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1.0 INTRODUCTION
1.1
Scope:  This document is the Data Requirements List (DRL) for the Crew Exploration Vehicle (CEV) 3D Quartz Phenolic Compression Pad contract, and establishes the requirements for all data to be developed and delivered under this procurement.  The Contractor shall prepare and deliver data in accordance with the Data Requirements (DRs) contained herein.  In cases where data requirements are covered by Federal Acquisition Regulation (FAR) or NASA FAR Supplement (NFS), the regulation will take precedence over the DRL, per FAR 52.215-8.
1.2
Data Requirements List (DRL):  The DRL provides a listing, by data category, of the data required throughout the performance of this contract as delineated in the 3D Quartz Phenolic Compression Pad Statement of Work (Attachment J.1-(a)(1)).

1.2.1
The following definitions apply for submission activities:

Initial - First submission of a data item, delivered as a preliminary, draft or baseline document.  A baseline document shall be maintained and revised as required throughout the life of the contract.

Update - Subsequent submission of an updated version of a data item, or revision to a baseline document.

Final - Final submission of a data item, when required, that fulfills the delivery requirement for the data item.

1.3
Data Requirements (DRs)
1.3.1
Each data deliverable listed on the DRL is given complete description by a DR.  The DR prescribes content, format, maintenance instructions, and submittal requirements for the data to be delivered.

1.3.2
For the purpose of classification and control, DRs are grouped into the following broad functional data categories:


Symbol
Data Category

B
Business


M
Management


S
Safety and Mission Assurance


T
Technical

1.3.2.1
The symbols representing these data categories form part of the prefix of the DR identification number.  The numerical characters reflect the DR number.

1.3.3
Data Types for Contractual Efforts:  The types of data and their contractually applicable requirements for approval and delivery are:

Type
Description
1

Approval:  All issues, including interim changes, require written approval from NASA before formal release for use or implementation.

2

Review:  NASA reserves a time-limited right to disapprove in writing any issues including interim changes to those issues.  Data shall be submitted to NASA for review not less than 30 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

Information:  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

Maintained:  These data are produced or used during performance of the contract and are retained by the Contractor.  They shall be delivered when NASA requests, 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.

2.0 GENERAL REQUIREMENTS

2.1
Applicable/Reference Documents:  Applicable documents listed in a DR are applicable only to the preparation of deliverable documentation described by that DR.

References in the DR to documents other than applicable documents in the DR may be utilized as guidelines and are indicated as such in the remarks section of the DR.  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 this contract.  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, revision, etc., and a copy of the referenced data is supplied with the response document at time of delivery to NASA.

2.3
Data Distribution, Format and Transmittal
2.3.1
Distribution:  Unless otherwise specified in an individual DR, all data shall be delivered in electronic format to the TPS ADP ICE Windchill system.  The Contractor will be granted accounts in order to complete these deliveries.  The CO and COTR shall be notified by e-mail at the time data is delivered to the Windchill system.  Items identified for delivery with the proposal shall be included in the RFQ.

2.3.2
Format
2.3.2.1
Electronic Format:  Electronic submission of data deliverables is required.  Electronic deliverables shall be printable where possible. 

Data submittals in MS Word, MS Project, Excel or PowerPoint shall consist of a single, searchable Adobe Acrobat PDF file in addition to the native Word, Excel, Project or PowerPoint electronic file(s).

Where a single native format file is not possible, multiple files may be integrated into a single ZIP file for submission.  The organization of the contents of the integrated ZIP file must be made readily apparent to the reader, and each file within the integrated product shall be clearly identifiable and traceable within the organization of the integrated product.

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

2.3.2.2
Hardcopy Format:  No hardcopies required for this contract.  

2.3.3
Transmittal
2.3.3.1
Data shall be transmitted to NASA via the Integrated Collaborative Environment (ICE).  A vendor unique web site has been established to collect and archive electronic format data submitted by the Contractor.  Instructions for access to the web site will be provided by the Contracting Officer, COTR, or 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 Requirement (DR) number.

3.
DR data type (specified in the DR).

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 for NASA approval, if required.

b.
Printable electronic files or hardcopy data.
2.3.4
Use of the ICE Repository:  Details on using the ICE repository will be provided by NASA at contract award.

2.4
Printing:  None required for this contract.

2.5
Contractor’s Internal Documents:  The Contractor’s internal documents shall be used to meet the data requirements of this DRL unless a specific format is required by the applicable DR.  Electronic formats used for 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 DRL 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 section of each document, identify the applicable DR number(s) required for document preparation.  Successive issues or revisions of documents shall be identified in the same manner as the basic issue and shall have appropriate change identification.  Drawings and ECP's are excluded from the marking provisions of this paragraph.  All Type 1 documentation, excluding configuration management requirements, will be marked “PRELIMINARY PENDING NASA APPROVAL,” and once approved shall be reissued with “APPROVED BY NASA” and the date and approval authority annotated on the cover.

2.7
Reference to Other Documents and Data Deliverables in Data Submittals:  All referenced documents shall be made readily available to NASA 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 DRL in those cases where the data required by one DR may have been delivered by the Contractor in response to another DR.  The reference to previously-submitted data shall include the applicable DR number, data submittal version date, and location within the referenced document.

2.8
Maintenance of Type 1 Document Submittals
2.8.1
Revisions of Type 1 documentation may be accomplished either by individual page revision or by a complete reissue of the document identified in accordance with requirements of 2.7 above. 
2.8.2
Individual page revisions shall be made as deemed necessary by the Contractor or as directed by the Contracting Officer.

2.8.3
A Type 1 document shall be completely reissued when, in the opinion of the Contractor and/or NASA, the document has been revised to the extent that it is unusable in its present state, or when directed by the Contracting Officer.  When complete reissues are made, the entire contents of the document shall be brought up to date and shall incorporate revised pages.  All revisions shall be recorded.  A revision log shall identify complete reissues except for periodic reports and documents which are complete within themselves as final.

2.8.4
Changes of a minor nature to correct obvious typing errors, misspelled words, etc., shall only be made when a technical change is made, unless the accuracy of the document is affected.

2.8.5
All revised pages shall be identified by a revision symbol and a new date.  Each document shall contain a log of revised pages that will identify the revision status of each page with the revision symbol.  This list shall follow the table of contents in each document.  The line or lines revised on a given page shall be designated by the use of vertical line in the margin of the page, and the change authority shall be indicated adjacent to the change.

2.8.6
Contractor Type 1 documents shall not be submitted containing pen and ink markups which correct, add to, or change the text, unless schedule problems exist and prior approval is obtained in writing from the Contracting Officer.  Such markups, however, shall not exceed 20 percent of the page content and shall be acceptable provided that the reproduced copies are legible.  In addition, hand-drawn schematics, block diagrams, data curves, and similar charts may be used in original reports in lieu of formally prepared art work, as long as legibility of copies is not impaired.  Acceptability will be determined by the Contracting Officer.

DATA DELIVERABLES 

LIST

Data Deliverables for Compression Pad Development 

	DR No.
	Title
	Type
	Initial Delivery 
	Submission Frequency and Final Delivery 
	Reference

	TPS-T-001
	Material Property Database
	3
	RFQ response
	At contract award
	SOW 3.2.1.4a

	TPS-T-002
	NDI/NDE Inspection and Acceptance Test Report
	3
	N/A
	Due at item delivery
	SOW 3.3.3


	DR No.
	Title
	Type
	Initial Delivery 
	Submission Frequency and Final Delivery 
	Reference

	TPS-S-001
	SRM&QA Program Plan
	1
	60 days after contract award
	Update as required
	SOW 3.3.1a


	TPS-S-002
	Mishap Reports
	2
	Within 48 hours after occurrence
	As required
	SOW 3.3.2.2a

	TPS-S-003
	Nonconformance Reports
	1
	4 days after occurrence 
	As required
	SOW 3.3.4b

	TPS-S-004
	Hardware Shipping Documentation
	3
	Concurrent with hardware ship date
	As required
	SOW 3.3.5a-e




DATA REQUIREMENT

SHEETS

DATA REQUIREMENT

1.
DR NO.:
TPS-T-001
2.
DATA TYPE:
3

3.
TITLE:
TPS Material Property Database
4.
DISTRIBUTION:  Per DRL, Section 2.3.1 plus one copy on DVD to COTR
5.
DATA PREPARATION INFORMATION: 

5.1
SCOPE
This comprehensive TPS Material Property Database covers all material property data for all the final material components of the compression pad, where the heat compression pad components are defined as: TPS acreage materials; bonding agents; gap, seam or joint materials; encapsulation materials.  Furthermore, the material properties database shall provide all constituent materials (i.e. ingredients or material formulation) for each compression pad material component. The ingredients list identifies each material constituent by unique name, its source (i.e. vendor or provider if unique) and its percentage composition of each heat shield component.
5.2
APPLICABLE DOCUMENTS
None

5.3
CONTENT
The CP Material Properties Database shall be developed from data generated through the execution of previous material properties testing.  
The material properties portion of the database shall encompass the physical, thermal, mechanical and optical properties required to support the preliminary compression pad design.  Properties, characteristics, and parameters required to support the development of the thermal/ablation response models shall also be included. A sample database table is shown below (it should be noted that additional information may be needed for some properties, such as the property as a function of temperature, pressure or orientation).  The units reported in the database shall be those native to the measurement technique performed 
	Material Properties 
	Nominal Value 
	Uncertainty 
	Basis/Source 

	Physical and Chemical Properties of Virgin CP Materials*

	Material Density 
	
	
	

	Heat of Formation
	
	
	

	Heat of Combustion 
	
	
	

	Porosity, %
	
	
	

	Permeability
	
	
	

	Elemental Analysis
	
	
	

	Thermal Gravimetric Analysis (inert gas) 
	
	
	

	Thermal Properties of Virgin CP Materials*

	Specific Heat
	
	
	

	Thermal Conductivity
	
	
	

	Coefficient of Thermal Expansion
	
	
	


	Optical Properties of Virgin CP Materials*

	Total Hemispherical Emissivity 
	
	
	

	Spectral Reflectivity (0.25 – 15 mm)
	
	
	

	Mechanical Properties of Virgin CP Materials*

	Tensile Elastic Modulus 
	
	
	

	Compressive Elastic Modulus 
	
	
	

	Shear Modulus 
	
	
	

	Ultimate Tensile Strength 
	
	
	

	Ultimate Compressive Strength 
	
	
	

	Ultimate Shear Strength 
	
	
	

	Speed of Sound in Material
	
	
	

	Properties of CP Material Char

	Density
	
	
	

	Heat of Formation 
	
	
	

	Heat of Combustion 
	
	
	

	Elemental Analysis
	
	
	

	Porosity, %
	
	
	

	Specific Heat
	
	
	

	Thermal Conductivity
	
	
	

	Spectral Reflectivity (0.25 – 15mm)
	
	
	

	Coefficient of Thermal Expansion
	
	
	

	Total Hemispherical Emissivity
	
	
	

	Ablation

	Steady-state recession rate data (cm/s) reported with specification of heat flux (W/cm2), Enthalpy (MJ/kg) and pressure (kPa) for each test; include surface temperature (K) if recorded
	
	
	

	Steady-state char layer thickness growth rate data (cm/s) reported with specification of heat flux (W/cm2), Enthalpy (MJ/kg) and pressure (kPa) for each test; include surface temperature (K) if recorded 
	
	
	


5.4
FORMAT
Initial delivery in electronic format per DRL Section 2.3.2.1.  Updates via direct insertion into secure web-based database.

5.5 REMARKS

None

DATA REQUIREMENT

1.
DR NO.:
TPS-T-002
2.
DATA TYPE:
3
3.
TITLE:
NDI/NDE Inspection and Acceptance Test Report
4.
DISTRIBUTION:  Per DRL, Section 2.3.1
5.
DATA PREPARATION INFORMATION: 

5.1
SCOPE
The NDI/NDE Inspection and Acceptance Test Report shall describe the results and test procedures of all NDI/NDE performed on arc jet coupons, thermocouple plugs, billets, and full scale compression pads.  Requirements and guidelines for NDI/NDE and acceptance testing are provided in the SOW and HRL.  

5.2
APPLICABLE DOCUMENTS

NONE

5.3
CONTENT
The test procedures used to perform the NDE/NDI and acceptance testing shall be provided in this DR.  Results from each test or procedure shall be included in this DR.  The contents of the NDI/NDE Inspection and Acceptance Test Report include, but are not limited to the following: 
For NDI/NDE testing, describe in detail test procedures for, or include reference documents for

1. X-ray
2. CT-Scan

3. Alcohol wipe

Provide a summary of the results from the above NDI/NDE.  If analog x-ray is used, the films or high resolution scans of the films shall be included in this DR.  If digital x-ray is used, the raw data files and jpeg image files shall be included in this DR.  For CT-scan, the raw data file and jpeg images are to be included in this DR.
For acceptance testing, describe in detail test procedures for, or include reference documents for

1. Density, or specific gravity

2. Residual volatiles

3. Axial tensile strength and modulus
4. Across-ply compression strength and modulus

5. Ply angle measurement

Include a description of where the material sample came from, provide dimensions of the specimens.  Provide a summary of the acceptance test results and list specific values from each test. 

5.4
FORMAT
Electronic format per DRL Section 2.3.2.1.
5.5 REMARKS
None.

DATA REQUIREMENT

1.
DR NO.:
TPS-S-001

2.
DATA TYPE:
1

3.
TITLE:
Safety, Reliability, Maintainability and Quality Assurance (SRM&QA) Program Plan
4.
DISTRIBUTION: Per DRL, Section 2.3.1
5.
DATA PREPARATION INFORMATION: 

5.1
SCOPE:

The SRM&QA Program Plan documents the contractor’s approach towards meeting the SRM&QA requirements of the contract as specified in the SOW.  The SRM&QA Program Plan shall provide detailed information on the SRM&QA program and processes used to ensure that the deliverables are in compliance with the technical requirements.
5.2
APPLICABLE DOCUMENTS:

AS 9100B
Quality Management Systems, Aerospace Requirements

ISO 90003
Software Engineering - Guidelines for the Application of ISO 9001:2000 to Computer Software

MIL-STD-882
Standard Practice for System Safety

5.3
CONTENTS:

The SRM&QA Program Plan shall address, but not be limited to, the following:

a)
Description of Contractor’s overall SRM&QA program, including QMS process and approach to system safety in accordance with MIL-STD-882.

b)
Identification of governing SRM&QA requirements or policies.

c)
How the SRM&QA effort is integrated into the planned design, production, integration and test activities.

d)
TPS design and development processes.

e)
Manufacturing and testing/inspection processes to ensure repeatability.

f)
The following specific items:

· Applicable standards.

· The documented plans and procedures that will be applied.

· Type and timing of technical reviews.

· Process flow charts showing where monitoring, control or verification points will occur, and the monitoring, control or verification practices to be employed at each point.

· Personnel, process or NDE equipment to be certified, including data required and acceptance criteria.

· Identification of work to be sub-contracted, and Contractor’s plan for qualification of sub-contractors.

· Raw material control and lot traceability.

5.4
FORMAT:

Electronic format (Microsoft® Word) per DRL Section 2.3.2.1.

5.5
REMARKS
None

DATA REQUIREMENT

1.
DR NO.:
TPS-S-002

2.
DATA TYPE:
2

3.
TITLE:
Mishap Reports
4.
DISTRIBUTION: Per DRL, Section 2.3.1
5.
DATA PREPARATION INFORMATION: 

5.1
SCOPE
Mishaps shall be reported for all incidences causing death, permanent total disability, permanent partial disability, or where there are five or more people requiring treatment or hospitalization; damage to property exceeding $25,000; any mishap which could impact project schedules.
5.2
APPLICABLE DOCUMENTS
NPR 8621.1A
NASA Procedural Requirements for Mishap Reporting, Investigating, and Recordkeeping

NASA Form 1627
NASA Mishap Report

5.3
CONTENT

Mishap Reports shall be prepared in accordance with NPR 8621.1A on NASA Form 1627.

5.4
FORMAT
Electronic format per DRL Section 2.3.2.1 using NASA Form 1627.

5.5
REMARKS
None

DATA REQUIREMENT

1.
DR NO.:
TPS-S-003

2.
DATA TYPE:
1

3.
TITLE:
Nonconformance Reports
4.
DISTRIBUTION: Per DRL, Section 2.3.1
5.
DATA PREPARATION INFORMATION: 

5.1
SCOPE
Non-conformance reporting shall commence with initial receipt of materials or articles for the procurement and continue through all subsequent phases of the program.  The Reports assure that all non-conformances are documented in a consistent manner, to assure that all necessary data elements are included in the non-conformance documentation, and to assure appropriate dispositions are recorded.
5.2
APPLICABLE DOCUMENTS
None

5.3
CONTENT
The procedures used for reporting, analyzing, corrective action, recurrence control, verification, and feedback of non-conformance information shall include, but not be limited to, the following data elements:

a)
A unique and traceable number.

b)
The nomenclature and identification of the non-conforming article or material.

c)
A description of the required characteristic or design criteria and a specific definition of the non-conformance.

d)
The initiator of the document.

e)
Nomenclature and part number of next assembly.

f)
Date that the non-conformance was discovered.

g)
Type of activity being conducted; e.g., fabrication, assembly, qualification test, system test, pre-delivery or pre-installation test, etc.; reference must be made to applicable procedure numbers.

h)
Disposition (corrective action) required to make the non-conforming article or material acceptable for use.

i)
Signatures of personnel authorized to provide the disposition.

j)
Verification by inspection that the corrective action prescribed in the disposition was acceptably completed.

k)
For material review board dispositions, verification by the government quality representative that corrective action was satisfactorily completed.

l)
Root cause or reason for the non-conformance, including function or activity responsible for causing the non-conformance.

m)
Recurrence control actions taken.

n)
Cross-reference to the failure/problem report where required.

o)
Final closure indication after all remedial and recurrence control actions are complete.

5.4
FORMAT
Electronic format (Microsoft® Word) per DRL Section 2.3.2.1.
5.5
REMARKS
None

DATA REQUIREMENT

1.
DR NO.:
TPS-S-004

2.
DATA TYPE:
3

3.
TITLE:
Hardware Shipping Documentation
4.
DISTRIBUTION: Per DRL, Section 2.3.1
5.
DATA PREPARATION INFORMATION: 

5.1
SCOPE
Data that accompanies hardware elements shipped to the Government from the Contractor.
5.2
APPLICABLE DOCUMENTS
None

5.3
CONTENT
Hardware shipping documentation shall include, but not be limited to, the following data elements:

a) Hardware test and inspection reports

b) Material Safety Data Sheets

c) Repair logs

d) Work history logs

e) Process travelers and/or manufacturing procedures

f) Certificate of conformance

g) Special handling or storage requirements (to be provided 45 days in advance of the shipment)

5.4
FORMAT
Electronic format (Microsoft® Word) per DRL Section 2.3.2.1.
5.5
REMARKS
None


