CSSS-T-010

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This DRD applies to all tools, models, and simulations that are used in the development of CSSS hardware and data products.  Some examples of models covered herein include thermal network models, thermal environment models, crewmember metabolic profiles, carbon dioxide and humidity production models, oxygen use models, ventilation flow models (computational fluid dynamic), finite element models for stress, Matlab and Simulink system models, and system sizing models.
There are three models that shall be maintained to the current design that will be used to communicate with other projects.

· An integrated thermal model for the suit system and the umbilical that must be able to exchange data with the CEV and human system thermal models.

· An integrated fluid flow model that must be able to exchange data with the CEV model(s).

· A Caution and Warning System (CWS) Simulator (when the PLSS is developed).

13.2
APPLICABLE DOCUMENTS:  
· NASA-STD-7009, Standard for Models and Simulations 
13.3
CONTENTS:  Each CSSS model delivery shall consist of:

a.
Model in native format (m-files, Excel spreadsheet, NASTRAN bulk data, SINDA/Fluent files, and mesh)

b.
Any pre-existing technical documentation including user manuals and technical publications
c.
Source code and build files for all models
d.
Compiled versions that run under one of Windows, Macintosh, Linux and UNIX variants
e.
Source code for tools used to create lookup tables within the models, unless they were created with COTS software
f.
Lookup tables used within the models

g.
Documentation to include:

· Node/element maps, chemical-physical, mechanical, and thermo physical property data and assignments (beginning-of-life and degraded)

· Thermal environment analysis shall include pertinent surface operation definition data and natural environmental constants

· Material properties

· Case descriptions

· Data flow diagram

· Hard constants

· Variable constants

· Initial conditions (time and boundary)

· Model validation details and methods

· Version information (software configuration management rules)

13.4
FORMAT:  Model format shall be the native format associated with the model being delivered.

13.5 MAINTENANCE:  All models shall be used for CSSS system maturation through operation and therefore maintained to the as-built configuration.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-009

3.
DATA TYPE:  2
4.
DATE REVISED:  06/11/2007
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6.
TITLE:  CAD Models
7.
DESCRIPTION/USE:  CAD models shall include all solid models, surface models and associated construction references, such as coordinate systems and datum planes, used in the preliminary and detailed design, layout, manufacturing, assembly, testing, certification, and flight hardware processing of the delivered CSSS hardware.  It is expected that the Contractor provide a solid model for every rigid CEI and at least an outer mold line for flexible (i.e., soft upper torso) CEIs.  Current versions of all CAD models shall be maintained in ICE/Windchill. 
8.
DISTRIBUTION:  As determined by NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.0

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This document covers 2-D and 3-D CAD model developed for all CSSS hardware.  This includes, but is not limited to, wiring, piping, ducting, structure, interfaces, and mechanisms.  All models shall include material properties, identification and composition information for all parts represented by the model.
13.2
APPLICABLE DOCUMENT:  

· ASME Y14.41 – 2003, Digital Product Definition
13.3
CONTENTS:  Detailed solid models shall be provided for the preliminary and detailed design, layout, manufacturing, assembly, testing, certification, and flight hardware processing of the delivered hardware according to the scope outlined in this DRD.  The detailed solid models shall be 3-D and shall include the parameters, coordinate systems(s), datum planes, surfaces, axes, points used for model construction and reference purposes. 

13.4
FORMAT:  Model format shall be the native format associated with the model being delivered.  Copies of CAD models in an interchange format such as IGES or Standard for the Exchange of Product Data (STEP) may also be requested by NASA.  2D/3D CAD shall be in accordance with ASME Y14.41, in the format specified by the Government, fully parametric and associative.  The Contractor shall deliver ProEngineer-compatible 3D models of the components.  Alternate formats may be acceptable upon negotiation.  All documentation/data shall include the Contractor’s CAGE code and document numbers. 

13.5
MAINTENANCE:

All CAD models shall be maintained to reflect the CSSS hardware as-built configuration.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-010

3.
DATA TYPE:  2
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  Analysis Reports
7.
DESCRIPTION/USE:  To document results of analyses performed in support of all phases of hardware development and use.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION: Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

11.
REMARKS: None

12.
INTERRELATIONSHIP:  SOW Paragraphs: 2.3, 2.4.1.1 

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  All analysis reports either initiated by the Contractor or requested by NASA shall address at a minimum all topics listed in this DRD.  The Contractor shall standardize an analysis report format.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  All analysis reports shall include the following:

· Cover page with title, document number for traceability, relevant part and serial numbers (if applicable), analysis cycle, indication of purpose

· Executive Summary

· Objectives/Motivation for the analysis

· Study Requirements and Constraints

· Assumptions and ground rules

· Initializing Data

· Figures of merit

· Analysis tools, tests, and Models used

· Internal Verification and Validation of the results (if applicable)

· Uncertainty of the results

· Detailed results

· Key findings/recommendations

13.4 FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-011

3.
DATA TYPE:  1
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  Materials and Processes Selection, Control, and Implementation 
Plan

7.
DESCRIPTION/USE:  This plan shall document the degree of conformance and method of implementation for each requirement in this standard, identifying applicable in-house specifications used to comply with the requirement. It shall also describe the methods used to control compliance with these requirements by subcontractors and vendors. The Materials and Processes Selection, Control, and Implementation Plan, upon approval by the NASA CO or COTR shall become the Materials and Processes implementation document used for verification.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION: Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY: Per Data Requirements Matrix

11.
REMARKS: None

12.
INTERRELATIONSHIP:  SOW Paragraph: 2.4.3.2


Related DRDs:  CSSS-T-012, CSSS-T-013

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Materials and Processes Selection, Control, and Implementation 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.
13.2
APPLICABLE DOCUMENT:

· NASA-STD-(I)-6016, Standard Manned Spacecraft Requirements for Materials and Processes

13.3
CONTENTS:  The necessary interfaces with ESPO 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:


Conformance – The Plan shall address each applicable paragraph of 
NASA-STD-(I)-6016 and describe the method of implementation and 
degree of conformance for each applicable requirement. If tailoring of the 
requirements is planned or necessary, alternate approaches to NASA-
STD-(I)-6016 may be submitted in this plan, which meet or exceed the 
stated requirements.


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.


Materials and Processes Identification – Identification and documentation 
of the M&P used both in the original design and in any changes shall be 
contained in DRD CSSS-T-013, Materials Identification and Usage List 
(MIUL).


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.


Materials Usage Agreement (MUA) Procedures – Logic, procedures and 
documentation involved in documenting and approving 
materials/processes as indicated in NASA-STD-(I)-6016 shall be defined, 
including those that do not meet the established requirements, but are 
proposed for use due to lack of replacement materials/processes or other 
considerations and shall be contained in DRD CSSS-T-012, Material 
Usage Agreements (MUAs).


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.


Process Controls – The plan shall identify all process specifications used 
to implement specific requirements in NASA-STD-(I)-6016. All materials 
processes used in manufacturing shall be documented in process 
specifications and all applicable process specifications shall be identified 
on the engineering drawing. Each processing step in the process 
specification shall be identified in a level of detail that ensures the process 
is repeatable.

13.4
FORMAT:  Native format and compatible with standard JSC office 
software loads. For each paragraph in Sections 4 and 5 of NASA-STD-(I)-
6016, the plan shall state the requirement from NASA-STD-(I)-6016, identify 
the degree of conformance under the subheading “Degree of 
Conformance,” and 
identify the method of implementation under the 
subheading “Method of Implementation.”

13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-012

3.
DATA TYPE: 1 (Category I and II MUAs) 4.
DATE REVISED:  08/20/2007



   2 (Category III MUAs)
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6.
TITLE:  Material Usage Agreements (MUAs)

7.
DESCRIPTION/USE:  MUAs shall be submitted for all materials and processes that are technically acceptable but do not meet the technical requirements of NASA-STD-(I)-6016, Standard Manned Spacecraft Requirements for Materials and Processes, 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 safety are not affected.]

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 2.4.3.2 


Related DRDs:  CSSS-T-011, CSSS-T-013

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 B of NASA-STD-(I)-6016. 
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 using the approved rationale codes in Appendix B.  A key may be 
provided to correlate contractor Category III MUA database codes to the 
codes in Appendix B.  No MUA form is submitted.  [Category III MUAs are 
identified here for completeness, but are not required until after PDR.]

13.2
APPLICABLE DOCUMENTS:

· NASA-STD-(I)-6016, Standard Manned Spacecraft Requirements for Materials and Processes

· NASA-STD-PO25, 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 NASA-STD-PO25 (see NASA-STD- (I)-6016) and a stress analysis.

13.4
FORMAT:  The complete MUA package shall be provided in Adobe® PDF 
format; the MUA form shall also be provided in a format that is compatible 
with the NASA Materials and Processes Technical Information System 
(MAPTIS) database.

13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-013

3.
DATA TYPE:  2
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  Materials Identification and Usage List (MIUL)

7.
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 used.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 2.4.3.2 


Related DRDs:  CSSS-T-011, CSSS-T-012

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 DOCUMENT:

· NASA-STD-(I)-6016, 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:  Native format and compatible with standard JSC office software loads.  However, contractor format for electronic submittal of MIUL data shall be compatible with the NASA Materials and Processes Technical Information System (MAPTIS) database.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified. 

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-014

3.
DATA TYPE:  2
4.
DATE REVISED:  09/06/2007
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6.
TITLE:  Contamination Control Plan (CCP)
7.
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 NASA Contracting Officer 

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following document may be used for reference:

· CxP 70154, Constellation Program Contamination Control Plan
12.
INTERRELATIONSHIP:  SOW Paragraphs: 2.4.3.2, 6.0

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contamination Control Plan shall be generated in accordance with the guidelines of ASTM E1548, Standard Practice for Preparation of Aerospace Contamination Control Plans (as specified by NASA-STD-(I)-6016, Standard Manned Spacecraft Requirements for Materials and Processes) and shall include:
a.) A foreign object debris (FOD) control plan to prevent damage to flight hardware and injury to the flight crew by 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 NASA-STD-(I)-6016

b.) Definition of cleanliness level acceptance limits and verification methods for fluid systems, and for general flight 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:

· NASA-STD-(I)-6016, Standard Manned Spacecraft Requirements for Materials and Processes

· NAS 412, Foreign Object Damage/ Foreign Object Debris (FOD) Prevention

· CxP 70145, Constellation Program Contamination Control Requirements

· JPR 5322.1F, Contamination Control Requirements Manual

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, and foreign object entrapment
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 of measuring techniques for analysis, trending, and feedback

g. Incident investigation/reporting and lessons learned

h. Awareness/employee feedback

The Contractor shall define cleanliness level acceptance limits and verification methods for fluid systems, and for general flight hardware internal and external surfaces.  The Contractor shall also provide 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:  Native format and compatible with standard JSC office 
software loads.

13.5 MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-015

3.
DATA TYPE:  2
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  Nondestructive Evaluation Plan

7.
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 NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph:  6.0

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 NASA-STD-(I)-6016, Standard Manned Spacecraft Requirements for Materials and Processes.
13.2
APPLICABLE DOCUMENTS:

· NASA-STD-(I)-6016, Standard Manned Spacecraft Requirements for Materials and Processes

· MIL-HDBK-6870, Inspection Program Requirements, Nondestructive for Aircraft and Missile Materials and Parts

· MSFC-STD-1249, Standard NDE Guidelines and Requirements for Fracture Control Programs

13.3
CONTENTS:  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:  Native format and compatible with standard JSC office 
software loads.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-016

3.
DATA TYPE:  3
4.
DATE REVISED:  09/10/2007
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6.
TITLE:  Hardware Data Book
7.
DESCRIPTION/USE: This document contains information regarding the space suit, ancillary hardware, and EVA tools.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer    

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  This document is used by NASA for crew training and real-time operations.

12.
INTERRELATIONSHIP:  SOW Paragraphs: 1.2, 6.3.2.1, 6.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall prepare and submit to NASA data pertaining to the description, operation, and performance of the CSSS hardware.   
13.2
APPLICABLE DOCUMENTS: None

13.3
CONTENTS:  Suit and Vehicle Interface Element Hardware (Mini Data Book).  The Hardware Data Book shall be organized by subsystem.

The following type of data shall be provided in the following areas:

· Descriptive information, including pictorials (solid models and photos) and figures, about the hardware

· Mass and volume properties

· Capacities (mass of fluids, pressures of fluids, Amp-hours of batteries, and volts of batteries)

· Malfunction logic that encompasses the recognition and diagnosis of system malfunctions

· Performance characteristics of the hardware and its subsystems

· Detailed system schematic with supporting narratives annotating each major subsystem component

· An indentured parts list (by part name and part number) for each Element and track Elements to the detailed part level

· Margins data to include as tested versus required for certification 
13.4
FORMAT:  Graphs, pictorials, and figures shall be of reproducible quality.  The data shall be transmitted in book form.  100 hardcopies of the data book or 100 copies of data book change packages shall be submitted on an annual basis.  A PDF version shall be electronically available.


13.5
MAINTENANCE:  Revisions shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-017

3.
DATA TYPE:  2
4.
DATE REVISED:  09/19/2007
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6.
TITLE:  Mass Properties Reports 
7.
DESCRIPTION/USE:  Mass Properties Reports provide a status on CSSS hardware mass properties including current allocations (down to the subassembly level) and mass increase threats or areas of potential improvements.  NASA will employ the Mass Properties Report to track mass requirements allocation creep, to look for areas of concern or opportunity, and to provide other Constellation Systems with data to assist them with determining CSSS hardware mounting or stowage locations.  
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following document may be used for reference:

· CxP 70151, Constellation Program Mass Properties Control Plan
12.
INTERRELATIONSHIP:  SOW Paragraph: 6.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  Periodic Mass Properties Reports provide insight into the status of the CSSS hardware 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.
The mass reports shall contain both metric and English units.  They shall also address both usage and stowage (with packaging) configurations.

13.2
APPLICABLE DOCUMENTS:  
· CxP 70138, Constellation Program Level 2 Coordinate Systems
13.3
CONTENTS:  The Mass Properties Reports shall include the following:

1.
Mass summary (dry and wetted) (last, current, contract end item, design 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 moments and 


    products of inertia (subsystem, element, sequential)

5.
Mass history plot

6.
Status of current and projected mass versus control mass

7.
Mass properties coordinate system description including 


    offsets from other CxP coordinate systems as described in CxP 70138, Constellation Program Level 2 Coordinate Systems
8.
Detailed mass properties reflecting the current database in sufficient detail to reflect major items and subsystems
9.
Government Furnished Equipment (GFE) if applicable

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.


13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of this document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-018

3.
DATA TYPE:  2
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  Specification and Drawing Trees
7.
DESCRIPTION/USE:  This DRD provides a categorized listing of documents required for development, design, production, testing, qualification, and design evolution of a Configuration Item (CI).  

A specification tree is a hierarchical breakdown (i.e., parent and child) of the specification documents interrelationships, as applicable, to the CI beginning with the highest system/product assembly level to be delivered with subsequent breakdown of lower-tiered subordinate requirements documents. 

A drawing tree is a hierarchical breakdown of the engineering drawings that define the system/product to be delivered beginning with the highest level with subsequent breakdown of lowered-tiered drawings.   Collectively they define the complete engineering configuration of the system/product to be delivered.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None 

12.
INTERRELATIONSHIP:  SOW Paragraph: 1.2.6.1

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  CSSS Specification and Drawing Trees depict the hardware and software configuration items in top down, or hierarchical breakdown form.

13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  The specification and drawing trees shall consist of an indentured or hierarchical breakdown listing of all specification documents or drawings applicable to a configuration item.

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified. 

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-019

3.
DATA TYPE:  1
4.
DATE REVISED:  06/13/2007
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6.
TITLE:  CSSS Data and Command Dictionary
7.
DESCRIPTION/USE:

The dictionary is 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 operations, and flight operators.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph:  6.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The CSSS Data and Command Dictionary applies to all flight, ground, simulation, and test software and hardware on the CSSS Project.
13.2
APPLICABLE DOCUMENTS:

· NPR 7150.2, NASA Software Engineering Requirements

· CxP F-ANX03, Constellation Program Data Architecture, Annex 03: Naming and Identification Rules

13.3
CONTENTS:  The CSSS Data and Command Dictionary shall be a sortable database that includes: 

a. Channelization data (e.g., bus mapping, wiring mapping, and end-to-end hardware channelization (from sensor/transducer, through signal conditioning, and multiplexing, to final destination of measurement))
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 and launch commit criteria information) 

j. Mapping to the CxP 70160-ANX03, Constellation Program Data Architecture, Annex 03: Naming and Identification Rules

k. Sensor reference information (e.g., measurement type, signal type, subsystem, installation drawing number, part number)

13.4 
FORMAT:  Native format and compatible with standard JSC office 
software loads.  

13.5
MAINTENANCE:  Complete re-issue of the document is required with 
changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-020

3.
DATA TYPE:  2
4.
DATE REVISED:  06/19/2007
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6.
TITLE:  Design Reviews
7.
DESCRIPTION/USE:  The primary function of the Design Reviews DRD is to provide the details of how formal design reviews will be conducted (including roles and responsibilities) and what data will be delivered in support of each one.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

11.
REMARKS:  The following documents may be used for reference:
· CxP 72180, EVA Systems Project System Engineering Management Plan (for general definition of design reviews)
· Refer to EA-WI-023, Project Management of GFE Flight Projects (for other design review guidance) 

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.4 

Related DRDs: CSSS-T-001, CSSS-T-002, CSSS-T-003, CSSS-T-004, CSSS-T-005, CSSS-T-009, CSSS-T-010, CSSS-T-022, CSSS-T-023, CSSS-T-028, CSSS-T-029, CSSS-T-031, CSSS-T-032, CSSS-T-033, CSSS-S-002, CSSS-S-006, CSSS-S-007, CSSS-O-013  

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The EVA Project has defined Preliminary Design Reviews (PDRs), Interim Design Reviews (IDRs), and Critical Design Reviews (CDRs) which are Level III milestones identified in the Project’s IMS.  At a minimum, the Contractor shall conduct design reviews at the CEI level and above.  The Contractor shall also complete lower-level design reviews prior to execution of higher-level reviews in order to allow lower level design review data to support the next higher level design review.  For example, within a given assembly, all subassembly design reviews are to be completed prior to the assembly level design review. 
Design reviews shall be co-chaired by CSSS contractor and NASA management; stakeholders shall be invited to participate and submit RIDs.  All data for design reviews along with an invitation letter must be submitted at least three weeks prior to the review.

13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  The contents of this DRD shall cover all aspects of design 
reviews for the CSSS hardware, and include, but not be limited to, the 
following:

At a PDR, the Contractor products shall at a minimum include:

· Identification of long-lead procurement items in a list with rationale to support designation as long-lead items, cost information, and design details

· Requirements allocation and traceability via a proposed update to the Traceability Report, per DRD CSSS-T-004

· Resolution of all applicable “should” statements (converted to shall statements or deleted)

· End item specifications per CSSS-T-002

· Preliminary CAD models and drawings per DRD CSSS-T-009 and DRD CSSS-T-032 respectively

· Results of prototype testing

· Supporting test and analysis reports per DRD CSSS-T- 023 and DRD CSSS-T-010 respectively

· Operational overview of crew and ground hardware usage

· Draft maintenance procedures per DRD CSSS-T-031

· Expected hardware life limitations

· Draft hardware logistics plan per DRD CSSS-O-005

· Identification of GSE, TSE, and facility needs/requirements per DRD CSSS-T-028

· Draft DVOs

· Draft DVT Plan

· Draft ICDs per DRD CSSS-T-003

· Draft Safety Data Package (System Safety Analysis Report per DRD CSSS-S-002 and draft FMEA/CILs per CSSS-S-006)

· EEE parts analysis (if applicable)

· A PowerPoint presentation that discusses at a minimum the following topics:

· Review Item Disposition (RID) process

· Requirements allocation and traceability

· Design overview

· How the design meets the requirements

· Open architecture

· Commonality 

· Life cycle cost impacts

· Work efficiency index

· Ground operations and Mission Operations impacts (required GSE)

· For the Suit Element only, a detailed discussion of the range of anthropometrics that will be accommodated by the proposed design(s) and technical/cost/schedule impacts associated with the design options.

IDR is defined as the gateway to Design Verification Testing (DVT).  DVT are engineering tests of the high-fidelity prototype closely approximating the certification configuration.  Testing of this prototype is intended to duplicate high-risk phases of certification testing.  At an IDR, the Contractor products shall at a minimum include:

· Final DVT Plan

· DVT test procedures per DRD CSSS-T-022

· Draft Verification Logic Networks

· Draft Verification Completion Notices

· Requirements allocation and traceability update to the DRD CSSS-T-004, Requirements Traceability Report (if required)

· End item specifications updates per CSSS-T-002

· >70% mature solid/CAD models and drawings per DRD CSSS-T-009 and CSSS-T-032

· Prototypes and results of prototype testing

· Supporting test and analysis reports per DRD CSSS-T- 023 and DRD CSSS-T-010 respectively

· All applicable DVOs ready for baseline

· >70% mature ICDs (CSSS-T-003)

· >70% Safety Data Package (System Safety Analysis Report per DRD CSSS-S-002 and draft FMEA/CILs per CSSS-S-006)

· Updated EEE parts analysis (if applicable)

· >70% mature Manufacturing and Assembly Plan per DRD CSSS-T-033

· Baseline GSE, TSE, and facility needs/requirements per DRD CSSS-T-028

· >70% GSE design per CSSS DRD-T-029

· TSE design complete for DVT testing per CSSS DRD-T-029

· A PowerPoint presentation that discusses at a minimum the following topics:

· Review Item Disposition (RID) process

· Requirements allocation and traceability

· Design overview

· How the design meets the requirements

· Open architecture

· Commonality 

· Life cycle cost impacts

· Work efficiency index

· Ground operations and Mission Operations impacts

· DVT overview including TSE and GSE identification

At a CDR, the Contractor products shall at a minimum include:

· DVT results including DVOs

· Verification Logic Networks

· Verification Completion Notices

· Certification Plan

· Requirements allocation and traceability update to the DRD CSSS-T-004, Requirements Traceability Report (if required)

· End item specifications updates (CSSS-T-002)

· >80% mature solid/CAD models and drawings per DRD CSSS-T-009 and CSSS-T-032

· Prototypes (mandatory)

· Supporting test and analysis reports per DRD CSSS-T- 023 and DRD CSSS-T-010 respectively

· >80% mature ICDs (CSSS-T-003)

· >80% Safety Data Package (System Safety Analysis Report per DRD CSSS-S-002 and draft FMEA/CILs per CSSS-S-006)

· Updated EEE parts analysis (if applicable)

· Baseline CEI Manufacturing and Assembly Plan per DRD CSSS-T-033

· >80% GSE design per CSSS DRD-T-029

· Operational overview of crew and ground hardware usage

· Maintenance and processing procedures per DRD CSSS-O-013

· Expected hardware life limitations, limited life list updates per DRD CSSS-S-007

· Hardware Logistics Plan

· A PowerPoint presentation that discusses at a minimum the following topics:

· Review Item Disposition (RID) process

· Requirements allocation and traceability

· Design overview

· How the design meets the requirements

· Summary of DVT test results, including applicable crew consensus reports

· Open architecture

· Commonality 

· Life cycle cost impacts

· Work efficiency index

· Ground operations and Mission Operations impacts

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-021

3.
DATA TYPE:  2
4.
DATE REVISED:  08/20/2007




5. 
PAGE:  1 of 2
6.
TITLE:  CSSS Testing Standard Operating Protocol

7.
DESCRIPTION/USE: The primary function of the General Operating Procedures for CSSS Testing is to define policies and provide the structure for the testing and operation of test facilities and laboratories in support of the CSSS and create uniformity in the processes used by both NASA and the Contractor.  These processes are applicable to testing activities that are led by the Contractor within their facilities such as labs qualifying flight hardware or performing hazardous testing.  This document will also detail the support provided by the Contractor to NASA-led test activities when CSSS hardware is used.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  Reference EA-WI-024, General Operating Procedures Manual for EA Testing Facilities 

12.
INTERRELATIONSHIP:  SOW Paragraphs: 10.2, 10.4, 10.5

Related DRDs: CSSS-T-022, CSSS-T-023

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This document applies to testing activities at the Contractor’s facilities, participation in tests at NASA facilities, and testing at sub-tier vendors.  This document applies to tests of all levels of hardware (end item through system), as well as all types of tests (demonstration, DVT, qualification, acceptance, or failure resolution).  Deviations from the SOP for level or type of test shall be specifically identified.  
13.2
APPLICABLE DOCUMENT:

· JSC 17773, Preparing Hazard Analyses for JSC Ground Operations

13.3
CONTENTS:  The Contractor shall have a formal process to ensure that safe and effective tests are conducted.  This shall include detailed test planning, preparation of detailed test procedures, hazard analysis, certification of test personnel, test control authority, test request process, facility identification and preparation, test article integration, formal readiness reviews, and test anomaly tracking.  

The Contractor shall conduct a Test Readiness Review (TRR) before any contractor-led test event.  The Contractor shall conduct a User Readiness Review (URR) before the first use of a new CSSS supporting facility system.  NASA shall be invited to participate in all TRRs.

Documentation for TRRs and URRs should be appropriate for the level of hazard or system complexity and at a minimum should include test requirements, drawings, and hardware status documents like discrepancy reports, detailed test procedures, and hazard analyses.

This document shall include (but not limited to) the following:
· Purpose and scope

· Applicable documents and designated governing authority
· The overall approach to the following:

· Test requirements definition
· Test documentation

· Test activity

· Service and equipment/instrumentation calibration records

· Test data

· Facility identification, design, and operation

· Facility modifications and major test buildups

· Personnel training and certification

· Pressure systems review and certification

· Hazard analyses

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.       


13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-022

3.
DATA TYPE:  1
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  CSSS Test Procedures
7.
DESCRIPTION/USE:  To provide the test procedures for all tests conducted by the Contractor whether for development, DVT, qualification, acceptance, pre-flight check-out or failure resolution testing.  
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraphs: 6.4, 10.2, 10.4, 10.5
Related DRDs: CSSS-T-021, CSSS-T-023, CSSS-T-024

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This DRD covers procedures for the following types of tests:
· Demonstration tests

· Design validation tests

· Qualification tests

· Acceptance tests

· Failure resolution tests

13.2
APPLICABLE DOCUMENT:

· CxP 72181, EVA Systems Project Master Verification Plan

13.3
CONTENTS:  All tests procedures shall contain the following:
1. Test item description
2. Environmental requirements
3. Test requirements
4. Test definition 
5. Test items (facility, TSE, GSE, dates)
6. Test preparation requirements, including: 


a) Test Readiness Review


b) Safety and environment


c) Personnel and training


d) Facilities, equipment, and fixtures


e) Security


f) Material


g) Test documentation


h) Test recording
7. Equipment set-up

8. Data collection points (test points)

9. Hazard controls

10. Test termination criteria

11. Visual inspections required

12. Call to stations

13. Log personnel present with designated test responsibility

14. Poll of personnel for readiness to proceed

15. Detailed sequence of events

16. Debrief

17. Test anomaly log

18. Release of personnel

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.  

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-023

3.
DATA TYPE:  2
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  CSSS Test Reports
7.
DESCRIPTION/USE:  To provide the documentation of test results for all tests conducted by the Contractor.  
8.
DISTRIBUTION: As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION: N/A

10.
SUBMISSION FREQUENCY: 

	Test Report
	Submission Frequency

	Quick Look Report
	Three business days after test completion

	Final Test Report
	21 business days after test completion

	Development Test Initial Findings Report
	21 business days after test completion

	Development Test Final Findings Report
	Three months after test completion


11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraphs: 6.4, 10.2, 10.4, 10.5 
Related DRDs: CSSS-T-022, CSSS-T-024, CSSS-T-025

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Contractor shall document the results of all tests in 
accordance with this DRD.

13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:

· Quick Look Test Reports shall include:

1. Description of the test item
2. Description of the test performed

3. Dates and time performed
4. Data collected (available data) 

5. All test anomalies and their impact to the test (tested hardware, facilities, personnel, GSE, and TSE, whether resolved during the test or not)

6. Summary of test results including test objectives met and test objectives not met

7. Constraints to further testing as a result of this test 

· Final Reports for Qualification, DVT, Acceptance, and Failure Resolution tests are the formal documentation to be used for the Verification Closure Notice.  This report shall include:

1. Description of the test item
2. Description of the test performed
3. Description of the test equipment and facility
4. Test witnesses
5. Test set-up/configuration information

6. Dates and time performed
7. Data collected (databases, photos, video)

8. All test anomalies and their impact to the test (tested hardware, facilities, personnel, GSE, and TSE, whether resolved during the test or not) including failure analysis

9. Test results including:

· Test conditions as experienced

· Timeline of events as tested

· Specific results with supporting data

10. Test conclusions including comparing the test results against the detailed verification objective requirements

· Initial Findings Reports for Development Tests shall include:

1. Description of the test item
2. Description of the test performed
3. Description of the test equipment and facility
4. Test witnesses
5. Test set-up/configuration information

6. Dates and time performed
7. Data collected (databases, photos, video)

8. All test anomalies and their impact to the test (tested hardware, facilities, personnel, GSE, and TSE, whether resolved during the test or not) including failure analysis

9. Test results including:

· Test conditions as experienced

· Timeline of events as tested

· Specific results with supporting data

10. Initial test conclusions including:

· Early analysis of the data

· Possible requirement impacts

· Additional test needs

· Hardware performance

· Final Findings Reports for Development Tests are the formal documentation to be used for basing requirements or requirement changes, and justification for alteration of hardware design.  These reports shall include:

1. Description of the test item
2. Description of the test performed
3. Description of the test equipment and facility
4. Test witnesses
5. Test set-up/configuration information

6. Dates and time performed
7. Data collected (databases, photos, video)

8. All test anomalies and their impact to the test (tested hardware, facilities, personnel, GSE, and TSE, whether resolved during the test or not) including failure analysis

9. Test results including:

· Test conditions as experienced

· Timeline of events as tested

· Specific results with supporting data

10. Initial test conclusions including:

· Requirements or designs proposed to be changed including supporting rationale

13.4
FORMAT: Native format and compatible with standard JSC office software loads.  

13.5
MAINTENANCE: Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-024

3.
DATA TYPE:  1
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  Certification Plans
7.
DESCRIPTION/USE:  This DRD provides the format for the Contractor’s plans for certifying all contractor-provided equipment, including flight and training hardware, Ground Support Equipment, facilities, facility systems, test support equipment, and associated software.  Each Certification Plan describes the work to be performed to create the certified capability baseline for the equipment or facility it addresses.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The Certification Plan shall also be used for Design Verification Testing (DVT).  DVT is essentially a dry run for certification and uses the draft certification procedures.  Reference EA-WI-023 for details of a well established certification process.
12.
INTERRELATIONSHIP:  SOW Paragraphs: 6.4, 10.1, 10.2, 10.4
Related DRD: CSSS-T-025

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  A Certification Plan provides the detailed description of equipment or facility certification requirements, work plans, source and product documentation, and data required to document hardware certification.  It culminates in plans for the completion of the certification process, which is Systems Acceptance Review (SAR).
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  A Certification Plan shall include the following:

a.
A description of the equipment or facility covered by the Plan.  For assemblies, include a list of items integrated into the assembly which are individually certified
b.
A description of the characteristics, capabilities, and limits to be addressed in the certification record(s) produced in accordance with the Plan
c.
A list of requirements and standards (including verification matrix) to be fully or partially verified using the Plan
d.
Detailed requirements for tests and analyses, to be performed to verify the design’s compliance with specifications, qualify the design for its intended purpose, and create the certification records needed to baseline the certified capabilities and limits of the equipment or facility
e.
A list of accessible, version-controlled, engineering data or reports used to derive, define, or predict the detailed functions, performance ranges, service (non-operating, operating, and test) environments and operating behaviors of the design to be certified by the Plan
f.
A list and description of test articles, support equipment, software, facilities, or models to be used
g.
The safety and quality provisions applied in the Plan
h.
An undated Program Evaluation and Review Technique (PERT) schedule for implementing the Plan identifying the critical path and any prerequisites, constraints, or dependencies in the Plan
i.
The SAR plan for a CEI or higher system which shall examine the results of verification, validation and the readiness of flight end items, documents, and data that support flight delivery and certification.
13.4
FORMAT:  Native format and compatible with standard JSC office software loads.  

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-025

3.
DATA TYPE:  2
4.
DATE REVISED:  09/11/2007
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6.
TITLE:  Certification Data Packages
7.
DESCRIPTION/USE:  Certification data packages are the evidence and audit trail required by NASA to establish an as-certified baseline for the Contractor-provided equipment and to confirm that all requirements were met.  This includes all Contractor-provided flight hardware, Ground Support Equipment, facilities, facility systems, test support equipment, and associated software.  The Contractor shall also separately certify training hardware that has unique requirements.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  Certification data packages are produced in accordance with the certification plans to create a record of qualification.

12.
INTERRELATIONSHIP:  SOW Paragraphs:  2.3, 6.4, 10.4
Related DRDs: CSSS-S-002, CSSS-T-006, CSSS-T-023, CSSS-T-024 
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Certification Data Package contains the documentation required to establish that the Contract End Item meets all requirements.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  A Certification Data Package shall contain the following:

1.
Current version of the system, element, subsystem, assembly, subassembly or component requirements document for the integrated system, hardware, or software that is being certified
2.
Current version of the certification plan for the system, element, subsystem, assembly, subassembly or component requirements document for the integrated system, hardware, or software that is being certified

3.
Verification compliance report, including the verification matrix mapped to all verification data.  This report shall include:

(a)
Qualification report, including test, analysis, inspection, and demonstration reports (including any Crew Consensus Reports)

(b)
Acceptance report for the qualification unit or the first flight unit
(c)
Summary of and references to Failure Mode and Effects Analysis (FMEA), hazard analysis and controls reports, and Critical Items List (CIL) rationale for retention, including residual risk information
(d)
List of approved operational controls

(e) Verification tracking log

4.
A certification data summary, which contains the following:

(a)
Engineering drawings

(b)
Operational information and relevant documentation

(c)
Materials information

(d)
Electrical information

(e)
Electromagnetic compatibility information

(f)
As-built EEE parts list
(g)
Natural and induced environment reports

(h)
Software/firmware Version Description Document (VDD)
(i)  Systems Safety Analysis Report
5.
Manufacturing and acceptance testing procedures and processes now qualified

6.
Waivers, deviations, non-conformance reports and problem closure reports

7.
Limits on run time, idle time, age, cycle, or storage shelf life

8.
Identification of baseline requirements
9.
Explicit evidence of safety hazard mitigation, as defined in CxP 70038, Constellation Program Hazard Analysis Methodology, if applicable
10.
Explicit evidence of security threat mitigation, as defined in CxP 70070-ANX05-01, Constellation Program Program Management Plan Annex 5: Security Management Plan, Book 1:  Functional Security Requirements, if applicable (may be included in a Dependability Case)

11.
A System Safety Analysis Report for computing systems if applicable (may be included in a Dependability Case)

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.  

13.5
MAINTENANCE:  Changes to the Certification Data Package shall be made with a Certification Approval Request detailing the portions of the current version that is amended, revised, or replaced with new certification data.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-027

3.
DATA TYPE:  1
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  Acceptance Data Package
7.
DESCRIPTION/USE:  The purpose of this DRD is to provide the documentation needed by NASA to establish the acceptability of the CSSS hardware and software for its intended use.  The Acceptance Data Package (ADP) establishes the minimum data required to accompany CSSS hardware and software deliverables and transfers to assist in rapid determination of hardware and software status. 
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP: SOW Paragraphs: 6.3.2.4, 6.4
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Acceptance Data Package contains the documentation required to establish the acceptability of the CSSS hardware and software.  The ADP is maintained for each Configuration End Item (CEI) from pre-delivery acceptance by the Government until the item is retired from service.
13.2 APPLICABLE DOCUMENTS: 

· CxP 70146 Constellation Program Acceptance Data Package 

· CxP 72201-01, EVA Systems Project Configuration and Data Management Requirements Document, Volume 1

13.3
CONTENTS:  The Acceptance Data Package for hardware CEIs shall contain the data described in CxP 70146, Constellation Program Acceptance Data Package, Section 4.3, with the following modification:

· Hardware Type (Section 4.3.1.4) shall include hardware classification per CxP 72201-01, EVA Systems Project Configuration and Data Management Requirements Document, Volume 1 (e.g., Class I, II, III)

· The Acceptance Data Package for battery CEIs shall contain the data described in CxP 70146, Constellation Program Acceptance Data Package, Section 4.4

· The Acceptance Data Package for software CSCIs shall contain the data described in CxP 70146, Constellation Program Acceptance Data Package, Section 4.5

· The Acceptance Data Package for items consisting of integrated hardware and software shall contain the data described in CxP 70146, Constellation Program Acceptance Data Package, Section 4.6

· The Contractor shall maintain and update the ADPs for all CSSS hardware and software per CxP 70146, Constellation Program Acceptance Data Package, Section 5.0

13.4
FORMAT:  All data shall be delivered per CxP 70146, Constellation Program Acceptance Data Package, Section 4.2

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-028

3.
DATA TYPE:  1
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  Facility and TSE Requirements
7.
DESCRIPTION/USE:  This document defines the requirements for all contractor-provided test and verification facilities, facility systems, test support equipment (TSE), and associated software.  

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer 

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None
12.
INTERRELATIONSHIP: SOW Paragraph: 10.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  Provide requirements for all contractor-provided test and verification facilities, facility systems, support equipment, and associated software needed to support development, qualification, certification, and acceptance test activities.
13.2
APPLICABLE DOCUMENTS:  None
13.3
CONTENTS:  The CSSS Test and Verification Facility Requirement Document shall at a minimum contain the following for each contractor-provided facility and TSE:

a.
Narrative description of the purpose and function of the facility, room, and systems

b.
Hazard identification requirements (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)

c.
Environmental requirements (e.g., temperature, humidity, particle counts, RF shielding, and noise attenuation)

d.
Environmental pollution controls

e.
Power, grounding and lighting requirements, including the use of uninterruptible power systems and supplies for ground operations activities

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

g.
Plumbing/venting and commodities requirements for test operations activities

h.
Fire and hazard protection requirements

i.
Communications and data networking systems requirements (e.g., required connections to other test and operations facilities needed)

j.
Special structural needs requirements (e.g., vibration controls and floor loading)

k.
Security requirements (e.g., facilities, facility systems, personnel, hardware, software, data, badging, and access control)

l.
Material handling requirements (e.g., crane or hoist requirements)

m.
Consideration of human engineering requirements

n.
Configuration management requirements

o.
Scheduling requirements

p.
Functional capabilities requirements

q.
Facility, facility systems, and support equipment certification requirements

r.
Operations requirements, including number and type of personnel required to operate the facility

s.
Maintenance requirements

t.
Sustaining engineering and obsolescence planning requirements

Each document shall contain a section titled ‘Verification’.  For each requirement in the document, 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 shall be used to accomplish the indicated verification actions.

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.         


13.5 
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-029

3.
DATA TYPE:  1
4.
DATE REVISED:  08/20/2007
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6.
TITLE:  Facility and Test Support Equipment Design Document
7. DESCRIPTION/USE:  To document the design for all contractor-provided test and verification facilities, facility systems, support equipment, and associated software needed to support integration, qualification, certification, and acceptance test activities.  To provide visibility into the design of these facilities/systems and to provide detailed reference information to support test and verification operations throughout the life of the CSSS contract.  

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP: SOW Paragraph: 10.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  For each contractor-provided facility or TSE, provide a top-down hierarchical design from overall facility architecture down to detailed design of hardware and software components and interfaces.
13.2
APPLICABLE DOCUMENTS:  None
13.3
CONTENTS:  The CSSS Test and Verification Facility System Design Document shall contain the following for each facility:

a.
Description of the purpose, function and concept of operations for the facility or TSE

b.
Physical layout and dimensions of the facility or TSE

c.
System level architecture of the facility and TSE identifying all major hardware and software systems/components and their interfaces

d.
Detailed design of all test support hardware components (e.g., test control, simulation generation, data recording/archival, and interfaces to the system under test) down to the card, channel and pin level and including engineering drawings, ICDs and cable routing/network diagrams

e.
Detailed design of all test support software components (e.g., test control, and simulations) including software architecture, interfaces and CSCI decomposition

f.
Identification of COTS, and proprietary systems used
g.
Hazard identification (e.g., classification of hazards, power voltages and frequencies, noise levels, RF radiation levels, and actuators) and detailed design of hazard protection mechanisms

h.
Environmental operational constraints (e.g. temperature, humidity, particle counts, RF shielding, and noise attenuation)

i.
Detailed design of all facility infrastructure systems (e.g., power, grounding, cooling, air-conditioning, and lighting)

j.
Detailed design of internal and external communications and data networking systems (e.g., intercom systems, video systems, and connections to other test and operations facilities).

k.
Special structural considerations (e.g., vibration controls and floor loading)

l.
Detailed design of security systems (e.g., facilities, facility systems, personnel, hardware, software, data, badging, and access control)

m.
Special equipment used (e.g., crane and hoist)

n.
Maintenance, operations, and configuration management strategies and plans

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-031

3.
DATA TYPE:  2
4.
DATE REVISED:  06/07/2007
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6.
TITLE:  Maintenance and Assembly Manual
7.
DESCRIPTION/USE:  The Maintenance and Assembly Manual documents the detailed instructions needed for disassembling, maintaining, and assembling CSSS hardware.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  This is the Chilton’s™ for the CSSS hardware

12.
INTERRELATIONSHIP:  SOW Paragraphs:  6.3.2.1, 6.5.3.4 

Related DRDs:  CSSS-O-013, CSSS-T-020

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  A Maintenance and Assembly Manual provides the detailed description of disassembly, maintenance (including standard repair) and assembly steps, and tools and materials required to maintain CSSS hardware.  It provides configuration-specific maintenance steps and detailed parts list for subsystems, assemblies, subassemblies, and components for Elements, Test Support Equipment, and Ground Support Equipment.  The Manual also provides the list of approved tools and materials used to accomplish disassembly, maintenance, and assembly tasks.  Detailed processing procedures, per DRD CSSS-O-013, Processing Procedures, shall be developed from this manual.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  The CSSS Maintenance and Assembly Manual shall include for each Element, decomposed by subsystem, assembly, subassembly and component:

1. Identification of next lower level of parts required to construct the specified component

2. Exploded view of hardware item including identification of parts

3. List of tools and fixtures required to disassemble, maintain, and assemble hardware

4. List of materials required to disassemble, maintain, and assemble hardware

5. Constraints, cautions and warnings applicable to each level of disassembly, maintenance, and assembly

6. Detailed instructions for disassembly, maintenance (standard repairs), reassembly, and test of hardware

7. Laboratory conditions to be maintained during maintenance operations

Maintenance and Assembly Manual sections shall be maintained for all configurations of CSSS hardware which are in use for flight, testing or training.

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.  Supplemental Submissions:  Specific formatting shall be mutually agreed upon by the Contractor and NASA.      


13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-032

3.
DATA TYPE:  3
4.
DATE REVISED:  06/11/2007
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6.
TITLE:  Engineering Drawings and Associated Lists
7.
DESCRIPTION/USE:  To provide engineering data defining the design to the extent required to support system design, manufacturing, test, and logistics support of the CSSS hardware and required spare parts.  Engineering drawings and associated lists shall be sufficient to depict the detailed configuration of all system, subsystem, and component levels and to include ground support equipment (GSE).  This DRD applies to released manufacturing, layout, assembly and installation drawings and schematics for all CSSS hardware.  The level of detail presented in the drawings shall progress from the system, element, and sub-system level to the CEI and CI level over the course of the hardware design lifecycle.  All drawings used by the Contractor and their sub-tiers shall be delivered to NASA.  The aggregate set of drawings shall define every dimension of the CSSS hardware.    
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer           

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph:  6.4


Related DRDs:  CSSS-M-004, CSSS-M-005

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  Engineering drawings disclose (directly or by reference) the physical and functional requirements of an item by means of graphics or textual presentation or combinations of both, as supplemented by 3D models.
13.2
APPLICABLE DOCUMENTS:

· ANSI/ASME Y.14.100 Engineering Drawing Practices 
· ANSI/ASME Y14.24M, Types and Applications of Engineering Drawings
13.3
CONTENTS:  


a. 
Part I – Engineering drawings and associated lists of CEIs, elements and/or all components and assemblies shall be provided to define the details necessary for the manufacture, test, inspection, operations, and logistic support of the system.  This definition shall:



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



2.
Provide the engineering data for logistics support products



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



4.
Document directly or by reference the following:





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




(b)
Performance ratings



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




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




(e)
Diagrams




(f)
Mechanical and electrical connections




(g)
Physical characteristics, including form and finish




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




(i)
Inspection, test, and evaluation criteria




(j)
Equipment calibration requirements




(k)
Quality assurance requirements




(l) 
Hardware marking requirements




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




(n)
Cleanliness levels



5.
Limited rights-in-data items – Engineering drawings for items which the Government does not have unlimited rights in data shall specify the form, fit, and function requirements of the item and conform to the requirements for a control drawing as defined in ASME Y14.100


b.
Part II – Cable interconnect diagrams (CIDs), electrical system schematics, and wiring lists.  Cable interconnect diagrams, electrical system schematics, wiring lists, and fluid system schematics shall be prepared in accordance with ASME Y14.100.  Part I drawings shall be used to the maximum extent possible in providing the design definition.  The drawings shall include the following:



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



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



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



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



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

13.4
FORMAT:  Format of engineering drawings shall be in accordance with ASME Y14.100.  Drawings shall be delivered in PDF format. The Contractor shall deliver ProEngineer-compatible 3D models of the components.  Alternate formats may be acceptable upon negotiation.  All documentation/data shall include the Contractor's CAGE code and document numbers. 

13.5
MAINTENANCE:  All documents produced under this DRD must be maintained current.  Changes to and/or updating of engineering drawings and associated lists shall be in accordance with the Contractor's approved drawing system and the provisions herein.  Changes to engineering drawings under the Government's Class I change control shall be submitted by Engineering Change Proposal.  The Contractor shall maintain the capability to restore and modify any engineering data used in the design through the project lifecycle.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-033

3.
DATA TYPE:  1
4.
DATE REVISED:  06/13/2007




5. 
PAGE:  1 of 2
6.
TITLE:  Manufacturing and Assembly Plan
7.
DESCRIPTION/USE:  The Manufacturing and Assembly (M&A) Plan documents the plans for the manufacturing and assembly of the flight articles, associated unique tooling, fixtures, support, and test equipment for producing an integrated and tested CSSS product set.
Before any certification or flight hardware is constructed, Production Readiness Reviews (ProRRs) shall be successfully executed.  The purpose of these events is for the Contractor to ensure that production plans, facilities, and staff are ready to begin fabrication and assembly of the CSSS hardware.  These events shall be co-chaired by NASA and CSSS management.  The plans for the execution of ProRRs shall be detailed in the M&A Plan.

The M&A Plan also includes guidance on handling re-work that may result from product rejections at Test Readiness Reviews (TRR), System Acceptance Reviews (SAR), Flight Readiness Reviews (FRR), and Operational Readiness Reviews (ORR).

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.0 

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Manufacturing and Assembly Plan applies to all hardware designed, built, and assembled to create and support the development of the CSSS product set throughout the life cycle of the contract.
13.2
APPLICABLE DOCUMENT:  

· CxP 72180, EVA Systems Project System Engineering Management Plan, Section 5.5

13.3 CONTENTS:  

· The Manufacturing and Assembly Plan shall address the plans for the execution of ProRRs.

· The Manufacturing and Assembly Plan shall address M&A of all configuration controlled hardware.  In addition to the requirements for an M&A plan that are listed in CxP 72180, the following, at a minimum, shall also be included in this DRD:
1) Long lead item identification
2) Lifting fixtures and attachment hardware (for all required orientations/configurations) 
3) Transportation/holding apparatuses (for all pieces)
4) Test fixtures (for all test verification orientations)
5) Flight interface simulators as applicable
6) Field (to include on-orbit/on-moon) assembly
7) Required hardware list 
8) Preferred standard manufacturing processes 
9) Soft vs. hard tooling
10) Design for manufacturability

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: Complete re-issue of the document is required with changes clearly identified.
DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-034

3.
DATA TYPE:  2/3*
4.
DATE REVISED:  06/11/2007
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6.
TITLE: Imagery Plan/Imagery Deliverables
7.
DESCRIPTION/USE:  The Plan is used to define the approach and strategy for the imagery documentation (still photo, motion picture, digital imagery, or video) of the configuration of the CSSS hardware during manufacture, testing, assembly, integration, and closeout.  The imagery will be used to support on-orbit maintenance, configuration verification, post launch evaluation, anomaly analysis, sustaining engineering, and hardware reconfiguration.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix 

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix 

11.
REMARKS:  * Imagery Plan will be Type 2.  Imagery will be Type 3

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.0


13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The CSSS Imagery Plan shall define the approach and strategy for documentation of CSSS hardware during manufacturing, testing, assembly, integration, pre-shipment, and closeout (if applicable).
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  The CSSS Imagery Plan shall include:

1. The approach and strategy for imagery documentation of the CSSS hardware during manufacturing, testing, assembly, integration, pre-shipment, and closeout (if applicable).  The Plan shall include, at a minimum, the approach for imaging the following areas: 

· Orbital Replacement Units (ORUs) as installed to show visible connectors, fittings, attachment fasteners, reference designators

· Fluid/gas lines and electrical/data harnesses prior to final mate

· Fluid/gas lines and electrical/data harnesses as installed to show visible fittings, couplings, connectors, and reference designators

· Each area to show ORUs and other systems hardware accessibility and the final configuration of the hardware just prior to close-out panel installation

· Close-out panels and covers to show attachment fasteners and nomenclature (labels and placards)

· Overall and close-up views of ORUs and system hardware

· Manual crew interfaces (e.g., panels, hatches, and valves)

· Performance of a photo survey of all EVA hardware installed or stowed in the vehicle (i.e., Orion, Lunar Lander, rover).

2. The approach for ensuring the imagery documentation is accessible for reference during CSSS processing, mission and post-mission analysis. 
3. The approach for categorizing, maintaining, organizing, and archiving the imagery.
13.4
FORMAT:  Imagery shall be .jpeg/.jpg format with a resolution of a minimum of six mega-pixels.  Imagery loaded to ICE/Windchill as images are processed and categorized.

13.5
MAINTENANCE:  Contractor-proposed changes to the Imagery Plan shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-035

3.
DATA TYPE:  1
4.
DATE REVISED:  08/23/2007
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6.
TITLE:  Hardware Handling and Transportation Plan
7.
DESCRIPTION/USE:  This document provides the plans for handling and transporting CSSS hardware.  This document includes the plans and stipulations (how, what and when) for all CSSS shipping containers, test fixtures, and transportation equipment.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP:  SOW Paragraphs: 6.0, 6.5.3.2
13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This DRD covers ground movement of all CSSS hardware from initial assembly through testing, final assembly, and checkout of the CSSS hardware at the launch site to post-flight recovery and processing.
13.2
APPLICABLE DOCUMENTS:  

· NPR 6000.1G, Requirements for Packaging, Handling, and Transportation for Aeronautical and Space Systems Equipment and Associated Components

· NASA-STD-8719.9, NASA Standard for Lifting Devices and Equipment

· MIL-STD-129P, Marking for Shipment and Storage
· 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
13.3
CONTENTS:  This DRD shall document handling and transportation plans required for the CSSS hardware.  These plans shall include details for, at minimum, the following activities:
1. Bonded storage locations and plans for use

2. Assembly/processing/storage locations plans for hardware segregation and drop resistant shelving (i.e., Class I hardware should not mix with Class III hardware, shelving should be stable, properly load rated, and with edge containment)

3. Methods for the planning for and obtaining of applicable DOT permits (i.e., when transporting hardware that is charged with high pressure oxygen)

4. Critical lift plans and identified associated hardware like critical lift rated cranes per NASA-STD-8719.9, NASA Standard for Lifting Devices and Equipment

5. The plan for identification and development of shipping containers, lifting fixtures attachment hardware, transportation/holding apparatuses, test fixtures (for all orientations/configurations), and flight interface mechanical simulators

6. Hardware handling and assembly risk mitigation (ESD, Contamination, Drop)

7. Supporting the integration of the flight CSSS hardware to the launch vehicle and ground systems

8. Supporting delivery (shipping containers and transportation) of the CSSS hardware from the landing site to the launch site

9. A method of tracking hardware during transit

10. A method for monitoring, recording, and documenting the hardware’s experienced environment during transit (i.e., temperature, humidity, acceleration)

11. Method of packaging, including folding, protective covers, bags in which to place the equipment, and bag sealing methods

12. Documentation to place in the packing container of each item

13. Method of marking in accordance with latest issue MIL-STD-129P, Marking for Shipment and Storage

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.
13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-036

3.
DATA TYPE:  1
4.
DATE REVISED:  09/10/2007
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6.
TITLE:  Software Development Plan
7.
DESCRIPTION/USE:  The Software Development Plan is the plan for conducting the software development effort.
8.
DISTRIBUTION:  As determined by the NASA 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, re-engineering, maintenance, and all other activities resulting in software products.  

The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP: SOW Paragraphs: 2.4.2, 6.4 
Related DRDs:  CSSS-T-037, CSSS-T-042, CSSS-T-043, 

CSSS-T-046, CSSS-T-047, CSSS-T-048, CSSS-T-049, CSSS-T-050, CSSS-T-051, CSSS-T-052

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:

· NPR 7150.2, NASA Software Engineering Requirements 

· CxP 70065, Constellation Computing Systems Requirements
· CxP 72268, EVA Software Management Plan
13.3
CONTENTS:  The Contractor shall manage all software engineering activities consistent with CxP 72268, EVA Software Management Plan.  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, the Software Development Plan shall contain:

a. Project organizational structure showing authority and responsibility of each organizational unit, including external organizations (i.e., Safety and Mission Assurance, Independent Verification and Validation (IV&V))

b. The classification of each of the systems and subsystems containing software as defined in Appendix B of NPR 7150.2, using CxP 70065, Constellation Computing Systems Requirements, Appendix C to interpret the software classification definitions in NPR 7150.2

c. Tailoring compliance matrix for approval by the CSSS Project management, if the Contractor proposes any variants, waivers or exceptions to NPR 7150.2

d. Engineering environment (for development, operation or maintenance, as applicable), including test environment, library, equipment, facilities, standards, procedures, and tools

e. Breakdown of the life cycle processes and activities, including the software products, software services, and non-deliverable items to be performed.  This breakdown also includes budgets, staffing, physical resources, software size, and schedules associated with the tasks

f. Management of the quality characteristics of the software products or services

g. Management of safety, security, privacy, and other critical requirements of the software products or services

h. Subcontractor management, including subcontractor selection and involvement between the subcontractor and the acquirer, if any

i. Quality assurance

j. Verification and validation, including the approach for interfacing with the independent verification and validation agent

k. Acquirer involvement

l. User involvement

m. Risk management

n. Security policy

o. Approval required by regulations, required certifications, proprietary, usage, ownership, warranty and licensing rights

p. Process for scheduling, tracking, and reporting

q. Training of personnel

r. Software life cycle model including phase transition criteria for each life cycle phase, description of development methodology and approach, software integration and hardware/software integration processes, software delivery, and maintenance/regression testing

s. Configuration management process of all software products (reference DRD CSSS-M-004, Configuration Management Plan)

t. Software documentation tree

u. Peer review/inspection/walkthrough process of all software work products

v. Process for early identification of testing requirements that drive software design decisions (e.g., special system level timing requirements/checkpoint restart)

w. Software metrics

x. Content of software documentation to be developed on the Project

y. Justification for reuse of existing software, modification of existing software, and the development of new software.  For reuse of existing software, a map must be developed which shows the original requirements associated with the existing software matrixed against the CSSS software requirements to demonstrate that the reuse is appropriate  

z. Reconfiguration process

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Changes shall be identified and complete re-issue of the document is required. 

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-037

3.
DATA TYPE:  5
4.
DATE REVISED:  06/01/2007

5. 
PAGE:  1 of 2
6.
TITLE:   CSSS Software Development Folder
7.
DESCRIPTION/USE:  The folder is a repository for material pertinent to the development of a given software unit or set of related units, collected as the requirements and design mature and testing progresses.  This information will be used by NASA to provide additional insight into the Contractor’s flight, ground, and test software effort and products.  Each folder shall be electronically accessible by the Government.

8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  None

12.
INTERRELATIONSHIP: SOW Paragraphs: 2.4.2, 6.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  Software Development Folders (SDFs) should be used to consistently document each Computer Software Configuration Item (CSCI) and the corresponding Computer Software Components (CSCs) and Computer Software Units (CSUs), to aid in their integration, and to ensure that all required tests have been completed for all CSCs and CSUs.  A SDF shall be maintained at the functional software level (i.e., at least one per CSCI, and perhaps one per CSC, dependent upon software complexity and hierarchical structure of the software).  Contents include the requirements, design, technical reports, code listings, test plans, test procedures, test results, inspection results, problem reports, change requests, schedules, and notes related to the CSCIs, CSCs, and CSUs.  The SDFs also serve as repositories for preliminary and interim software requirements, design rationale, documentation of prototyping efforts, project review documentation, test plans for, and results of, unit and integration tests, notes, and preliminary versions of user documentation.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  Each SDF shall contain:

a. CSCI/CSC/CSU description, including a brief overview of the function of the CSCI/CSC/CSU, a list of CSCI-to-CSCI, CSC-to-CSC, CSU-to-CSU interfaces, a list identifying any sub-tier CSCs (for a CSCI SDF) or CSUs, (for a CSC SDF) and identifies the hardware in which the CSCI/CSC/CSU is embedded and any hardware interfaces

b. Detailed schedule, showing when each major milestone (i.e., Preliminary Design Review and Critical Design Review) occurs and how the CSCI/CSC/CSU schedule relates to the review cycle

c. Review comments and status, providing status on action items given during each design, code, and test inspection, and for each major life cycle milestone related to this CSCI/CSC/CSU

d. Design notes, including a current copy of any preliminary and detailed design presentations, informal design ideas and notes, design drivers and rationale, and notes on any informal interface agreements between CSCIs/CSCs/CSUs

e. Software source listing – either a current electronic listing of the source code or a reference to the location where the code can be found

f. Unit, CSC, and CSCI integration and test data, including all data pertaining to the integration and testing of each CSU, CSC, and CSCI.  The information includes the test procedure, traceability from the procedure to the software requirements, the test environment and configuration (i.e., hardware configuration identification or emulated/simulated configuration), the version identification of the tested software, the date the test was performed, a summary of the test results, printouts of the test data, test notes, source listings of any drivers or stubs, and programmer and/or management certification that the test was completed successfully

g. Discrepancy reports/change requests/problem reports, including all discrepancy reports and change requests currently open against this CSCI/CSC/CSU

h. Preliminary user documentation and notes

13.4
FORMAT: Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: N/A

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-042

3.
DATA TYPE:  1
4.
DATE REVISED:  06/12/2007
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6.
TITLE:  CSSS Software Requirements Specification
7.
DESCRIPTION/USE:  This document is used to define and record 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 NASA 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 (IRSs) referenced from the SRS.  

The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207, 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP: SOW Paragraph: 6.4 
Related DRD:  CSSS-T-002

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 DOCUMENT:

· NPR 7150.2, NASA Software Engineering Requirements

13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, the Software Requirements Specification shall contain:

a. System overview

b. CSCI requirements

1) Functional requirements

2) Required states and modes

3) External interface requirements

4) Internal interface requirements

5) Internal data requirements

6) Adaptation requirements

7) Safety requirements

8) Performance and timing requirements

9) Security and privacy requirements

10)   Environment requirements

11)   Computer resource requirements

(a) Computer hardware resource use requirements

(b) Computer software use requirements

(c) Computer communications requirements

12)   Software quality characteristics

13)   Design and implementation constraints

14)   Personnel-related requirements

15)   Training-related requirements

16)   Logistics-related requirements

17)   Packaging requirements

18)   Precedence and criticality of requirements

19)   Operations requirements, including flight-to-flight reconfiguration

c. Qualification provisions

d. Requirements traceability and verification method data

e. Requirements partitioning for phased delivery

f. Testing requirements that drive software design decisions (e.g., special system level timing requirements/checkpoint restart)

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-043

3.
DATA TYPE:  2
4.
DATE REVISED:  05/30/2007
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6.
TITLE:  CSSS Software Design Description
7.
DESCRIPTION/USE:  The documents are used to define and record the design of a computer software configuration item (CSCI).  The documents are also used as the basis for implementing the software, and providing visibility into the design and information needed for software support.  
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS: Software design specifications need not be textual, and may include representations in rigorous specification languages, graphical representations, or specifications suitable for requirements or design analysis tools or methodologies. 

The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP: SOW Paragraph: 6.4 

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The document describes the CSCI-wide design decisions, the CSCI architectural design, and the detailed design needed to implement the software.
13.2
APPLICABLE DOCUMENT:

· NPR 7150.2, NASA Software Engineering Requirements

13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, 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) Bi-directional traceability between software requirements and design
(f) CSCI’s planned use of computer hardware resources

2) Rationale for software item design decisions/trade decisions including assumptions, limitations, safety and reliability related items/concerns or constraints in design documentation

3) Interface design

d. CSCI Implementation Plan 

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-046

3.
DATA TYPE:  3
4.
DATE REVISED:  06/11/2007
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6.
TITLE:  Software Inspection and Peer Review Report
7.
DESCRIPTION/USE:  To record the results and findings from all software inspections/peer reviews on the CSSS contract.  The Contractor shall provide each report informally by posting the report on a website or server accessible by NASA and emailing notification to NASA providing a specific link to the report.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.4

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 CSSS Project.
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, 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 and re-inspection required)

f. Listing of all inspection defects

g. Electronic copy of item being inspected

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: N/A

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
DRD NO.:  CSSS-T-047

3.
DATA TYPE:  2
4.
DATE REVISED:  06/06/2007
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6.
TITLE:  Software Test Plan
7.
DESCRIPTION/USE:  This documents plans for conducting computer software configuration item (CSCI) qualification testing and/or system qualification testing of a software system.  
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP: SOW Paragraph: 6.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This DRD 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, 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:  None
13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, the Software Test Plan shall include:

a. Test levels

b. Test types (e.g., unit testing, software integration testing, systems integration testing, end-to-end testing, acceptance testing, regression testing)

c. Test classes

d. General test conditions

e. Test progression

f. Data recording, reduction, and analysis

g. Test coverage (breadth and depth) or other methods for ensuring sufficiency of testing

h. Planned tests, including items and their identifiers

i. Test schedules

j. Requirements traceability (or verification matrix), showing bi-directional traceability between the software requirements and the Software Test Procedures and the requirements.
k. Qualification testing environment, site, personnel, and participating organizations

l. Identification of testing requirements that drive software design decisions (e.g., special system level timing requirements/checkpoint restart)
13.4
FORMAT: Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.
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PROGRAM:  CSSS
2.
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3.
DATA TYPE:  2
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6.
TITLE:  Software Test Description
7.
DESCRIPTION/USE:  This document defines and records the test preparation, test cases, and test procedures to be used for computer software configuration item (CSCI) qualification testing or for system qualification testing of a software system. 
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.4 


13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  This document describes the test preparations, test cases, and test procedures to be used to perform qualification testing of a CSCI or a software system or subsystem.  
13.2
APPLICABLE DOCUMENTS:  None
13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, the Software Test Description shall include:

a. Test preparations, including software used, version of software, hardware used, and identification number of hardware (if applicable).
b. Test procedures, including: 

1) Test identifier

2) System or CSCI requirements addressed by the test case

3) Prerequisite conditions

4) Test input

5) Instructions for conducting procedure

6) Expected test results, including criteria for evaluating results, and assumptions and constraints

7) Test pass/fail criteria

c. Requirements traceability

d. Identification of test configuration

Note that the test description must contain enough detail to be able to confidently repeat the test under the same conditions.

13.4
FORMAT: Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:  Software Test Report
7.
DESCRIPTION/USE:  The document is used to assess, analyze and record the results of the computer software configuration item (CSCI) qualification testing, system qualification testing of a software system, or other testing identified in the contract.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Software Test Report is a record of the qualification testing performed on a CSCI, a software system or subsystem, or other software-related item.
13.2
APPLICABLE DOCUMENTS:  None
13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, the Software Test Report shall include: 

a. Overview of the test results

1) Overall assessment of the software as demonstrated by the test results

2) Remaining deficiencies, limitations, or constraints detected by testing. (e.g., including description of the impact on software and system performance, the impact a correction would have on software and system design, and recommendations for correcting the deficiency, limitation, or constraint)

3) Impact of the test environment

b. Detailed test results

1) Project-unique identifier of a test and test procedure(s)

2) Summary of test results (e.g., including requirements verified)

3) Problems encountered
4) Deviations from test cases/procedures

c. Test log

1) Date, time, and location of tests performed

2) Test environment, hardware, and software configurations used for each test

3) Date and time of each test-related activity, the identity of the individual(s) who performed the activity, and the identities of witnesses, as applicable

d. Rationale for the decisions

13.4
FORMAT: Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:   Software Maintenance Plan
7.
DESCRIPTION/USE:  The Plan documents the approach, responsibility, and processes to be used by the Contractor for maintenance of software and its associated documentation. 
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP: SOW Paragraph: 6.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Software Maintenance Plan defines the objectives, standards, and procedures to be used in the software maintenance process.
13.2
APPLICABLE DOCUMENTS:  None
13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, the Software Maintenance Plan shall include: 
a. Plan information for the following activities:

1) Maintenance process implementation

2) Problem and modification analysis

3) Modification implementation

4) Maintenance review/acceptance

5) Migration

6) Software retirement

7) Software assurance
b. Specific standards, methods, tools, actions, procedures, and responsibilities associated with the maintenance process.  In addition, the following elements are included:

1) Development and tracking of required upgrade intervals, including implementation plan

2) Approach for the scheduling, implementation, and tracking of software upgrades

3) Equipment and facilities required for software verification and implementation

4) Updates to documentation for modified COTS or non-COTS software

5) Licensing agreements for COTS

6) Plan for and tracking of operational backup software

7) Approach for the implementation of modifications to operational software (e.g., testing of software in development lab/verification facility prior to operational use)

8) Approach for software delivery process including distribution to facilities and users of the software products and installation of the software in the target environment (including, but not limited to, spacecraft, simulators, Mission Control Center, and ground operations facilities)

9) Approach for providing NASA access to the software version description data (e.g., revision number, licensing agreement)

13.4
FORMAT: Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)
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PROGRAM:  CSSS
2.
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DATA TYPE:  2
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6.
TITLE:   Software User Manual
7.
DESCRIPTION/USE:  The Manual is used to provide hands-on software users information on installation and use of the software.  The Manual may also cover a particular aspect of software operation, such as instructions for a particular position or task.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology – Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology – Software Life Cycle Processes – Life Cycle Data

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.4

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Software User Manual defines user instructions for a computer software configuration item (CSCI), a group of related CSCIs, or a software system or subsystem.  
13.2
APPLICABLE DOCUMENTS:  None
13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, the Software User Manual shall include: 

a. Software summary including: application, inventory, environment, organization and overview of operation, contingencies and alternate states and modes of operation, security and privacy, and assistance and problem reporting

b. Access to the software: first-time user of the software, initiating a session, and stopping and suspending work

c. Processing reference guide: capabilities, conventions, processing procedures, related processing, data backup, recovery from errors, malfunctions, emergencies, and messages

d. Assumptions, limitations, safety related items/concerns or constraints

13.4
FORMAT: Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE: Contractor-proposed changes to this document shall be submitted to the NASA CO or COTR for approval.  Complete re-issue of the document is required with changes clearly identified.

DATA REQUIREMENTS DESCRIPTION (DRD)

1.
PROGRAM:  CSSS
2.
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DATA TYPE:  3
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6.
TITLE:  Software Version Description Document
7.
DESCRIPTION/USE:  The document is used to identify and record the exact version of software to be delivered to a user, support, or other site.  The document is used to release, track, and control software versions.
8.
DISTRIBUTION:  As determined by the NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The term “version” may be applied to the initial release of the software, to a subsequent release of that software, or to one of multiple forms of the software released at approximately the same time (for example, to a different site).  

The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology - Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software Life Cycle Processes - Life Cycle Data

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.4 

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Software Version Description Document identifies and describes a software version consisting of one or more CSCIs (including any open source software).
13.2
APPLICABLE DOCUMENTS:  None

13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, and using IEEE/EIA 12207.1-1997 as guidance, the Software Version Description Document shall identify and provide: 

a. Full identification of the system and software (i.e., numbers, titles, abbreviations, version numbers, and release numbers)

b. Executable software (i.e., batch files, command files, data files, or other software needed to install the software on its target computer)

c. Software life cycle data that defines the software product

d. Archive and release data

e. Instructions for building the executable software including, for example, the instructions and data for compiling and linking and the procedures used for software recovery, software regeneration, testing, or modification

f. Data integrity checks for the executable, object code, and source code

g. Software product files (any files needed to install, build, operate, and maintain the software)

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Changes shall be identified and complete re-issue of the document is required. 

DATA REQUIREMENTS DESCRIPTION (DRD)
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6.
TITLE:  Software Metrics Reports
7.
DESCRIPTION/USE:  The reports 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 NASA Contracting Officer

9.
INITIAL SUBMISSION:  Per Data Requirements Matrix

10.
SUBMISSION FREQUENCY:  Per Data Requirements Matrix

11.
REMARKS:  The following documents may be used for reference:

· IEEE/EIA 12207.0-1996, Industry Implementation of International Standard ISO/IEC 12207: 1995, Standard for Information Technology - Software Life Cycle Processes

· IEEE/EIA 12207.1-1997, Industry Implementation of International Standard ISO/IEC 12207; 1995, Standard for Information Technology - Software Life Cycle Processes - Life Cycle Data

12.
INTERRELATIONSHIP:  SOW Paragraph: 6.4 

Related DRD: CSSS-M-003

13.
DATA PREPARATION INFORMATION: 

13.1
SCOPE:  The Software Metrics Report provides data for the assessment of software cost, technical, and schedule progress.
13.2
APPLICABLE DOCUMENTS:  None
13.3
CONTENTS:  In accordance with NPR 7150.2, NASA Software Engineering Requirements, the Software Metrics Report shall contain, as a minimum, the following information tracked on a CSCI basis:

a. Software resources (planned vs. actual)

b. Software development schedule tasks (e.g., milestones) (planned vs. actual)

c. Requirements stability – number of software requirements, number of requirements changes, and number of TBDs

d. Software size in agreed upon measurement units (e.g. source lines of code (SLOC)) (planned vs. actual)

e. Computer resource use in percentage of capacity (e.g., memory, processor, I/O throughput) with agreed upon thresholds

f. Number of test cases successfully developed, dry run, and used for formal test (planned vs. actual)

g. Number of Computer Software Units (CSUs) in design phase, in coding phase, coded and under configuration management, completed unit test, and integrated into Computer Software Configuration Item (CSCI)

h. Number of requirements included in a completed build/release (planned vs. actual)

i. Number of software problem reports and review item discrepancies (open, closed, and withdrawn)

j. Number of Peer Reviews/Software Inspections (planned vs. actual)

k. Number and classification of findings found during Peer Reviews/Software Inspections

l. Number of Software Audits (planned vs. actual) 


To the extent information regarding (a) through (l) above is not provided, the Contractor shall provide documented justification in the Software Metrics Report.  Other information may be provided at the Contractor’s discretion to assist in evaluating the cost, technical, and schedule performance (e.g., innovative processes and cost reduction initiatives).

13.4
FORMAT:  Native format and compatible with standard JSC office software loads.

13.5
MAINTENANCE:  Changes shall be identified and complete re-issue of the document is required.
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