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

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

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

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

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


CATEGORY SYMBOL
DESCRIPTION

CD
Contractual Data


CM
Configuration Management


DE
Design and Development Engineering


MA
Management


MP
Materials and Processes


RM
Reliability and Maintainability


SA
Safety


SE
Systems Engineering


VR
Verification

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

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

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

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

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

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


TYPE
DESCRIPTION

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


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


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


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


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

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

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

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

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

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

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

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

2.3.3
Transmittal
2.3.3.1
Data shall be transmitted to NASA by email, CD or DVD, hardcopy, or other mechanism agreed to by the Contracting Officer, COTR, and Project representatives who are responsible to receive, index, and store the data deliverables.

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

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

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

1.
Contract number.

2.
Data Requirements Description (DRD) number.

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

4.
Submission date or milestone being satisfied.

5.
Document number and revision.

6.
Document title.

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

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

9.
Requested response date.

b.
Printable electronic files or hardcopy data.

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

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


a.
Method of reproduction – offset/xerography.


b.
Finished size – 8 1/2” X 11”.


c.
Paper – 20-pound opaque bond.


d.
Cover – Litho cover stock.


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


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


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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Data Requirements List


DRD
DATA TYPE
TITLE
OPR
CD – Contractual Data


1034CD-001
2
Information Technology Security Plan
AD34


1034CD-002
3
Technology Reports 
CD30

CM - Configuration Management


1034CM-001
1
Configuration Management Plan
ED43


1034CM-002
1
Specifications
ED43


1034CM-003
3
Engineering Drawings and Associated Lists
ED43


1034CM-004
3
Specification and Drawing Trees
ED43

DE - Design and Development Engineering


1034DE-001
2
Fracture Control Plan
ED22


1034DE-002
2
Structural Assessment Plan
ED22


1034DE-003
3
Engine Thermal Data and Analysis
ED25


1034DE-004
3
Structural Dynamics Analyses, Loads, and Models
ED21




Documentation


1034DE-005
3
Structural Strength and Fatigue Analysis Reports
ED22


1034DE-006
3
Engine System Analysis and Models
MP21

MA – Management


1034MA-001
1
Project Management Plan
VS10


1034MA-002
1/3
Major Review Documentation
ED43


1034MA-003
2
Risk Management Plan, Analysis, and Tracking Reports
QS40


1034MA-004
2
Work Breakdown Structure (WBS) and WBS
RS40/VS10




Dictionary 



1034MA-005
3
Monthly Status Report
RS40


1034MA-006
3
Final Report
RS40

SSME Channel-Wall Nozzle Prototype Preliminary Design

Data Requirements List


DRD
DATA TYPE
TITLE
OPR
MP – Materials and Processes


1034MP-001
1
Manufacturing and Assembly Plan
ED30


1034MP-002
1
Materials and Processes Selection, Implementation, and
ED30




Control Plan


1034MP-003
1
Nondestructive Test (NDT) Plan
ED30

RM – Reliability and Maintainability


1034RM-001
1
Reliability and Maintainability Program Plan
QS40


1034RM-002
2/1
Failure Modes and Effects Analysis (FMEA) and Critical
QS40




Items List (CIL)



1034RM-003
2
Component Maintainability Prediction and Analysis
MP21




Report 

SA – Safety


1034SA-001
1
Off-Site Contractor Industrial Safety and Health Plan
AD60/QS50


1034SA-002
3
Mishap and Safety Statistics Reports
QS50

SE – Systems Engineering


1034SE-001
1
Interface Control Documents
VS10


1034SE-002
1
Systems Engineering Management Plan
VS10


1034SE-003
2
Mass Properties Control Plan
ED42


1034SE-004
3
Mass Properties Report
ED42


1034SE-005
3
Requirement Flowdown Matrix
VS01

VR – Verification


1034VR-001
1
Verification/Validation Requirements
VS10




Information/Document


1034VR-002
2
Verification/Validation Planning Information/Document
VS10


1034VR-003
2
Verification/Validation Success Criteria
VS10




Information/Document

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft 
2.
DRD NO.:  1034CD-001
 3.
DATA TYPE:  2
4.
DATE REVISED:  



5.
PAGE:  1/1

6.
TITLE: Information Technology Security Plan 

 7.
DESCRIPTION/USE:  To document information technology security risk management and safeguards for protection of unclassified NASA electronic information and data processed by Federal general support computer systems and major software applications.

 8.
OPR:  AD34
9.  DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  45 days after contract award

12.
SUBMISSION FREQUENCY:  Revise as required 

13.
REMARKS:  The information technology security plan must be consistent with and further detail the approach contained in the offeror’s proposal or sealed bid that resulted in the award of this contract and in compliance with the requirements stated in NFS 1852.204-76.

14.
INTERRELATIONSHIP: SOW paragraph 1.2.3

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  Information Technology Security Plan shall document the safeguards necessary to ensure sufficient availability, integrity, and confidentiality of that information accessed or managed within the systems and/or applications, based on the contractor’s assessment of risks. 

15.2
APPLICABLE DOCUMENTS:

NPR 2810.1
Security of Information Technology

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

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

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft
2.
DRD NO.:  1034CD-002
 3.
DATA TYPE:  3
4.
DATE REVISED:  



5.
PAGE:  1/3

 6.
TITLE: Technology Reports 

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

 8.
OPR:  CD30
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  


Technology Reporting Plan:  Upon Contracting Officer’s request.


Disclosure of Invention and New Technology (NASA Form 1679):  Within 2 months of identification of reportable item.


Interim NASA-MSFC Technology Report (NASA Form c3041 or c3042):  12 months from the date of the contract. 

12.
SUBMISSION FREQUENCY:


Technology Reporting Plan: Upon Contracting Officer’s request.

Disclosure of Invention and New Technology (NASA Form 1679):  For each reportable item.


Interim NASA-MSFC Technology Report (NASA Form c3041 or c3042):  Every 12 months.  


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

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

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.1

15.
DATA PREPARATION INFORMATION:

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

15.2
APPLICABLE DOCUMENTS

NFS 1852.227-70
New Technology Clause

DRD Continuation Sheet

TITLE: Technology Reports
DRD NO.:  1034CD-002
DATA TYPE:  3
PAGE:  2/3

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


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



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



1.
Descriptive title. 



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



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



4.
Address (place of performance). 



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



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



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



8.
Contractor/grantee New Technology Representative.



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




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




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




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




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



10.
Additional documentation.



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



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



13.
Patent status.



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



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



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




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




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

DRD Continuation Sheet

TITLE: Technology Reports
DRD NO.:  1034CD-002
DATA TYPE:  3
PAGE:  3/3

15.
DATA PREPARATION INFORMATION (CONTINUED):



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




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




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




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



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


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


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


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

15.4
FORMAT:  


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


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

15.5
MAINTENANCE:  None required.
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 6.
TITLE:  Configuration Management Plan

 7.
DESCRIPTION/USE:  To describe the contractor's method for accomplishing the configuration management requirements of the contract.

 8.
OPR:  ED43
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  60 days after Authority to Proceed (ATP)

12.
SUBMISSION FREQUENCY:  Revise as required

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.5

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Configuration Management Plan (CMP) provides the contractor's proposed management approach for implementation of configuration management.

15.2
APPLICABLE DOCUMENTS: 


MSFC-STD-3394

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

15.4
FORMAT:  Contractor format is acceptable with MSFC approval.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.  Update as required to maintain current with program changes.
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 6.
TITLE:  Specifications

 7.
DESCRIPTION/USE:  To specify the performance and design requirements for the system, subsystem, components, and required support equipment.

 8.
OPR:  ED43
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Preliminary one week prior to Systems Requirements Review (SRR) 

12.
SUBMISSION FREQUENCY: Final two weeks prior to Preliminary Design Review (PDR) 

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.5

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  Specifications provide the performance, design detail, and verification requirements for the system and support equipment.

15.2
APPLICABLE DOCUMENTS

MIL-STD-961
Department of Defense Standard Practices for, Defense Specifications

15.3
CONTENTS:  The specifications shall be prepared in accordance with MIL-STD-961, Appendix A.

15.4
FORMAT:  The format shall be in accordance with the instructions in MIL-STD-961, Appendix A.

15.5
MAINTENANCE:  Changes shall be incorporated by complete reissue.  
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 6.
TITLE:  Engineering Drawings and Associated Lists

 7.
DESCRIPTION/USE:  To provide engineering data to define the design to the extent required to support manufacturing, test, and logistics support of the vehicle and payload systems and required spare and repair parts.  Engineering drawings shall also be provided that depict detailed configuration definition of the electrical, pneumatic, fluid equipment and system interfaces for required ground support equipment.

 8.
OPR:  ED43
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.1

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  Engineering drawings disclose (directly or by reference), by means of graphics or textual presentation, or combinations of both, the physical and functional requirements of an item.

15.2
APPLICABLE DOCUMENTS

MIL-DTL-31000
General Specification for Technical Data Package


ASME Y14.100-2000
Engineering Drawing Practices


MIL-STD-961
Department of Defense Standard Practices, Defense Specifications

15.3
CONTENTS:  Requirements: 


a.
Part I - Product drawings and associated lists shall meet the requirements of MIL-DTL-31000 as tailored within this document and shall conform to the requirements of ASME Y14.100-2000.  Product drawings and associated lists shall provide the design disclosure information necessary to define the details necessary for the manufacture, test, inspection, and logistic support of the system.  The drawings 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 (in accordance with ASME Y14.100-2000):




(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.
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15.
DATA PREPARATION INFORMATION (CONTINUED):



(d)
Critical manufacturing processes and assembly sequences.




(e)
Tolerance input and output characteristics.




(f)
Diagrams.




(g)
Mechanical and electrical connections.




(h)
Physical characteristics, including form and finish.




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




(j)
Inspection, test, and evaluation criteria.




(k)
Equipment calibration requirements.




(l)
Quality assurance requirements.




(m) 
Hardware marking requirements.




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



5.
Item definition - All parameters required to define each unit, assembly, subassembly, part, or material shall be presented on the applicable drawing.  This includes data such as the following:




(a)
All necessary mechanical dimensions and electrical parameters to fully define fabrication, acceptance, interface, or installation of the item depicted (i.e., weight, pressure, viscosity).




(b)
All other necessary physical parameters to fully define fabrication, acceptance, interface, or installation of the item depicted (i.e., weight, pressure, viscosity).




(c)
All necessary environmental conditions which units, assemblies, subassemblies, parts, and materials must meet to perform effectively in the configuration item, such that the configuration item will meet its specification requirements.



6.
Limited rights-in-data items - Product 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 Y14.100-2000 or a specification prepared in accordance with the requirements of MIL-STD-961, Appendix A.


b.
Part II - Cable interconnect diagrams (CID's), electrical system schematics, and wiring lists.  Cable interconnect diagrams, electrical system schematics, wiring lists, and fluid system schematics shall be prepared in accordance with ASME Y14.100-2000.  Part I drawings shall be utilized to the maximum extent possible in providing these drawings.  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 title and reference designation number.  The connector short sign and cable electromagnetic effects classification by bundle 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, attendant interlocking, and content of circuits.



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



4.
Overall Grounding Schematic - The grounding schematic shall show the details of all grounds and power returns from source to loads.  All connections shall be shown including black box details.  It shall also show details of all Electrical Ground Support Equipment interconnections to facility and safety grounds.
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DATA PREPARATION INFORMATION (CONTINUED):


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

15.4
FORMAT:  Format of product drawings shall be in accordance with ASME Y14.100-2000.  Contractor's CAGE number and document numbers will be utilized.

15.5
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.  
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 6.
TITLE:  Specification and Drawing Trees

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

 8.
OPR:  ED43
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Specification trees - Two weeks prior to Preliminary Design Review (PDR).  Draft Drawing trees - Two weeks prior to Preliminary Design Review (PDR)  

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.1

15.
DATA PREPARATION INFORMATION:

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

15.2
APPLICABLE DOCUMENTS:  None

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

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE: Changes shall be incorporated by complete reissue or change page if hard copy is necessary.
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 6.
TITLE:  Fracture Control Plan

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

 8.
OPR:  ED22
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  One week prior to System Design Review (SDR) 

12.
SUBMISSION FREQUENCY:  Two weeks prior to Preliminary Design Review (PDR), update as required

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.3

15.
DATA PREPARATION INFORMATION:

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

15.2
APPLICABLE DOCUMENTS

MSFC-HDBK-1453
Fracture Control Program Requirements


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

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

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Structural Assessment Plan

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

 8.
OPR:  ED22
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  One week prior to System Design Review (SDR) 

12.
SUBMISSION FREQUENCY:  Two weeks prior to Preliminary Design Review (PDR), update as required

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.3

15.
DATA PREPARATION INFORMATION:

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

15.2
APPLICABLE DOCUMENTS

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

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

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Engine Thermal Data and Analysis

 7.
DESCRIPTION/USE:  To be used in future thermal analysis and to communicate the thermal analysis that was used during design.  

 8.
OPR:  ED25
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Thermal properties and environments will be submitted as soon as the data are available.  Thermal models and geometry models will be submitted two weeks prior to Preliminary Design Review (PDR).

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.3

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Engine Thermal Data and analysis provides information necessary to understand the thermal analysis that was performed during design and development.

15.2
APPLICABLE DOCUMENTS:  To be determined by the project

15.3
CONTENTS:  The Engine Thermal Data and Analysis shall contain the following:


a.
Trade Studies and Design Analysis which shall include:



1.
Sensitivities to material properties.



2.
Coolant flowrates.



3.
Pressures.



4.
Temperatures.



5.
Hardware dimensional changes.



6.
Environmental variations.



7.
Thermal design margins for major components and engine interfaces.



8.
All thermal trade studies contained in the Thermal Design Data Book.


b.
Clearance Studies for Turbomachinery which shall include:



1.
Thermal analysis for all dimensionally critical parts for all phases of operation.



2.
Temperature predictions for assembly when temperature or condensation concerns are present.


c.
Special Studies for Engine Anomalies which shall include:



1.
Failure scenarios.



2.
Possible design changes.



3.
Report on the thermal aspects of the anomalies which shall include:




(a)
References to other databases that were used.




(b)
Delivery of any models that were used.




(c)
A description of the anomaly.
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15.
DATA PREPARATION INFORMATION (CONTINUED):  



(d)
Failure scenarios that were studied.




(e)
Assumptions that were used.




(f)
Results of the studies.


d.
Thermal Properties Database which shall include for all material in the engine:



1.
Thermal conductivity, specific heat, and density.



2.
Fluid properties that are used.



NOTE:
Thermophysical properties, density, thermal conductivity, specific heat, and viscosity shall be included for the temperature, pressure, and mixture ratio range that is expected in the engine.  Programs used to calculate any fluid properties shall be referenced and provided to the Government.


e.
Thermal Environments Database which shall include:



1.
Temperatures, pressures, flowrates, and expected heat fluxes that are used as boundary conditions for the thermal design.



2.
Transient behavior of the flow environments and heat fluxes.



3.
Environments for all engine components.


f.
Geometric Math Model Database.



NOTE:
The geometric math models that are used for thermal design and analysis shall be entered in a database as an aid to independent thermal analysis in the future.  Geometry files entered into the database should have significant geometry information required to build a thermal model of the component.

15.4
FORMAT:  The format shall be determined by the project.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.
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 6.
TITLE:  Structural Dynamics Analyses, Loads, and Models Documentation

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

 8.
OPR:  ED21
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.3

15.
DATA PREPARATION INFORMATION:  

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

15.2
APPLICABLE DOCUMENTS:  None

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


Structural Dynamic Analyses Reports - These reports shall describe the structural dynamic response and loads analyses conducted on the flight article, its systems, subsystems, and components to calculate stresses and/or to identify operational limits and restrictions.  Assumptions, boundary conditions, applied environments for response analyses, rationale, appropriate results, Campbell or resonance diagrams for normal modes, characterized modal parameters for response analyses, plots of modes, and proper reference of models shall be provided.


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


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


Models - The structural math models used for loads and dynamics response analyses shall be documented.  Verification of models shall be included in the documentation.  Model description shall indicate pertinent modeling parameters, model display, material properties used, and type of model.


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

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.
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 6.
TITLE:  Structural Strength and Fatigue Analysis Reports

 7.
DESCRIPTION/USE:  To provide component strength and fatigue analysis and a structural analysis database used for development of the flight article.

 8.
OPR:  ED22
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.3

15.
DATA PREPARATION INFORMATION:

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

15.2
APPLICABLE DOCUMENTS

MSFC-HDBK-505
Structural Strength Program Requirements

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


The strength and fatigue analyses reports shall identify such items as geometric description of each component, drawing or part number, identification of all applied loads, type of material and applicable strength and fatigue allowables, environments and effects, proper identification of reference inputs into the analyses, and a summary of calculated margins of safety and life predictions.  An automated procedure shall be established to calculate margins for all structures and components.  When loads from a new load cycle are provided, they shall be used to automatically determine new margins of safety.  Effects of structural design changes shall be incorporated into this procedure so that margins of safety for the "as-built" configuration may be accurately calculated.
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15.
DATA PREPARATION INFORMATION (CONTINUED):  

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

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

15.5 MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.
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 6.
TITLE: Engine System Analyses and Models

 7.
DESCRIPTION/USE:  To provide predictions of engine system performance.

 8.
OPR: MP21
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION: Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY: Periodically as significant changes and updates occur; periodically as necessary to support technical interchange meetings requested by MSFC.

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.4

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Engine System Analyses and Models cover the performance of the engine system.

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: A list referencing all analyses and executable models shall be developed.  All referenced analyses and models shall be available on contractor’s database.  Analyses shall be made to predict the performance of the engine system from beginning of development life to termination of the engine life cycle.  Analysis will include consideration of engine system performance uncertainties, other propulsion operation and duty cycle, propulsion system thruster alignment uncertainties, and flight dispersions. Analytical processes shall be described and analysis inputs identified.  Nominal and contingency performance will be described.

15.4
FORMAT:  Contractor format is acceptable.

15.5 MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Project Management Plan

 7.
DESCRIPTION/USE:  To provide an overall description of the process and methods planned for accomplishing the Statement of Work.

 8.
OPR:  VS10
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  With proposal

12.
SUBMISSION FREQUENCY:  60 days after Authority to Proceed (ATP), update as required

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.1

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Project Management Plan provides the basic planning document which describes the contractor’s overall plan for performing the contracted scope of work.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Project Management Plan shall provide a description of the contractor’s management concepts, practices, approaches, plans, and schedules necessary for accomplishing (managing and controlling) the project tasks described in the Statement of Work.  In addition, the plan shall present those management systems to be utilized to define and delegate task assignments and shall define the organizational relationships of the contractor, subcontractors, and the Government.


Management Overview - A brief description of the project objectives, the system to be furnished, and the equipment (systems), and software that is to be provided.  Include a concise summary of the contractor's management organization responsible for performance of the contract, including interrelationships with the Work Breakdown Structure (WBS), within the company and with other contractors, and proposed relationships with the NASA project management.


Management Systems - This plan shall briefly describe how the various management systems are to be integrated and used for the overall project management and reporting of:


a.
Project management.


b.
Contract management.


c.
Financial management.


d.
Data requirements management.


e.
Schedules (planning and control).


f.
Performance management (cost/schedule/technical).


g.
Configuration management.


h.
Engineering management.


i.
Logistics management.


j.
Test/verification management.


k.
Subcontractor/vendor management.


l.
Procurement management.


m.
Government furnished property (GFP) management.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

n.
Systems engineering management.


o.
Safety, reliability, maintainability, quality assurance.


p.
Automated information management systems.


q.
Communications.


r.
Support equipment management.


s.
Spares philosophy and planning.


t.
Facilities utilization and management.


u.
Project reviews.


v.
Environmental impact management.


w.
Export Control Management.

NOTE:
It is not intended that this plan duplicate other plans called for in the Data Requirements List. This plan should summarize the overall project and reference or summarize other plans where appropriate and shall reference contractor internal procedures where applicable.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.
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 6.
TITLE:  Major Review Documentation

 7.
DESCRIPTION/USE:  Used for conduct of formal technical reviews to evaluate design and status, document baselines, and monitor disposition of action items and Review Item Discrepancies (RIDs).

 8.
OPR:  ED43
9. DM:  MP21

10.
DISTRIBUTION:  See Attachment 2

11.
INITIAL SUBMISSION:  See Attachment 2

12.
SUBMISSION FREQUENCY:  Per technical review

13.
REMARKS:

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.4

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  Major Review Documentation contains all of the required documentation necessary to support major technical reviews.

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  Documentation required for the following technical reviews shall be provided as described in Attachment 1.

Additional documentation to be provided are:


a.
Agenda - The agenda shall specify the time and place for the scheduled review, specific review items, supporting documentation, and key participants.  Submit approved copies at the review.  See Attachment 2.


b.
Presentation Charts - Presentation charts shall be submitted at the review.  They shall summarize the details contained in the data package and should identify compliance with the contract requirements.  See Attachment 2 for distribution and availability of data.


c.
Minutes - The minutes shall contain a description of the review with sufficient detail to enable the review to be made a matter of record.  The minutes shall include the presentation charts, a listing of RIDs, action items with actionee and suspense (closure) data.  See Attachment 2 for distribution and availability of data.


d.
RIDs - RIDs showing action items, actionees, suspense dates and closure status shall be submitted.  See Attachment 2 for distribution and availability of data.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  As required to correct errors and to maintain RID closure status.


ATTACHMENT 1
Page:  2/3
1.
System Requirements Review (SRR)


Specifications (1034CM-002)


Verification/Validation Requirements Information/Document (1034VR-001)


Verification/Validation Planning Information/Document (1034VR-002)

2.
System Design Review (SDR)

Fracture Control Plan (1034DE-001)


Structural Assessment Plan (1034DE-002)

3.
Preliminary Design Review (PDR)

Updated Specifications (1034CM-002)


Engineering Drawings and Associated Lists (1034CM-003)


Specification and Drawing Trees (1034CM-004)


Updated Fracture Control Plan (1034DE-001)


Updated Structural Assessment Plan (1034DE-002)


Engine Thermal Data and Analysis (1034DE-003)


Structural Dynamics Analyses, Loads, and Models Documentation (1034DE-004)


Structural Strength and Fatigue Analysis Reports (1034DE-005)


Engine System Analysis and Models (1034DE-006)


Risk Management Plan, Analysis, and Tracking Reports (1034MA-006)


Manufacturing and Assembly Plan (1034MP-001)


Materials and Process Selection, Implementation, and Control Plan (1034MP-002)


Nondestructive Test (NDT) Plan (1034MP-003)


Reliability and Maintainability Program Plan (1034RM-001)


Failure Modes and Effects Analysis (FMEA) and Critical Items Lists (CIL) (1034RM-002)


Component Maintainability Prediction and Analysis Report (1034RM-003)


Interface Control Documents (1034SE-001)


Systems Engineering Management Plan (1034SE-002)


Mass Properties Control Plan (1034SE-003)


Mass Properties Report (1034SE-004)


Requirement Flowdown Matrix (1034SE-005)


Updated Verification/Validation Requirements Information/Document (1034VR-001)


Updated Verification/Validation Planning Information/Document (1034VR-002)


Verification/Validation Success Criteria Information/Document (1034VR-003)

ATTACHMENT 2
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Technical Review Documentation

Distribution and Availability of Data

Document
Type
Design Reviews




SRR, SDR, PDR




(Copies/Availability)


Agenda
2
One/15 days prior




to review




Approved copies




at review


Data
3
20/Two weeks


Package

prior to review


Presentation
3
One to each


Charts

attendee at review


Minutes
2
One to each




attendee/Within




two weeks


RIDs
2
Five per RID/


(Generated

Within seven days


at PDR only)

of closure date


DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft 
2.
DRD NO.:  1034MA-003
 3.
DATA TYPE:  2
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE:  Risk Management Plan, Analysis, and Tracking Reports 

 7.
DESCRIPTION/USE: To provide the contractor and the Government a baseline document for planning, management, control, and implementation of the contractor’s risk management program.

 8.
OPR: QS40
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Plan, Analysis and Tracking Reports – Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.1

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Risk Management Plan addresses how NASA risk management requirements are to be implemented throughout the program’s life cycle.  Risk Analysis identifies, evaluates, prioritizes and classifies the identified risks.  The Risk Tracking Report provides risk metrics, verifies risk mitigation actions and documents risk decisions.

15.2
APPLICABLE DOCUMENTS

NPR 7120.5
Program and Project Management Processes and Requirements

15.3
CONTENTS:  The Risk Management Plan shall specify how the contractor will satisfy the risk management requirements of NPR 7120.5 in a manner that is compatible with the Project Office’s Risk Management Plan.  The plan shall specify how the contractor will document risk management activities and how the contractor will communicate risk issues and concerns to the Government. 

The Risk Analysis shall contain the following data:  1) References to source data for identified risk areas such as test data, lessons learned, FMEA, hazard analysis and technical analysis; 2) Catalog of all program/project risks; 3) Risk evaluation data that identifies the impact, probability and time frame for each risk; 4) Risk classification and prioritization data.

The Risk Tracking Report shall contain the following data:  1) Status of all risks and risk metrics; 2) Risk mitigation plans and verification of completed mitigation plans; 3) Risk decision summaries that will document replan of unsuccessful mitigation plans and risk acceptance/closures.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft 
2.
DRD NO.:  1034MA-004
 3.
DATA TYPE:  2
4.
DATE REVISED:  



5.
PAGE:  1/2

 6.
TITLE:  Work Breakdown Structure (WBS) and WBS Dictionary

 7.
DESCRIPTION/USE:  To establish a framework for reporting program cost, schedule, and technical performance.  To provide a basis for uniform planning, reporting status, program visibility, and assignment of responsibilities.

 8.
OPR:  RS40/VS10
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Draft with proposal

12.
SUBMISSION FREQUENCY:  30 days after Authority to Proceed (ATP), update as required.  Revised pages shall be submitted 10 calendar days after contract WBS changes (following Government approval).

13.
REMARKS:  NPD 7120.4 (Current Revision), Program/Project Management, and NPR 7120.5 (Current Revision), Program and Project Management Processes and Requirements, and MIL-HDBK-881, Department of Defense Handbook Work Breakdown Structure, shall be used as guides in the preparation of the WBS and the WBS dictionary.

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.1

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Work Breakdown Structure (WBS) establishes a product-oriented logical subdivision of hardware, software, services, facilities, etc., that make up the total project scope of work.  The WBS Dictionary provides a narrative description of the tasks and effort to be performed in each WBS element.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:

a.
The WBS index shall include:



1.
Line item number.



2.
WBS elements/tasks listed by title and indentured to reflect the level (e.g., level 1 is total contract; levels 2 and following are successively lower levels).



3.
Indication of phase (i.e., research, development, test and evaluation; or production; or both) with which the WBS element is associated.



4.
Contract line item associated with the WBS element.



5.
Statement of Work (SOW) paragraph numbers associated with the WBS element.



6.
Specification number of the specification that covers the WBS element (if applicable).  If the specification is associated with more than one WBS element, indicate the specification paragraph numbers associated with the WBS element.



7.
Contract end item number of WBS element (if applicable).

DRD Continuation Sheet

TITLE: Work Breakdown Structure (WBS) and WBS Dictionary
DRD NO.:  1034MA-004
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
WBS Dictionary - The WBS dictionary shall describe the technical and cost content of every WBS element and efforts associated with each element (e.g., design, development, manufacturing).  For WBS elements specified elsewhere for cost reporting, the WBS dictionary definitions shall also include the exact narrative of the directly associated SOW paragraphs.  The WBS dictionary shall be arranged in the same order as the contract WBS index.  Following the description of the WBS element shall be a listing of lower level WBS elements.  The WBS dictionary shall include the following for each WBS element:



1.
WBS element title, number, and element task description.



2.
Performance measurement criteria (PMC).


3.
SOW paragraph number.



4.
Specification (number and title) associated with the WBS element.



5.
Contract line item associated with the WBS element.



6.
Date, revision number, revision authorization and approved changes.



7.
Contract end item/data item number and quantity.



8.
Cost content and description.



9.
WBS code and work order/work authorization.



10.
Technical content.



11.
System contractor.



12.
Associate or subcontractor.



13.
Applicable SOW narrative.

15.4
FORMAT:  The WBS shall be in a chart format showing element relationships, arranged in the same order as the WBS provided in the Request for Proposal. The WBS Dictionary shall be ordered in consonance with the WBS index and shall reference each WBS element by its identifier and name.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
 1.
DPD NO.:  1034
ISSUE:  Draft 
2.
DRD NO.: 1034MA-005
 3.
DATA TYPE:  3
4.
DATE REVISED: 



5.
PAGE:  1/2

 6.
TITLE:  Monthly Status Report

 7.
DESCRIPTION/USE: To provide visibility to contractor and MSFC project management of actual and potential problems and progress toward meeting the cost, technical and schedule requirements.

 8.
OPR: RS40
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter. 

11.
INITIAL SUBMISSION: First calendar month following the end of the first full month after Authority to Proceed (ATP), unless otherwise specified by the Contracting Officer

12.
SUBMISSION FREQUENCY: 10 days following the end of each month. 
13.
REMARKS:

14.
INTERRELATIONSHIP: SOW paragraph 1.2.1

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Monthly Status Report provides data for the assessment of monthly cost, technical and schedule progress.

15.2
APPLICABLE DOCUMENTS

None

15.3
CONTENTS:  

The Monthly Status Report shall contain:


a.
Work accomplished for current reporting period, including a report of overall cost, technical and schedule performance.


b.
Work planned for next reporting period.


c.
Current problems which may impede performance or impact program schedule or cost, and proposed corrective action.


d.
Other information that may assist the Government in evaluating the contractor’s cost, technical and schedule performance, e.g., innovative processes and cost reduction initiatives.

15.4
FORMAT: Contractor format is acceptable. 

15.5
MAINTENANCE:  None required

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE: Draft 
2.
DRD NO.:  1034MA-006
 3.
DATA TYPE:  3
4.
DATE REVISED:

5.
PAGE:  1/1

 6.
TITLE:  Final Report

 7.
DESCRIPTION/USE:  To provide a summary of the results of the entire contract effort, including recommendations and conclusions.

 8.
OPR:  RS40
9. DM: MP21

10.
DISTRIBUTION: Per Contracting Officer’s letter.  In addition to the final report submitted to the Contracting Officer, the contractor shall concurrently provide to the Center STI/Publication Manager and the NASA Center for AeroSpace Information (CASI) a copy of the letter transmitting the final report to the Contracting Officer.  The copy of the letter shall be submitted to CASI at the following address:


Center for AeroSpace Information (CASI)


Attn: Acquisitions Collections Development Specialist


7121 Standard Drive


Hanover, Maryland 21076-1320

11.
INITIAL SUBMISSION: 

12.
SUBMISSION FREQUENCY: 30 days after completion of contract

13.
REMARKS: 

14.
INTERRELATIONSHIP:  SOW paragraphs 1.2.1

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE: The Final Report shall summarize the results of the entire contract work.

15.2
APPLICABLE DOCUMENTS:


NFS 1852.235-73
Final Scientific and Technical Reports


NFS 1852.235-74
Additional Reports of Work – Research and Development
15.3
CONTENTS: The Final Report shall be prepared and submitted in accordance with NFS 1852.235-73 and NFS 1852.235-74. The Final Report shall contain the information required by NFS 1852.235-73.  The Final Report shall summarize the results of the entire contract, including recommendations and conclusions based on the experience and results obtained.  The Final Report shall include tables, graphs, diagrams, curves, sketches, photographs, and drawings in sufficient detail to explain comprehensively the results achieved under the contract. The Final Report shall include a completed report documentation page (Standard Form 298) as the final page, per NFS 1852.235-73(c).
15.4
FORMAT: Contractor format is acceptable for the text of the report.  The final page of the report shall be in accordance with Standard Form 298. The report shall be provided in both hardcopy and electronic versions.  Electronic format shall be in accordance with NFS 1852.235-73.

15.5
MAINTENANCE: None required

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft 
2.
DRD NO.:  1034MP-001
 3.
DATA TYPE:  1
4.
DATE REVISED:  
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 6.
TITLE:  Manufacturing and Assembly Plan

 7.
DESCRIPTION/USE:  To establish the requirements for the Manufacturing and Assembly Plan so that the program can scope the entire magnitude of the task to be accomplished and provide technically sound, efficient, and cost effective plan of action to ensure projected schedules can be maintained.  The plan shall define the make-or-buy process, including objectives, criteria, management, logic, and results.

 8.
OPR:  ED30
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Summary with contract proposal, then two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:

14.
INTERRELATIONSHIP: DRD’s 1034MP-002, Materials and Processes Selection, Implementation, and Control Plan; 1034CM-003, Engineering Drawings and Associated Lists; SOW paragraph 1.4.2

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Manufacturing and Assembly Plan is applicable to hardware developer(s), subcontractor(s), and vendor(s).

15.2
APPLICABLE DOCUMENTS


MSFC-STD-506
Standard, Materials and Processes Control

15.3
CONTENTS:  This plan shall define the objective, methods and procedures to be used in the manufacture and assembly of the deliverable hardware.  Specifically the plan shall contain:

a.
Organization - A description of the manufacturing and assembly organizations and policies, as well as the organizational relationships between these and the other key organizations supporting the deliverable hardware manufacturing effort.


b.
Systems and Controls - The systems and controls to be used by the fabrication and assembly organization for procurements, inspection and testing, nonconformance reporting, material control, configuration control, manufacturing and assembly documentation shall be defined.



1.
Procurements - Major components and assemblies to be procured rather than manufactured and/or assembled in-house, long lead time procurements, and risks associated with sole or proprietary sources shall be identified.



2.
Inspection and Test - Requirements for inspection and test stations, as well as procedures shall be provided for each control point in the manufacturing and assembly sequence.


c.
Producibility Plan - The plan shall define the producibility analysis process to be used in the development of deliverable hardware.  Flight hardware design documentation shall be reviewed to assure the ability to fabricate, inspect, and assemble hardware as depicted by the engineering design drawings.

DRD Continuation Sheet

TITLE:
Manufacturing and Assembly Plan
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15.
DATA PREPARATION INFORMATION (CONTINUED):

d.
Manufacturing and Assembly Flow - The methods, procedures, and operations of control points used to plan, manufacture, and monitor the fabrication and assembly of the deliverable hardware shall be defined.



1.
Critical Processes - All processes, methods, facilities, tooling, or skills critical to success shall be identified.  The schedule shall fully reflect required availability milestone dates of all project critical items.  New, unique, or unfamiliar processes shall be identified with rationale explaining why these processes are to be used.



2.
Tooling - A listing and planned usage of tooling and support equipment required to fabricate and assemble deliverable hardware shall be described.



3.
Assembly Sequence - A time correlated sequence of operations necessary to assemble the hardware, including assembly requirements, constraints, and operations to be performed shall be described.


e.
Schedules - The detailed development and maintenance of manufacturing and assembly schedules showing milestones and completion dates necessary to ensure that deliverable end items will be met.


f.
Capabilities and Facilities - The facilities and capabilities required for fabrication, manufacturing, and assembly shall be described.


g.
Major Subsystems - The major subsystems of deliverable hardware to be manufactured and assembled by the fabrication organization shall be identified.

15.4
FORMAT:  Contractor format is acceptable and shall be consistent with contents of paragraph 15.3 of this DRD.

15.5
MAINTENANCE:  Changes shall be incorporated by change by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft 
2.
DRD NO.:  1034MP-002
 3.
DATA TYPE:  1
4.
DATE REVISED:  
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 6.
TITLE:  Materials and Processes Selection, Implementation, and Control Plan

 7.
DESCRIPTION/USE:  To define the objectives, procedures, logic, and management controls of the hardware developer's, i.e., contractor's, Materials and Processes (M&P) selection, implementation, verification, and control program; and the hardware developer's interfaces with the procuring activity necessary in the operation of the plan.

 8.
OPR:  ED30
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:

14.
INTERRELATIONSHIP: DRD’s 1034MP-001, Manufacturing and Assembly Plan; 1034MP-003, Nondestructive Test (NDT) Plan; SOW paragraph 1.4.1

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Materials and Processes Selection, Implementation, and Control Plan defines the objectives, logic, required actions, responsibilities, and management controls the hardware developer will use in establishing and maintaining a M&P control program.  The hardware developer shall establish procedures in this plan to ensure that all M&P comply with the requirements of MSFC-STD-506, including vendor and off-the shelf items.

15.2
APPLICABLE DOCUMENTS


MSFC-STD-506
Standard, Materials and Processes Control

MSFC-SPEC-250
Protective Finishes for Space Vehicle Structures and Associated Flight Equipment, General Specification for

MSFC-SPEC-445
Adhesive Bonding, Process and Inspection, Requirements for
15.3
CONTENTS:  The plan shall describe the hardware developer activities involved in the identification, evaluation, documentation, and reporting of materials and processes usage in space flight hardware, support hardware and ground support equipment.  The necessary interfaces with procuring activity in the operation of this plan shall be defined.  The method for materials control and verification of subcontractors and vendors shall be included in the hardware developer's plan.  As a minimum and as applicable, the plan shall address the following:


a.
Conformance - Hardware developer shall address each applicable paragraph of MSFC-STD-506 and describe the method of implementation and degree of conformance for each applicable requirement.  If tailoring of the requirements is planned or necessary, the hardware developer may submit alternate approaches to MSFC-STD-506 in this plan, which meet or exceed the stated requirements.  This tailoring approach will allow for NASA approval of alternate requirements proposed by the hardware developer.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

b.
Hardware Developer's Organization - Authority shall be assigned to an individual or group who shall be responsible for review and approval of all M&P specified prior to release of engineering documentation.


c.
Materials and Processes Identification - Identification and documentation of the M&P used, both in the original design and in any changes.


d.
Usage Evaluation - Documentation of M&P used in accordance with the Material and Process Identification and Usage List (MIUL) requirements of MSFC-STD-506 and the comparison of test data to selection requirements.


e.
Testing - Logic, procedures and data documentation for any proposed test program to support materials screening and verification testing.  Any material/process testing to be performed by the hardware developer shall require prior NASA approval.


f. 
Material Usage Agreement (MUA) Procedures - Logic, procedures and documentation involved in documenting and approving materials/processes as indicated in MSFC-STD-506 shall be defined, including those that do not meet the established requirements, but are proposed for use due to lack of replacement materials/processes or other considerations.


g.
New Technology - Identify areas of new test technology or technique improvement for consideration.


h.
Approved Materials List (AML) - Hardware developer shall issue and maintain an Approved Materials List from which all materials, including fasteners, will be selected.  The selection of materials shall be based on consideration of cost, availability, reliability, and compatibility with the hardware environment.


i.
Approved Processes List (APL) - Hardware developer shall issue and maintain an Approved Processes List from which all processes will be selected.  In instances where cost, skill or equipment limitations make the selection of a subcontractors processes more economical, the processes shall be submitted to the hardware developer for approval prior to fabrication.  Copies of all approved subcontractor and hardware developer process specifications shall be maintained by the hardware developer and shall be available for review by NASA.


j.
Corrosion Prevention, Control and Protective Finish Plan - Hardware developer shall issue and maintain a corrosion prevention, control and protective finish plan addressing the following as a minimum:


1.
Environmental corrosion prevention and control measures for all program components, including definition of all environments, test and verification requirements.


2.
Selection methodology with supporting data for the selection of M&P used in corrosion prevention and control.


3.
Finish specifications, delineating the protective finishes, including cleaning and surface treatment, shall be developed and available for review by NASA.


4.
Method of implementation and degree of conformance for each applicable paragraph of the guideline MSFC-SPEC-250.


k.
Forging Plan - A forging plan shall be developed showing locations and numbers of specimens to be excised from the first production equivalent size forging, including production forging verification and control measures.  In the event of forging process changes, the plan shall include supporting rationale and/or tests to demonstrate the required design material properties and grain flow patterns at control areas.  Hardware developer shall issue and maintain the forging plan as in accordance with the requirements of MSFC-STD-506.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

l.
Casting Plan  - Hardware developer shall issue and maintain a casting plan in accordance with MSFC-STD-506 showing locations and numbers of specimens to be excised from the first production equivalent size casting, including production casting verification and control measures.  In the event of casting process changes, the plan shall include supporting rationale and/or tests to demonstrate the required design material properties and grain size at control areas.  The use of castings shall receive NASA approval via the casting plan, prior to incorporation in the design.


m.
Adhesive Control and Operator Certification Plan - Hardware developer shall issue an adhesive control plan and adhesive bonding operator certification plan as described in MSFC-SPEC-445.


n.
Review Procedures - Assessment and status of materials and processes to permit evaluation of a given design or configuration at hardware milestone reviews.


o.
Tooling Control Plan – Hardware developer shall issue and maintain a Tooling Control Plan defining tooling change control procedures, tooling proof and checkout procedures, maintenance and inspection procedures, and similar controls.  The contractor shall define cost estimates and implementation schedules for all new and modified facilities, equipment and tooling.  The contractor shall prepare layout drawings for all major manufacturing and assembly facilities, equipment and tooling.

15.4
FORMAT:  Contractor format is acceptable and shall be consistent with contents of paragraph 15.3 of this DRD.

15.5
MAINTENANCE:  Changes shall be incorporated by page change or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE:  Draft 
2.
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 6.
TITLE:  Nondestructive Test (NDT) Plan

 7.
DESCRIPTION/USE:  To identify all NDT and Nondestructive Evaluation (NDE) procedures and specifications employed in the inspection of materials.

 8.
OPR:  ED30
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR) 

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:

14.
INTERRELATIONSHIP: DRD’s 1034MP-002, Materials and Processes Selection, Implementation, and Control Plan; 1034MP-001, Manufacturing and Assembly Plan; 1034DE-001, Fracture Control Plan; 1034CM-003, Engineering Drawings and Associated Lists; SOW paragraph 1.4.4

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The NDT Plan describes the NDT/NDE analysis, requirements and reporting system proposed for use.

15.2
APPLICABLE DOCUMENTS

MSFC-STD-506
Standard, Materials and Processes Control

MIL-I-6870
Inspection Program Requirements, Nondestructive for Aircraft and Missile Materials and Parts

MIL-STD-410
Nondestructive Testing Personnel Qualification and Certification

MIL-STD-6866
Inspection, Liquid Penetrant

MIL-STD-1949
Inspection, Magnetic Particle

MIL-STD-0453
Inspection, Radiographic

MIL-STD-2154
Inspection, Ultrasonic, Wrought Metals, Process for

MSFC-STD-1249
Standard, NDE Guidelines and Requirements for Fracture Control Programs

ASTM E1001
Standard Practice for Detection and Evaluation of Discontinuities by the Immersed Pulse-Echo Ultrasonic Method Using Longitudinal Waves

ASTM E426
Standard Practice for Electromagnetic (Eddy - Current) Examination of Seamless and Welded Tubular Products, Austenitic Stainless Steel and Similar Alloys

ASTM E164
Standard Practice for Ultrasonic Contact Examination of Weldments
15.3
CONTENTS:  A Nondestructive Test (NDT) Plan shall be submitted in accordance with MIL-I-6870 describing the process for establishment, implementation, execution and control of NDT inspections.  The NDT Plan shall implement the requirements of MSFC-STD-1249, MSFC-STD-506 and the applicable program Fracture Control Plan. The plan shall define NDT planning and requirements to
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15.
DATA PREPARATION INFORMATION (CONTINUED):

include the following:


a.
Design Requirements - The NDT plan shall include a well defined and disciplined system to assure all designs are reviewed to establish appropriate NDT inspection requirements and acceptance criteria.



1.
The design and design review process shall be the responsibility of the Product Development Team (PDT) which has a multifunctional representation including Engineering, Manufacturing, Materials, Quality Assurance, and NDT as a minimum.



2.
Designs not utilizing PDT’s, shall be coordinated with the Engineering Manufacturing, Materials, Quality Assurance and NDT representatives during design and at design completion.



3.
Final design approval by all reviewing organizations shall be accomplished to signify agreement with the specified engineering, manufacturing, materials, processing, NDT, and quality requirements and that the part is producible and inspectable or is subject to process controls.



4.
Establishment of NDT requirements shall consider NDT inspectability, capability and reliability; materials and processes; manufacturing and inspection history for similar processes; prior or similar service history; material, process or part criticality; design analysis and critical initial flaw size(s) (CIFS).



5.
NDT Inspection requirements to be considered shall include but not be limited to fluorescent penetrant, magnetic particle, and eddy current for surface oriented flaw detection.  Other methods such as X-Ray for hidden surfaces or ultrasonic inspection, etc. may be appropriate for some design configurations.  Where subsurface inspections are required, X-Ray or Ultrasonic inspections shall be utilized.  Other methods may be used, if appropriate, and if demonstrated to reliably detect CIFS.



6.
NDT inspections shall be required to verify integrity of material and processes, as appropriate.



7.
NDT requirements shall assure products meet the design intent with special attention to Fracture Critical Parts and associated NDT reliability demonstration requirements and safety of flight considerations.


b.
NDT Requirements Implementation - Coordination with the appropriate manufacturing and quality assurance organization shall be done to assure the development and/or acquisition of needed inspection technology and resources to meet the specified design and quality assurance requirements.



1.
NDT Inspection requirements and sequencing shall give consideration to the specific manufacturing processes with emphasis on optimizing inspection reliability and early flaw detection before unnecessary processing costs are incurred and/or performing processes which may significantly reduce flaw detection capability.



2.
Etch before Fluorescent Penetrant Inspection (FPI) shall be required when metal will be smeared by machining process and the smearing will adversely compromise the purpose of the inspection.



3.
Etch-FPI may be considered in either a semi-machined or finished machined configuration as appropriate for the specific materials and processes involved.


c.
NDT Certification -  Flaw detection NDT Inspections for FPI, Magnetic Particle Inspection (MPI), Eddy Current Inspection (ECI), X-Ray and Ultrasonic (UT) (as a minimum) shall require formal training and certification using MIL-STD-410 as a guideline.  Training and certification requirements for other methods may be established.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

d.
NDT Reliability Requirements for Fracture Critical Parts - NDT inspections for surface crack or crack like defects on parts designated as Fracture Critical shall reliably detect the design specified Critical Initial Flaw (CIF) size with 90% probability of detection (POD) and 95% lower confidence bound (LCB).



1.
NDT methods applied for CIF sizes equal or greater than those specified in MSFC-STD-1249 have been reliably demonstrated within industry.  Demonstration of reliability is required when the inspection method adversely differs from standard industry and government practices described in the referenced specifications.



2.
Application of NDT methods for detection of cracks or crack like flaws smaller than those defined in MSFC-STD-1249 shall require a reliability demonstration.  Such NDT methods are referred to as "Special NDT".



3.
NDT Reliability demonstration requirements may be satisfied using prior NDT reliability demonstrations where the NDT methods, systems and applications are deemed similar.


e.
NDT Inspection Specifications and Standards - NDT Inspection specifications and acceptance standards shall be prepared in accordance with NASA practices.  NDT Inspection Specifications shall provide inspection capabilities and reliabilities comparable to the following referenced Military Standards, MSFC Standards, or Industry Specifications: MIL-I-6870, MIL-STD-410, MIL-STD-6866, MIL-STD-1949, MIL-STD-0453, MIL-STD-2154, MSFC-STD-1249, ASTM E1001, ASTM E426, and ASTM E164.


f.
Reporting System Description- The plan shall describe the NDT/NDE requirements and reporting system used and will provide a comprehensive description of all NDT/NDE activities, in accordance with the requirements of MIL-I-6870, MSFC-STD-1249 and MSFC-STD-506.  The plan shall include, but not be limited to, the following:



1.
Means of coordinating design requirements such as critical crack size and NDT capabilities.



2.
Means of implementing NDT specifications and procedures, including personnel and facilities certification.



3.
Means of coordinating NDT procedures and specifications with NASA.



4.
Description of the implementation of automation of NDT.



5.
Reporting of and actions taken in regards to NDT results.



6.
Means of developing accept/reject criteria.

15.4
FORMAT:  Contractor format is acceptable and shall be consistent with contents of 15.3 of this DRD.
15.5 MAINTENANCE:  Shall be revised to maintain current.  Changes shall be incorporated by change by change page or complete reissue, with changes denoted by a bar.
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 6.
TITLE:  Reliability and Maintainability Program Plan

 7.
DESCRIPTION/USE:  To describe how the contractor implements and controls the hardware to satisfy reliability requirements defined in NHB 5300.4 (1A-1) and maintainability requirements as defined in NHB 5300.4 (1E).

 8.
OPR:  QS40
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.5

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Reliability and Maintainability Plan contains the information to provide the visibility of how the contractor shall ensure compliance with specified reliability and maintainability program requirements.

15.2
APPLICABLE DOCUMENTS


* NHB 5300.4 (1A-1)
Reliability Program Requirements for Aeronautical and Space System Contractors

* NHB 5300.4 (1E)
Maintainability Program Requirements for Space Systems*  NHB 5300.4 (1A-1) and NHB 5300.4 (1E) are canceled documents.  These can be used on procurements and in-house descriptions - copies must be obtained from the OPR.

15.3
CONTENTS:  The plan shall identify the procedures and controls necessary to implement the programmatic reliability requirements as defined in NHB 5300.4 (1A-1) and the Statement of Work (SOW).  The plan shall identify the procedures and controls necessary to implement the programmatic maintainability requirements as defined in NHB 5300.4 (1E) and the SOW.

15.4
FORMAT:  The format shall be consistent with the requirements of 15.3 of this DRD.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Failure Modes and Effects Analysis and Critical Items List

 7.
DESCRIPTION/USE:  Failure Modes and Effects Analysis (FMEA) - to determine possible modes of failures, the effects of such failures, and the criticality of such failures.  Critical Items List (CIL) - to provide a list of items which are critical to aid in proportioning efforts for emphasis in design, test, and inspection.

 8.
OPR:  QS40
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR) (10-30% complete)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:

14.
INTERRELATIONSHIP:  SOW paragraph 1.3.5

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The FMEA provides for an analysis for the system to determine possible modes of failure and their effects on mission success, with the provisions for identifying each failure by its criticality category number.  The CIL provides for lists of hardware identified in the FMEA categorized as being "Critical", i.e., those items whose failure could result in a loss of life or degradation of the mission.  The CIL also documents (subjectively) the risk retention rationale relative to design features, testing, and inspections required which would minimize the failure occurrence probability.

15.2
APPLICABLE DOCUMENTS

* CR 5320.9
Payload and Experiment Failure Mode and Effects Analysis and Critical Items List Groundrules 


* NHB 5300.4 (1A-1)
Reliability Program Requirements for Aeronautical and Space System Contractors

NSTS 22206
Requirements for Preparation and Approval of Failure Modes and Effects and Analysis (FMEA) and Critical Items List (CIL)

*
CR 5320.9 and NHB 5300.4 (1A-1) are cancelled documents.  These can be used on procurements and in-house descriptions - copies must be obtained from the OPR.

15.3
CONTENTS:  FMEA’s shall be prepared at the lowest level required to support potential uses (testing, failure reporting or corrective action, preparation of mandatory inspection points).  FMEA’s shall be performed to the component level and within the component to pursue all critical functions, shall identify failure modes to the piece part level when these failure modes are criticality 1 and 2, and shall include integration of all flight hardware, including Government furnished equipment (GFE).  Groundrules shall be as specified by tailoring CR 5320.9 and shall be consistent with the general intent of NHB 5300.4 (1A-1) and NSTS 22206.  CIL - As specified by the tailoring of CR 5320.9.
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.4
FORMAT:  FMEA’s shall use a matrix format with headings in accordance with CR 5320.9.  CIL - Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
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ISSUE:  Draft
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 6.
TITLE:  Component Maintainability Prediction and Analysis Report
 7.
DESCRIPTION/USE:  The intent of the maintainability prediction and analysis report is to support the design-for- maintainability process and to provide the process and tools to predict, evaluate, and analyze maintainability throughout all phases of the program and to generate the data necessary for other system analyses such as supportability and cost. Maintainability and/or field repair should be specifically addressed.
 8.
OPR:  MP21
9. DM: MP21

10.
DISTRIBUTION: Per Contracting Officer's letter
11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS: Reference documents:


NPD 8720.1
NASA Reliability and Maintainability Program Policy

NASA-STD-8729.1
Planning, Developing and Managing Effective Reliability and Maintainability Programs

MIL-STD-1843 (USAF)
Reliability-Centered Maintenance for Aircraft, Engines, and Equipment

MIL-STD-2173 (AS)
Reliability-Centered Maintenance Requirements for Naval Aircraft, Weapons Systems, and Support Equipment
14.
INTERRELATIONSHIP:  SOW paragraph 1.3.5.

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: Provide maintainability analyses and predictions, including allocations, perform maintainability trade studies/sensitivity analyses, identify maintainability drivers, and identify maintenance tasks for supportability analysis.
15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS: The Maintainability Prediction and Analysis Report shall consist of:

a.
General and programmatic information.


b.
The integration of maintainability predictions and analyses into the overall system management process and program milestones.


c.
The integration of maintainability predictions and analyses with other system analyses such as supportability and cost.


d.
A description of the process used in maintainability prediction and analysis, including allocation from system to lower levels of indenture.


e.
The ground rules and assumptions used in performing maintainability predictions and analyses

DRD Continuation Sheet

TITLE:
Component Maintainability Prediction and Analysis Report
DRD NO.: 1034RM-003
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

f.
Models used in maintainability analyses.


g.
Data used in the maintainability predictions/analyses, including data sources.


h.
Maintainability predictions and analyses results.   This includes models and results from:


1.
Reliability-centered maintenance (RCM) analysis.



2.
Maintainability allocations and predictions in support of maintainability requirements.



3.
Engine availability analysis.

15.4
FORMAT: Contractor format is acceptable.
15.5
MAINTENANCE: Changes shall be incorporated by change page or complete reissue.
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 6.
TITLE:  Off-site Contractor Industrial Safety and Health Plan

 7.
DESCRIPTION/USE:  To provide the contractor and the Government a baseline document for planning, management, control, and implementation of the contractor's industrial/occupational safety, and health program.

 8.
OPR:  AD60/QS50
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Preliminary with proposal

12.
SUBMISSION FREQUENCY:  Ten days after Authority to Proceed (ATP); update as required

13. REMARKS:  

14.
INTERRELATIONSHIP: NFS 1852.223-70, Safety and Health; SOW paragraph 1.2.6

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE:  The Off-site Contractor Industrial Safety and Health Plan describes the contractor's method of implementing occupational safety, and health standards over the duration of the contract.

15.2
APPLICABLE DOCUMENTS:  Implementation of the following Occupational Safety and Health Plan Standards and applicable requirements shall be specified in the plan.


29 CFR 1910
Department of Labor; Occupational Safety and Health Administration Standards for General Industry

29 CFR 1926
Department of Labor; Occupational Safety and Health Administration Standards for Construction Industry (if applicable to scope of this contract)


ANSI Standards applicable to the scope of this contract


ASME Boiler and Pressure Vessel Code

MPG 8715.1
Marshall Safety, Health and Environmental (SHE) Program

NFPA Standards
National Fire Codes

NPR 8715.3
NASA Safety Manual
15.3
CONTENTS:  The plan shall describe the manner in which the contractor shall implement the intent of the requirements of the applicable documents as they pertain to the specific statement of work tasks to be performed.  The plan shall define the safety and health program, objectives and goals, management structure, and detailed description of the total safety and health program including responsibilities, procedures, reporting, training, compliance methodologies, and interface and coordination activities.  The Off-site Contractor Industrial Safety and Health Plan shall include:


a.
Management commitment and employee involvement in the safety and health program:


1.
Statement of management policy, commitment, and accountability to provide for the safety and health of personnel (i.e., employees, customers, and public) and property and compliance with OSHA (or State OSH) and NASA requirements.


2.
Provision for top-level management monthly safety and health committee meetings.

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

3.
Descriptions of safety and health awareness and motivation programs, including documented safety meeting requirements, and documented safety awareness training for employees.  


4.
Means of program evaluation, identifying duties, methods and frequency for internal evaluation of the safety and health program, and identification of personnel who perform evaluations and to whom evaluations are reported and who approves corrective action.


5.
Flowdown of safety and health responsibilities between appropriate tiers (i.e., subcontractors).


6.
Identification of employees (by type, classification, and qualification) responsible for the implementation of the above elements.


7.
If applicable, provision for compliance with MPG 8715.1, when work is to be performed on-site at MSFC.


b.
System and worksite hazard analysis:


1.
Methods of hazard identification and control, e.g., hazard analysis and risk assessment.


2.
Descriptions of OSHA (or State OSH) programs that require documented plans (e.g., Personnel Protective Equipment (PPE), Confined Space, and Lockout/Tagout, etc.)  (Note:  only programs applicable to the contract need to be addressed.)


3.
Requirements for formal safety inspections and correction of deficiencies.



4.
Requirements for documented safety visits.

5. Schedules of the frequency and documentation requirements for inspections, plan and procedure reviews, and certifications.


c.
Hazard prevention and control:


1.
Methods to include clear statements of hazardous situations and necessary cautions in appropriate detail plans, procedures, and other working documents.


2.
Controls of the procurement, storage, issuance, disposal and use of hazardous substances.


3.
Method of ensuring a documented emergency management program.  


4.
Method of reporting and investigating all mishaps, including an outline of reporting requirements and a description of how root cause analysis is to be accomplished.


5.
Provisions for safety and health services such as hazardous waste disposal, emergency medical support, personnel exposure monitoring, and hazard communication.


6.
Provision for suspending work where safety and health conditions warrant such action.


d.
Safety and health training:


1.
Means of training each employee to recognize hazards and avoid accidents, and assuring each employee has a clear understanding of the disciplinary program.


2.
Provisions for training and certification of personnel performing potentially hazardous operations. Job categories under the contracted effort that require certification shall be identified.  

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.
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15.
DATA PREPARATION INFORMATION (CONTINUED):

c.
Hazard prevention and control:


1.
Methods to include clear statements of hazardous situations and necessary cautions in appropriate detail plans, procedures, and other working documents.


2.
Controls of the procurement, storage, issuance, and use of hazardous substances.


3.
Method of ensuring a documented emergency management program.


4.
Method of reporting and investigating all mishaps and close calls, including an outline of reporting requirements and a description of how root cause analysis is to be accomplished.


5.
Provisions for safety and health services such as hazardous waste disposal, emergency medical support, personnel exposure monitoring and hazard communication.


6.
Provision for suspending work where safety conditions warrant such action.


d.
Safety and health training:


1.
Means for training each employee to recognize hazards and avoid accidents, and assuring each employee has a clear understanding of the disciplinary program.


2.
Provisions for training and certification of personnel performing potentially hazardous operations. Job categories under the contracted effort that require certification shall be identified.  

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.
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 6.
TITLE: Mishap and Safety Statistics Reports

 7.
DESCRIPTION/USE: To provide reporting of mishaps and related information required to produce metrics for MSFC.

 8.
OPR:  QS50
9. DM:  MP21

10.
DISTRIBUTION: Per Contracting Officer's letter

11.
INITIAL SUBMISSION:


a.
Mishaps and Close Calls: 


1.
Type A or B mishaps only: Immediate telephone notification (256-544-0046)


2.
Type A, B and C mishaps (applicable to onsite contractors only): Flash Report within 4 hours of knowledge on MSFC Form 4370, submitted either electronically (at https://msfcsma3.msfc.nasa.gov/s&ma_01/mishap/index.htm)or by telephone [Call 256-544-4357 (4-HELP); ask operator to fill out MSFC Form 4370 or Flash Report]. 


3.
All Mishaps (Type A, B, C, Incidents and Close Calls): Mishap Report NASA Form 1627 within 6 calendar days of Mishap


4.
All Mishaps:  Monthly Follow-up Corrective Action Plan/Status as required until closed.


5.
Type A, B, and Close Calls with high Type A or B potential: Mishap Board Report after completion of investigation.


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

12.
SUBMISSION FREQUENCY:


a.
MSFC Form 4370   -  Each occurrence  of a mishap except as identified in section 11.a.2.


b.
NASA Form 1627  -  Each occurrence  of a mishap.  Corrective action status reports are due every 30 days until the final report is submitted.


c.
MSFC Form 4371  -   By the 10th of each month.


d.
Mishap Board Report – Each occurrence of a Type A or B mishap, or as directed by Center management.

13.
REMARKS: 

14.
INTERRELATIONSHIP: SOW paragraph 1.2.6

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Mishap and Safety Statistics Reports document all mishaps and close calls as required in NPR 8621.1.

15.2
APPLICABLE DOCUMENTS


NPR 8621.1
 NASA Procedures and Guidelines for Mishap Reporting, Investigating, and Recordkeeping

MWI 8621.1
Close Call and Mishap Reporting and Investigation Program
DRD Continuation Sheet
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15.
DATA PREPARATION INFORMATION (CONTINUED):
15.3
CONTENTS: The reports shall contain the information required by NPR 8621.1. The contractor shall use the forms listed in 15.4 to report mishaps and related information required to produce the safety metrics.

15.4
FORMAT: The following formats shall be submitted:


a.
MSFC Form 4370, “MSFC Flash Mishap Report.”


b.
NASA Form 1627, “NASA Mishap Report.”


c.
MSFC Form 4371, “MSFC Contractor Safety Statistics.”


d.
Mishap Board Report using the format provided in NPR 8621.1.

15.5
MAINTENANCE: Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft
2.
DRD NO.:  1034SE-001
 3.
DATA TYPE:  1
4.
DATE REVISED:  



5.
PAGE:  1/4

 6.
TITLE:  Interface Control Documents

 7.
DESCRIPTION/USE: To provide documentation in the form of drawings and/or written records to identify for each side of an interface those necessary design definitions between contractors and/or Government agencies to provide control of and assure an agreeable and compatible interface. The Interface Control Document (ICD) provides the design solutions to the requirements found in the system specifications and/or the Interface Requirements Document (IRD).

 8.
OPR:  VS10
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS: Attachment A to this DRD contains a sample Interface Control Document outline.

14.
INTERRELATIONSHIP: ICD content is traceable to the requirements found in the system specifications (DRD 1034CM-002).  SOW paragraph 1.3.2.

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE: The Interface Control Documents (ICD's) identify design definitions for each side of an interface that shall assure design control and compatibility.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS: ICD's shall address all physical, functional, and procedural requirements (found in the System Specification and/or Interface Requirements Document) necessary to describe the interfaces that must be met to ensure project, hardware, and software compatibility. These requirements shall include the following:


a.
Physical - Interfaces involving physical mating and spatial relationships between interconnecting parts of interfacing end items, including clearance envelopes established to avoid interferences and to permit access.


b.
Functional - Interfaces involving the interaction or influence of conditions imposed by one subsystem or component upon another or by external sources such as fluids, thermal, electrical, environmental, data, and loads.


c.
Procedural - Interfaces involving critical sequence of events occurring in assembly, disassembly, alignment, service operations, and computer programs.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  .None required.
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Issue:  Draft
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Attachment A

Sample Outline for Interface Control Document

1.0
SCOPE

1.1
Introduction - This section identifies the extent and the systems/subsystems to which the ICD is applicable.
1.2
Program Description - This section presents a brief description of the overall program and identifies each applicable interface.  It will provide a general description of each interface and any other related systems.

1.3
Roles and Responsibilities - This section will define the technical responsibilities for each organization involved in controlling the interface.  It will specify who has prime and who has support responsibilities and will appropriately present a programmatic schedule. The members and responsibilities of the Interface Control Working Group (ICWG) will also be identified.
1.4
Interface Configuration Management - This section will specify how configuration control of the interface will be managed.
1.5
Contractor and Government/Customer Deliverables - This section will summarize any agreements that involve the interchange or delivery of hardware, software, or data between or among organizations.  A clearly defined schedule will be provided and agreed to by all affected organizations.
2.0
APPLICABLE DOCUMENTS - This section must contain a list of every document referenced in the text. Every document listed here must be referenced in the ICD text.  A standard paragraph is usually included as follows: "The following documents, latest revision unless otherwise specified, form a part of this specification to the extent specified herein.  In the event of conflict between documents referenced herein and the contents of this specification, this specification shall apply, except for safety-related items and issues."
2.1
Government Documents - Government documents shall be listed by the document number and title in the following order:

1.
Specifications: federal, military, and other government agency.


2.
Standards: federal, military, and other government agency.


3.
Drawings: where detailed drawings referenced in a specification are listed on an assembly drawing, it is only necessary to list the assembly drawing.


4.
Other publications: manuals, regulations, handbooks, bulletins, etc.

2.2
Contractor Documents - Non-government documents shall be listed by the document number and title in the same order (i.e., specifications, standards, drawings, other).
3.0
INTERFACE DEFINITION AND DESCRIPTION

3.1
A-to-B Interface Characteristics and Functions - More detailed information on interface functional descriptions and unique interface properties will be provided here.  The remaining paragraphs in this document will contain the interface design details.  The sections specified in 3.2 through 3.10 below are provided as a checklist.  Each of these topics listed, when applicable, will be accompanied by detailed interface drawings, schematics, wiring data, quantitative tables listing specific requirements (i.e. loads, environments), interface characteristics, etc., in order to specify exact parameters of the interface.  The document will only contain those sections applicable to the interface.
DPD: 1034
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Attachment A

Sample Outline for Interface Control Document

3.2
Mechanical Interfaces 

3.2.1
Envelopes

3.2.2
Coordinate Systems

3.2.3
Mounting/Installation

3.2.4
Stowage Provisions

3.2.5
Handling

3.2.6
Purge, Vent, Drain

3.2.7
Umbilicals and Appendages

3.2.8
Flight Crew

3.2.9
Personnel

3.3
Structural Interfaces

3.3.1
Loads

3.3.1.1
Acoustic

3.3.1.2
Transportation

3.3.1.3
Flight

3.3.1.4
Vibration

3.3.1.5
Ground Handling

3.3.1.6
Flight Crew

3.3.1.7
Personnel

3.3.2
Structural Characteristics

3.3.2.1
Flexibility

3.3.3
Mass Properties

3.3.3.1
Weight/Mass

3.3.3.2
Center of Gravity

3.3.3.3
Moments of Inertia

3.4
Environmental Issues

3.5
Electrical Interfaces

3.5.1
Power

3.5.2
Switching

3.5.3
Fusing

3.5.4
Grounding

3.5.5
Electro-Explosive Devices

3.5.6
EMI/EMC

3.6
Communications and Data Handling Interfaces

3.6.1
Communications

3.6.2
Telemetry

3.6.3
Tracking

3.6.4
Command

3.7
Performance Interfaces

3.7.1
Orbits

3.7.2
Delta V

DPD: 1034
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Attachment A

Sample Outline for Interface Control Document

3.8
Operations Interfaces

3.8.1
Flight Operations

3.8.1.1
Docking/Alignment

3.8.1.2
Rendezvous

3.8.1.3
Deployment/Retrieval

3.8.1.4
Flight Crew

3.8.2
Ground Operations

3.8.2.1
Checkout

3.8.2.2
Prelaunch

3.8.2.3
Post Landing

3.8.2.4
Personnel

3.8.3
Command/Control Center

3.8.3.1
Man-Machine Operations

3.8.3.2
Personnel

3.9
Safety 

3.9.1
Design Safety

3.9.2
Flight Operations

3.9.3
Ground Operations

3.9.4
Range Safety

3.10
Reliability 

3.10.1
Reliability Design

3.11
Maintainability 

4.0
APPENDICES

4.1
Interface Control Drawings

4.2
Supporting Data
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 6.
TITLE:  Systems Engineering Management Plan

 7.
DESCRIPTION/USE: To describe the overall systems engineering approach for the project.

 8.
OPR:  VS10
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  Update as required

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.4

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Systems Engineering Management Plan defines the Systems Engineering and Integration (SE&I) process and products throughout the project life cycle and its’ interface(s) with other engineering disciplines across the project.

15.2
APPLICABLE DOCUMENTS:  None 
15.3
CONTENTS:  This plan shall provide a description of the planned systems engineering and integration (SE&I) activities including, but not limited to, requirements development, system analyses, interface control, verification, and associated technical performance measurements.  The plan shall include key milestones, a schedule of SE&I tasks and products, an overview of planned technical reviews, the methods, tools, and techniques for performing and controlling the systems engineering and integration functions, and the organizational structure utilized to accomplish these activities.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft 
2.
DRD NO.:  1034SE-003
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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 6.
TITLE:  Mass Properties Control Plan

 7.
DESCRIPTION/USE:  To ensure that the contractor's management and control of mass properties is acceptable for the accomplishment of program objectives.

 8.
OPR:  ED42
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  One time, update as required

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.4

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Mass Properties Control Plan identifies the process and methodology by which the contractor acquires data, performs control, and establishes contingencies and reserves for mass properties.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Mass Properties Control Plan shall include the following:


a.
Discussion of the mass properties control process including the following:



1.
Organizational structure including responsibility and authority.



2.
Data preparation and flow from discipline organizations through management.



3.
Change procedures.



4.
Activities including the data acquisition and reduction methodology and process for the entire engineering cycle and data accuracy anticipated at project milestones


b.
Weight contingency allocations and accommodations for contingency depletion as basic weight matures.  A contingency plan based on the contractor's experience shall be utilized.  MSFC shall provide a generic weight contingency application and depletion plan upon request.


c.
Contractor weight reserve and target weights.


d.
Contractor's process in establishing weight allocations, reporting requirements, and verification requirements to vendors or subcontractors.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DRD Continuation Sheet

TITLE:
Mass Properties Control Plan
DRD NO.:  1034SE-003
DATA TYPE:  2
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):
15.6
DEFINITIONS:  The definitions below are in general agreement with the Society of Allied Weight Engineers (SAWE) recommended practice, modified to MSFC practice.  Any contractor changes and/or deviations to these definitions are negotiable, and are to be documented in the Mass Properties Control Plan.


a.
Basic weight - (identified weight) raw weight data from measurement(s), calculation(s), and/or estimate(s).


b.
Contingency - an allowance added to a basic weight to account for deficiencies in detail of the current design.  Contingency is "depleted" as the design matures.


c.
Current (nominal) weight - current predication of the final weight based on current analytical and/or measured data plus a contingency allowance to account for lack of existing design detail (basic + contingency).


d.
Contractor reserve - (in-scope growth allowance) required for management of in-scope changes.


e.
Projected (nominal weight) - current weight plus contractor reserve.


f.
Contract End Item (CEI) Specification weight - contractual weight of an end item.  Note:  The term "control weight" is sometimes utilized as a limit in lieu of CEI weight when a CEI weight does not exist.  The term "ICD weight" (Interface Control Document weight) is another appropriate alternative.


g.
Contractor margin - difference between specification and projected weights or, if projected weight is not used, the difference between CEI and current weights.


h.
Control weight - the maximum possible weight allowable to achieve the mission, or an agreed to maximum.


i.
NASA reserve [or NASA margin] - difference between control and CEI weights required to manage out-of-scope changes.


j.
Target (bogie) weights - the weights established by the contractor (at the subsystem level or below) to control weight.


k.
Mass properties - weight, center of gravity, moments and products of inertia, and principle axes.


l.
Weight maturity - an indication of the level of confidence in a weight value expressed as the percentage of the current weight that is based on estimations, calculations, and actual weights.  When maturity is presented at the estimated-calculated-actual level, "calculated" means calculated from released drawings.


m.
Pending changes - changes affecting mass properties that have occurred after a report data cutoff date.


n.
Potential changes - changes affecting mass properties which are under study and have a high probability of incorporation, or are otherwise significant enough to merit presentation or discussion.


o.
Critical mass properties - mass properties that have maximum limits or those that are otherwise technically important.

DATA REQUIREMENTS DESCRIPTION (DRD)
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ISSUE:  Draft 
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 6.
TITLE:  Mass Properties Report

 7.
DESCRIPTION/USE:  To ensure that the contractor's management and control of mass properties is acceptable and to provide mass properties required for other technical analyses and/or trade studies.

 8.
OPR:  ED42
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.4

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Mass Properties Report provides current weight and other mass properties status consistent with the design, a current mass properties control and margins status, and mass properties required for other technical analysis and/or trade studies.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Mass Properties Report shall include the following:


a.
Weight summary (last, current, contract end item (CEI), maturity level in percent).


b.
Comprehensive reasons for changes since the previous status report.


c.
List of pending and potential changes.


d.
Mass properties summary (subsystem, element, sequential).


e.
Weight history plot.


f.
Status of current and projected weight versus control weight.


g.
Mass properties coordinate system description.


h.
Detail mass properties reflecting the current database (sufficient detail in the report to reflect major items and subsystems).  A copy of the complete electronic mass properties database must be provided to MSFC upon request.


i.
Summary performance margins.


j.
References, if applicable.


k.
Critical mass properties status.

15.4
FORMAT:  Contractor format for hard copy status reports is acceptable.  Format of electronic transmission of database must be acceptable to MSFC.

15.5
MAINTENANCE:  None required

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Requirement Flowdown Matrix

 7.
DESCRIPTION/USE:  To provide the traceability and visibility that program requirements have been properly and completely flowed down to lower level documents.

 8.
OPR:  VS01
9. DM:  MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS:  Requirements flowdown shall trace to the testable function of DRD 1034VR-001, Verification/Validation Requirements Information/Document.  

14.
INTERRELATIONSHIP:   SOW paragraph 1.2.4

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Requirement Flowdown Matrix covers the flowdown of requirements starting with the top level requirements (Level I) down through subsequent levels, including identification of all end item requirements.

15.2
APPLICABLE DOCUMENTS

Level I, II, and III Requirements Documents, CEI Specification

15.3
CONTENTS:  This matrix will identify and trace all project and program requirements from Level I through Level II, Level III, and CEI specifications.  The matrix shall state the paragraph numbers and requirements to be met at each level.  Higher level requirements that are not flowed down and lower level requirements that do not trace to a higher level requirement shall be identified.

15.4
FORMAT:  Contractor format is acceptable.  The format shall include the data covered in the attached matrix which identifies and relates each requirement with the applicable next level requirement.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DRD 1034SE-005

Page 2/2
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6.
TITLE:  Verification/Validation Requirements Information/Document

 7.
DESCRIPTION/USE:  To identify the verification/validation required to be performed to satisfy each of the requirements.

 8.
OPR:  VS10
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  One week prior to System Requirements Review (SRR)

12.
SUBMISSION FREQUENCY:  Update two weeks prior to Preliminary Design Review (PDR)

13.
REMARKS: MSFC-HDBK-2221, Verification Handbook, contains format examples for verification documentation.

14.
INTERRELATIONSHIP:  SOW paragraph 1.2.4

15.
DATA PREPARATION INFORMATION:

15.1
SCOPE: The Verification/Validation Requirements Information/Document identifies the method(s) (e.g., test, analysis, inspection), level(s) (e.g., component, subsystem, system), and phase(s) (e.g., qualification, acceptance) of the verification /validation to be performed to satisfy each of the requirements.

15.2
APPLICABLE DOCUMENTS:


System Requirements Document (SRD)


Configuration End Item (CEI) Specification


End Item Specification (EIS)

15.3
CONTENTS:  The Verification/Validation Requirements Information/Document shall contain the following:


a.
Identification of the method(s) (e.g., test, analysis, inspection) in which the verification/validation is performed to satisfy each of the requirements documented in the SRD, CEI, or EIS.


b.
Identification of the level(s) (e.g., component, subsystem, system) at which the verification/validation is performed to satisfy each of the requirements documented in the SRD, CEI, or EIS.


c.
Identification of the phase(s) (e.g., qualification, acceptance) during which the verification/validation is performed to satisfy each of the requirements documented in the SRD, CEI, or EIS.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)
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 6.
TITLE:  Verification/Validation Planning Information/Document

 7.
DESCRIPTION/USE:  To document the verification/validation approach, verification/validation activities, and organizations necessary to define and execute the project’s verification/validation program.

 8.
OPR:  VS10
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  One week prior to System Requirements Review (SRR)

12.
SUBMISSION FREQUENCY:  Update two weeks prior to Preliminary Design Review (PDR)

13.
REMARKS: MSFC-HDBK-2221, Verification Handbook, contains format examples for verification documentation.

14.
INTERRELATIONSHIP:  DRD 1034VR-001, Verification/Validation Requirements Information/ Document; SOW paragraph 1.2.4

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE: The Verification/Validation Planning Information/Document provides a detail description of the project’s verification/validation approach and structure for implementing the verification/validation program, as well as detail descriptions for the planned verification/validation requirements.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Verification/Validation Planning Information/Document shall contain the following:


a.
Overview of the project’s verification/validation program (i.e., qualification/acceptance vs. protoflight, verification/validation of spares, refurbishment/reverification/revalidation plans).


b.
Description of the project’s organizational structure for implementing the verification/validation program (i.e., organization’s involved in component vs. system tests, review and signoff authority for compliance data).


c.
Detail descriptions of all verification/validation activities (i.e., tests, analyses, inspections) to be performed based on the identified verification/validation requirements.  Identify any prerequisites, constraints, and objectives for all the verification/validation activities.


d.
Detail time correlated sequence of verification/validation activities.


e.
Description and planned usage of the support equipment, software, facilities, and tooling necessary to execute the verification/validation activities.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  1034
ISSUE:  Draft 
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6.
TITLE:  Verification/Validation Success Criteria Information/Document

 7.
DESCRIPTION/USE:  To establish and document the detail success criteria for each of the verification/validation planning activities.

 8.
OPR:  VS10
9. DM: MP21

10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Two weeks prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  

13.
REMARKS: MSFC-HDBK-2221, Verification Handbook, contains format examples for verification documentation.

14.
INTERRELATIONSHIP: DRD 1034VR-002, Verification/Validation Planning Information/Document; SOW paragraph 1.2.4

15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Verification/Validation Success Criteria Information/Document establishes the detail success criteria for each of the activities identified in the verification/validation planning.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Verification/Validation Success Criteria Information/Document shall establish: 


a.
Detail success criteria (i.e. test limits, tolerances, specifications, margins) used in determining acceptability of the results of each verification/validation activity.


b.
Detail constraint criteria associated with performing the verification/validation activity or on the results of each verification/validation activity.

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  Changes shall be incorporated by change page or complete reissue.
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