
Anticipated Additional Requirements for Follow-on Contracts in the Development of the First Stage Roll Control Engine for Ares I Upper Stage

1.0 Product Assurance Planning

1.1 Configuration Item Acceptance Package

The Contractor shall prepare an Acceptance Data Package (ADP) for each configuration item (CI). The ADP shall provide the Government with the documentation necessary to determine the acceptability of the delivered item(s). The ADP shall accompany the CI at delivery and shall be retained by the Government. The ADP shall be prepared and delivered in accordance with the requirements of DRD XXXXCM-ADP.

1.2 Certificate of Qualification
Certificate of Qualification (COQ) process shall be used for design certification of all flight hardware, line replaceable units and/or subsystems (as appropriate), to meet NASA Safety and Mission Success policy, applicable product assurance (S&MA) plan and Verification and Validation Plan to meet program/project needs. Certification programs shall be established based on criticality, design requirements and environmental criteria. Certification programs shall be structured to closely simulate the anticipated mission duty cycle. The following shall also be considered in the certification program: Maintainability, operational life, stress analysis, design safety factors, redundancy features, storage, handling, transportation, pre-launch, flight, post-flight functional performance and environmental requirements. 

Associated ground support equipment shall be certified based on baselined specifications that include the expected environmental conditions, operational constraints, or hardware failure which could cause loss or damage to vehicle systems and/or personnel. Testing shall be performed to verification requirements in the applicable specification for each Configuration Item (CI) to the extent necessary to qualify the critical functions. The FMEA and Safety Hazards Analysis shall be used as a guide for selection of critical design features and parameters to be certified. The contractor shall provide a Certificate of Qualification in accordance with DRD XXXXQE-COQ.
1.3 Certificate of Compliance

The contractor shall provide a certification with each shipment to attest that the parts, assemblies, subassemblies, or detail parts conform to the Order requirements. When applicable, the true manufacturers, lot, heat, batch, date code, and/or serial number must appear on the certification. Certification shall contain the following: 

Customer’s Order number, Line number, Part number, Name and address of manufacturing or processing location, Manufacturer’s lot, heat, batch, documentation of hardware cleanliness, date code, and/or serial number (if applicable), Quantity and unit of measurement (each, box, case, gallons, etc.), Be signed and dated by an official of the company.  The applicable material test results, process certifications and inspection records shall be presented upon Customer’s request. MSFC shall perform inspection, as necessary, to determine the acceptability of all articles under this Order. All articles submitted by the contractor under this Order are subject to final inspection by the Customer.

1.4 Certificate of Compliance Raw Materials

The contractor shall include with each shipment the raw material manufacturer's test report (e.g., mill test report) that states that the lot of material furnished has been tested, inspected, and found to be in compliance with the applicable material specifications. The test report shall list the specifications, including revision numbers or letters, to which the material has been tested and/or inspected and the identification of the material lot to which it applies. When the material specification requires quantitative limits for chemical, mechanical, or physical properties, the test report shall contain the actual test and/or inspection values obtained. For aluminum mill products (except castings), certifications for chemistry may indicate compliance within the allowed range.  Certifications for physical properties shall show actual values. When organization supplies converted material produced by a raw material manufacturer, the contractor shall submit all pre and post conversion chemical / physical tests reports.

1.5 Special Process Certification

A special process certification shall be provided with each shipment of item(s) delivered on this contract. Special Process Certifications may be in supplier format and shall include the following: 

• Customer’s Order number

• Part number(s)

• Serial and/or lot numbers, of the hardware processed (if applicable,)

• Material process specification & revision

• Objective evidence demonstrating compliance with the applicable process, (i.e. temperature charts and Hardness test results for heat treatment, destructive test results, etc.....)

• A certification stating the special process was performed per the applicable drawing/specification requirements.

• Contractor’s name and address 

When a supplier other than the prime contractor, provides a certification of compliance from the special processor stating the special process was performed per the applicable drawing/specification requirements. Certifications must include the supplier’s name, address and be signed and dated by a company official.

Each certification must be signed and dated by a company official of the contractor and/or supplier attesting to the acceptance of the processes performed to the required specification(s). The supplier shall retain all records associated with the selection and approval of supplier approved special processes.  Per contract or regulatory agency requirements, these records shall be made available to the Customer and/or regulatory agencies upon request.  The supplier shall notify the Customer prior to destruction of records relative to this contract.  The Organization shall insert the substance of this clause, including this sentence, in all lower-tier subcontracts for work performed under this contract.

1.6 Government Source Inspection

All work on this Purchase Contract is subject to inspection and test by the Government at any time and any place. Government inspection is required on this order prior to shipment from the contractor’s facility.  Government inspections performed shall be determined by the delegated Government inspection representative and may be conducted during processing, fabrication, or final inspection. Upon receipt of this Purchase Contract, promptly notify the Government representative who normally services your plant so that appropriate Government inspection planning can be accomplished. If your facility is not serviced by Government inspection and/or the area Government inspection representative or agency cannot be located, immediately notify Customer.  NOTE:  Do not proceed with fabrication/manufacture processing until Government mandatory inspection points (GMIPs) are added to the contractor’s manufacturing planning.  GMIPs shall not be by-passed unless authorized in writing by the Government Quality Assurance Representative (QAR).  The contractor shall request and include the documents specified in the Government delegation, in the shipment.  The Government’s request for source inspection shall specify the period and method for the advance notification and the Government representative to whom it shall be furnished.  Requests shall not require more than 2 workdays of advance notification if the Government representative is in residence in the Contractors plant, nor more then 7 workdays in other instances. The contractor, without additional charge to the procurement document, shall provide all reasonably required facilities and assistance (applicable drawings, specifications, change orders, inspection and/or test equipment) for the US Government QAR to perform their duties.  The contractor shall ensure that Government inspection acceptance is evident for every individual GMIP and that completion of Government inspection is evident on the contractor’s shipping document/packing list. Evidence may be the signature of Government inspection representative with printed name and office, or application of the representative's stamp.  The Government shall accept or reject supplies as promptly as practical after delivery, unless otherwise provided in the contract.  Government failure to inspect and accept or reject the supplies shall not relieve the Contractor from responsibility, nor impose liability on the Government, for nonconforming supplies.  When manufacturing processing affected by GMIPs is subcontracted by the contractor, the provisions of this Clause shall be included in the contractor’s Purchase Order verbatim.

1.7 First Article Inspection

The contractor is required to perform 100 percent inspection and record the attributes for any procured or manufactured items and shall be in accordance with AS9100 and AS9102.  If the deliverable is a sub-assembly, this inspection shall also include all of the piece parts that make up the assembly. The inspection records and data shall be in accordance with AS9102 and shall identify each characteristic and feature required by design data, the allowable tolerance limits, and the actual dimension measured as objective evidence that each characteristic and feature has been inspected and accepted by the contractor’s quality and inspection function. When testing is required, the parameters and results of the test shall be recorded in the same manner.  The First Article Inspection Report must show evidence of acceptance by the contractor’s quality assurance representative.  The First Article(s) shall be produced on production equipment and using processes which shall be utilized on production runs.  Additionally, the contractor shall perform additional First Article Inspection(s) per the requirements of AS9102 (i.e.: following every major tooling, every design change, and subsequent to any evident quality degradation for a specified part or article).  Records of all first article activity will be documented as required in AS9102, treated as quality/acceptance records, and made available to Customer if requested.

1.8 NDI/NDT Certification

The contractor shall include with each shipment a certificate for the Nondestructive Inspection (NDI)/Nondestructive Test (NDT) Certification performed.  As a minimum, the certification shall contain the following information:

· Customer’s Purchase Order / Contract number

· Name and address of the Company performing NDI/NDT;

· Date of Inspection;

· Quantity of parts tested by part number; 

· Specification or other requirement defining the NDI/NDT acceptance / rejection criteria;

· Inspector/name/stamp and NDI/NDT certification level;

· NDI/NDT specification including revision;

· Material or item identification (part number, heat lot number, Foundry Record (FR) number;

· Material or item traceability (serial number, lot number, batch number, lot/date code);

· Inspection results (accept/reject);

· Reference to previous NDI/NDT reports for repair/rework if applicable;

· Reference to attached recordings i.e., films or photographs if applicable;

· Test equipment calibration records

A record of the procedures or techniques used and actual results shall remain on file for the life of the program and shall be furnished to the Customer upon request.  These records shall include all information required in the previous paragraph as well as acceptance/rejection criteria, and related test instrument data used in the NDI/NDT process.  Records shall not be destroyed without Customer’s written concurrence.

1.9 100% Attribute Clauses

The contractor shall submit one reproducible copy of all inspection documentation stamped by the responsible quality inspector showing 100% inspection for all attributes noted on the drawings, for all parts submitted under this Contract/Purchase Order.

1.10 Limited Life Items List

The Limited Life Items List shall document the results of design certification of all limited life flight hardware, line replaceable units and/or subsystems (as appropriate), to meet NASA Safety and Mission Success policy, applicable product assurance (S&MA) plan and Verification and Validation Plan to meet program/project needs. Life limits shall be established based on criticality, reliability and safety requirements, and environmental criteria. The contractor shall provide a Limited Life Items List (LLIL) in accordance with DRD XXXXRM-LLIL.

1.11 Limited Operating Life Items

The contractor shall collect and maintain records of operating time or cycles for all items designated as Limited Operating Life Items by Customer's drawings or specifications.  Records shall include the total elapsed time or cycle for each operation, cumulative time or cycles starting with the first functional test, and remaining time or cycles.  A copy of this data shall be submitted in accordance with DRD XXXXCM-ADP, with each shipment traceable to the individual item by part number and serial number.

1.12 Limited Life and Age Controlled (Shelf Life) Items

Products on this Order require submittal of date of manufacture when shelf life is based on date of manufacture, or date of shipment from the manufacturer when shelf life is based on date of shipment. Upon shipment, shelf life remaining shall meet the minimum shelf life specified on the order.  If no shelf life is specified by the contract, the product supplied shall have a minimum of 75% of its shelf life remaining.  Certification must contain the following:

· Customer’s Order number 

· Order part number

· Manufacturer’s name, lot, heat, batch, date code, and/or serial number (as applicable)

· Date of manufacture

· Date of shipment from manufacturer (as specified on Order)

· Organization name, and Organization’s point of contact

· Date

1.13 Control of Nonconforming Products

Customer grants MRB authority to the contractor. Minor waivers and deviations will be approved by the local DCMA MRB member. Major waivers and deviations shall be submitted to MSFC for approval. This clause will be included on the purchase order to the Prime Contactor’s suppliers. DRD-1091-DAR will be submitted by the contractor and their sub tiers to the local DCMA representative and/ or MSFC for approval.

Definitions:

Nonconformance:  A condition of any article, material or service in which one or more characteristics do not conform to requirements specified in the contract, drawings, specifications, or other approved product description. This includes failures, discrepancies, defects, anomalies, and malfunctions. 

Material Review Board (MRB):  A board consisting of representatives from engineering and quality to disposition nonconformances.

Rework:  Used when an article can be made to conform to print requirements. Detailed instructions must be included or referenced.

Repair: Used when the nonconforming article, material or service can be corrected to a usable condition, although its condition will not be identical with drawing / specification requirements. 

Scrap:  If the article or material is unfit for use, it shall be dispositioned in accordance with Government approved contractor procedures for identifying, controlling, and disposing of scrap.  Considerations should be given to alternate use of the scrapped article for contractor or NASA training programs, engineering laboratory work, etc., in order to minimize the financial loss resulting from scrap dispositions. The contractor shall assure that scrap is accounted for as to its end use, and that it is not to be used for flight hardware. In addition, the contractor shall identify remedial actions taken to reduce costs resulting from scrappage of nonconforming articles and materials.

Use-as-is: Nonconformances which the MRB feels are suitable for use without repair may be authorized for use-as-is. The rationale for making a use-as-is disposition shall be documented on the nonconformance report.

The contractor shall ensure that product which does not conform to product requirements is identified and controlled to prevent its unintended use or delivery. The controls and related responsibilities for dealing with nonconforming product shall be defined in a documented procedure.  The contractor’s documented procedure shall define the responsibility for review and authority for the disposition of nonconforming product and the process for approving personnel making these decisions.

1.14 Problem Reporting, Corrective Action, and Trending System

The contractor shall implement an effective closed loop Problem Reporting and Corrective Action (PRACA) and Trending System vital to the success of the program for safety, reliability and maintainability assessment by assessing its current health and helping to improve the design and related processes based on lessons learned. The PRACA system shall provide complete details on how the contractor plans to implement processes (including trending), tools (both qualitative and quantitative) and technologies to develop an effective system to assess the health of the current hardware, software and systems and also assess health/potential risks for future flights with high degree of confidence. The PRACA system shall facilitate enhancing safety and success of the program per current NASA’s Safety, Reliability and Maintainability Policies and Requirements as applicable to the program and project. Reporting shall be in accordance with DRD XXXXRM-PRACA.
1.15 Welding

The supplier shall submit the welding process procedure documentation as required by the contractual welding specification.  The weld qualification procedure shall be traceable to the welding process procedure. 

1.16 Weld Filler Material

The supplier shall submit the following: mill certification of the weld/wire chemical analysis, identification (stamped, tagged, or equivalent) of alloy for each weld rod, and identification of manufacturer, heat number, size, weight, and specification material type on each container or reel/spool. 

1.  Prior to usage and when required by process or filler metal specification, applicable chemical, mechanical, weldability, etc., properties must be verified through tests on each shipment or lot (heat treat) of weld rod and reel/spool.

2.  Each weld rod shall be verified to be the specified material alloy prior to use. A unique identification must be place at the lowest level of control (i.e., wire, package, tube, etc.) to assure traceability of the 100% material alloy verification tests.

3.  Filler metals shall be stored in original sealed containers until immediately prior to use or test.

1.17 High Strength Fasteners

The contractor shall develop and implement a high strength fastener control program in accordance with MSFC-STD-2594.  The contractor will include with each shipment a legible copy of the manufacturer's certification.  The certification will include the following information: (a) Name and address of the manufacturer. (b) Part number and the ordering and procurement specification, including revision levels that controlled the manufacture of the goods. (c) Manufacturer's production order/lot number. (d) Raw material data: (1) Material specification. (2) Alloy class, type, or grade. (3) Raw material heat, lot, or melt number. (4) Name of raw material producer. (e) Chemical analysis report. (f) Mechanical test report as defined by the applicable specification (e.g. Tensile and/or single/double shear strength). (g) Metallurgical examination report as defined by the applicable specification (e.g. microstructure and/or macrostructure). (h) NDT test results: dye penetrant, and magnetic particle results, when required by applicable specification.  If Organization is not the manufacturer, contractor’s name and Customer's purchase order/contract number will be referenced on the manufacturer's certification. Organization’s Quality Control organization shall be responsible for ensuring that items of this Order are packaged in such a manner that the dimensional integrity is preserved, contamination and corrosion are prevented, and no physical damage occurs to the threads during shipment. The preferred method, when size permits, will be to individually sleeve the threaded portion of the fastener.  Any method used shall insure that threads remain undamaged during shipment.  Bulk packaging of unprotected threads is prohibited. Fasteners made of plain carbon or low alloy steel shall be protected from corrosion.  When plating is specified, it shall be compatible with the space environment (as appropriate). On steels harder than RC 33, plating shall be applied by a process that is not embrittling to the steel.

1.18 Electrical, Electronic or Electromechanical Parts

All Electrical, Electronic or Electromechanical (EEE) parts procured from the contractor or its suppliers shall have been manufactured within three years from the delivery date for Plastic Encapsulated Microcircuits (PEMs) and five years for all others.  This shall include all sub-assemblies of the article being procured.  Any deviation from this requirement shall be in the form of written authorization from the procuring agency, and the authorization shall be included with each shipment.

1.19 Electrical Wire and Cable Test Report

The contractor shall provide certification that each shipment of electrical wire or cable furnished under this contract conforms to the applicable specifications.  For each lot or cable in each shipment, a certified test report or copy thereof shall be included with the packing sheet.  The test report shall, at a minimum, include a record of the physical, chemical, or electrical (and in the case of RF cable, electronic) inspections and tests conducted to satisfy acceptance criteria.

1.20 Wire (Silver Plated)

The wire manufacture shall certify that the following requirements are met;

1. Each lot of wire shall be traceable to the silver-plating bath.

2. Dry processing of insulation and dry dielectric testing is required.

3. Finished wire shall be shipped and restored with the ends capped to prevent diffusion of air and water vapor into the wire through open ends.

4. Water quenching is not allowed.  Only an oil quench, dry processing and sealing are to be used.   Such sealing is to include end capping and/or desiccation.

1.21 Special Storage and Handling Requirements

Upon successful completion of testing at the contractor’s facility, the hardware, software, and documentation shall be packaged and shipped by the contractor in accordance with the contract instructions or as provided by the COTR. The hardware deliverables shall be declared “Program Critical Hardware” and as such shall conform to Class I and Class II of NPR 6000.1E, Requirements for Packaging, Handling and Transportation for Aeronautical and Space Systems, Equipment and Associated Components. Handling, lifting devices and equipment shall conform to NASA-STD 8719.9, Standard for Lifting Devices and Equipment, Special handling plans and procedures shall be identified, documented and submitted in accordance with DRD XXXXLS-SHSR.

1.22 Packaging Handling & Labeling

The contractor’s Quality Control Department shall be responsible for ensuring that items provided under this Contract/Purchase Order are packaged in such a manner that the dimensional integrity is preserved, contamination and corrosion are prevented, and no physical damage occurs or, when specified, that packaging is in accordance with the drawing, appropriate ASTM, MIL, or other applicable customer specified requirement.  Packaging for contamination control shall be per MSFC-SPEC-164B.

The contractor shall provide packaging that maintains the quality of the fabricated item and prevents damage, deterioration, substitution or loss in transit.  The organization shall label the exterior of the package to ensure adequate identification of precautions needed to ensure the integrity of the product being shipped.  The contractor must specify the handling and shipping methods that ensure proper and on-time delivery without damage to the product.  The organization shall ensure that special labeling requirements shall also be listed in the appropriate shipping documents and on each package.

Packages shall be marked to identify specific handling and environmental protection requirements.  All products that are Electrostatic Discharge (ESD) sensitive shall be properly labeled in accordance with MIL-STD-129.  

1.23 Shipping and Marking Documents

Interior and exterior containers shall be marked and labeled in accordance with NPR 6000.1 and MIL-STD-129 including precautionary markings necessary to ensure safety of personnel and facilities and to ensure safe handling, transport, and storage. NASA Critical Item Label (NASA Form 1368) shall be applied in accordance with NPR 6000.1.  The following identification information on interior and exterior containers shall include as a minimum:

a. NASA Contract Number 

b. Item Name

c. Manufacturer’s Part Number

d. Serial Number

e. Manufacturer’s Name

f. Manufacturer’s Cage Code Number

g. Quantity Ordered/Shipped

h. Cleaning Marking – Add the words “THIS PART HAS BEEN CLEANED TO LEVEL ______ OF MSFC-SPEC-164.”

i. Gross Weight

j. Description

k. Lot/Date Code

l. 
Any handling constraints or cautions such as, but not limited to:  Optics; open only in clean room environments.  ESD sensitive items, open only at approved ESD workstation.  Moisture sensitive components, open/store only in humidity controlled area. Shock sensitive components (shock monitoring should be specified if required.

The contractor shall generate the DD250 form and the MSFC QAR must be one of the approving officials for the DD250.  The DD250 will be a part of  the First Stage RCE documentation that is shipped with the hardware.  Final product acceptance will occur at PreShip Review.  This will follow the MSFC management review and acceptance, including the MSFC S&MA Quality Lead review and acceptance.

1.24 Equipment Log Book

Equipment Log Books shall be maintained and submitted, as part of the Acceptance Data Package, in accordance with DRD XXXXQE-ELB.

2.0 Verification Planning, Procedures, and Reporting

The contractor shall develop, document, and implement a verification and validation program that confirms the deliverable product is in compliance with requirements and is ready for a particular use, function, or mission. In addition to the tasks identified in paragraph 2.6 of the SOW, Attachment J-1, the following three tasks shall be performed as part of a comprehensive and thorough verification and validation program: 

a.
Verification/Validation procedures shall be developed to define the detail instructions for conducting those verification/validation activities pertaining to tests, inspections, and demonstrations. The verification/validation procedures shall be developed and documented in accordance with DRD XXXX VR-PROC. 

b. 
The verification/validation reports shall report the results of the planned activities with respect to the identified success criteria. The verification/validation reports shall be developed and documented in accordance with DRD XXXX VR-VR. 

c. 
Determining the product’s ability to meet the set of requirements and readiness for a particular use, function, or mission shall be based on the assessment of the verification/validation report(s). The verification/validation compliance which identifies and correlates the submitted reports against the products’ set of requirements shall be in accordance with DRD XXXX VR-VC. 

2.1 Development Test Procedures, and Reporting Planning

The contractor shall develop, document, and implement a development program that confirms the deliverable product is in compliance with requirements.  The following two tasks shall be performed as part of a comprehensive development program:

a.
Development test procedures shall be developed to define the detail instructions for conducting those development test activities pertaining to tests, inspections, and demonstrations. The development test procedures shall be developed and documented in accordance with DRD 1091 DE- 005.

b.
The development test reports shall be developed to report the results of the development test activities. The development test reports shall be developed and documented in accordance with DRD 1091 DE-004.

2.2 Test Failures

If a unit fails to meet any requirements during the acceptance or design verification testing, NASA shall be notified.   NPR 8621.1A "NASA Procedural Requirements for Mishap Reporting, Investigating, and Recordkeeping" shall be implemented to report and investigate test incidents, mishaps, failures and close calls meeting the criteria set forth in the specification. The NPR is applicable to NASA-funded activities at any government contractor or grantee site. Contractors shall submit for approval a "PRE-Mishap Plan", reflecting the requirements established in the subject NPR but tailored to reflect their internal notification, investigation, reporting requirements.
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NOTE

The following DRDs are provided for Planning Purposes only but shall be considered in the development of the Development and Production Plan. Delivery of this data is not required for this procurement.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  XXXX
ISSUE: Draft
2.
DRD NO.:  XXXXCM-ADP
 3.
DATA TYPE:  1
4.
DATE REVISED:  



5.
PAGE:  1/2
 6.
TITLE:  Acceptance Data Package
 7.
DESCRIPTION/USE:  To provide the documentation needed by MSFC to establish the acceptability of equipment/software for the intended use.

 8.
OPR:  ED03
9. DM: ER33
10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Preliminary two weeks prior to each Acceptance Review (AR)

12.
SUBMISSION FREQUENCY:  Final with delivery of each Configuration Item (CI)

13.
REMARKS:
14.
INTERRELATIONSHIP: SOW paragraphs 2.10.1, 2.10.1.10 

15.
DATA PREPARATION INFORMATION:

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

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  An ADP for hardware contract configuration items shall contain the current log book that includes:


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


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



1.
Actual measurements identified to specified tests. Reference to applicable test reports are satisfactory provided that copies of the reports are provided.



2.
Brief test summary.



3.
List of unaccomplished tasks and estimated man-hours to complete.



4.
List of actual and recommended retest.



5.
Special test instructions, investigations, warnings, and problems encountered during test.



6.
Failure and corrective actions data for all failures during all testing.


c.
Inspection records for all inspections.


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


e.
Alignment data for all CIs and critical items.


f.
Component log books, including Government furnished items.


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

DRD Continuation Sheet

TITLE:
Acceptance Data Package
DRD NO.: XXXXCM-ADP
DATA TYPE:  1
PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):

h.
Configuration Records:



1.
Parts and drawing list identifying all parts and incorporated or pending changes to each.



2.
Software configuration records defining the verified and validated software, version description documents, software certification, and the validated software program.



3.
List of approved and pending deviations and waivers.



4.
Complete list of hardware and software/firmware items shipped loose or separately.



5.
Copy of proposed DD Form 250.

15.4
FORMAT:  Contractor format is acceptable.

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

 DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  XXXX
ISSUE:  Draft
2.
DRD NO.:  XXXXLS-SHSR
 3.
DATA TYPE:  3
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE:  Special Handling and Storage Requirements Document(s)

 7.
DESCRIPTION/USE:  To identify the requirements for special packaging, handling, storage and transportation for program critical hardware (PCH).

 8.
OPR: AS42
9. DM: ER33
10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  Packaging, Handling, Storage and Transportation (PHS&T) Plan as part of the Preliminary Design Review (PDR), updated PHS&T plan and parts b, c, d, and e at Critical Design Review (CDR), and detailed handling/moving procedures 30 days before each program critical hardware move.

12.
SUBMISSION FREQUENCY:  Updated PHS&T Plan and parts 15.3.b,c,d,e,f as part of Critical Design Review (CDR); updates as required

13.
REMARKS:  

14.
INTERRELATIONSHIP:  SOW paragraph 2.10.1.19
15.
DATA PREPARATION INFORMATION:
15.1
SCOPE:  The Special Handling and Storage Requirements Document(s) addresses the specific requirements for responsibilities, surveillance, approvals, equipment and personnel certifications, and procedural aspects of the handling functions for program critical hardware.

15.2
APPLICABLE DOCUMENTS

NPR 6000.1E
Requirements for Packaging, Handling, and Transportation . . . Equipment and Associated Components

15.3
CONTENTS:  The Special Handling and Storage Requirements Document(s) shall include:


a.
PHS&T Plan which includes:



1.
Organization and responsibilities.



2.
Requirements and process for training and certification of handling/moving personnel.



3.
Designated points of contacts for these functions.



4.
Process for developing the special moving/handling procedures, review, approval, and implantation for each PCH item.



5.
Method to ensure that all support and handling/moving equipment meets current safety and industry certification.


b.
List of items designated as PCH, when it becomes PCH in the manufacturing process, and the locations where these items are to be moved/handled.


c.
Detailed procedures required for each item designated as PCH for each handling and moving operation.


d.
Designation of responsible organizations for handling each PCH item, its approximate weight, methods for handling, and any handling or moving constraints.

DRD Continuation Sheet

TITLE: 
Special Handling and Storage

 DRD NO.:XXXX LS-SHSR


Requirements Document(s) 
DATA TYPE:  3

PAGE:  2/2

15.
DATA PREPARATION INFORMATION (CONTINUED):  

e.
Safety and preventive maintenance instructions for each PCH item.


f.
Details of periodic storage inspection processes required to insure that the stored articles meet the requirements for storage as outlined in the procedures.

15.4
FORMAT:  Contractor format is acceptable.

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

New: 09-20-04

Version Date: 09-20-04

DATA REQUIREMENTS DESCRIPTION (DRD)

1. DPD NO.: XXX 
ISSUE: Standard 

2. DRD NO.: XXXXQE-COQ

3. DATA TYPE: 1 




4. DATE REVISED:

5. PAGE: 1/1

6. TITLE: Certificate of Qualification (COQ)

7. DESCRIPTION/USE: To provide a uniform method for design qualification and certification of

components and subsystems of a spacecraft system or payload or other experiments.

8. OPR: QD40 

9. DM:

10. DISTRIBUTION: Per Contracting Officer’s letter

11. INITIAL SUBMISSION: As part of Critical Design Review (CDR) data package

12. SUBMISSION FREQUENCY: Update as required

13. REMARKS: The identification of items to be certified shall be based upon risk analysis assessment

using processes such as FMEA/CIL analysis, Hazards analysis and/or engineering analysis. An

effective implementation of COQ processes and its documentation would help ensure that the design

is qualified to meet the system and mission requirements. The following document may be used as a

reference: 

SAE ARP4754 Certification Considerations for Highly-Integrated or Complex Aircraft Systems

14. INTERRELATIONSHIP: 

15. DATA PREPARATION INFORMATION:

15.1 SCOPE: The COQ document and the accompanying verification data is the information used by

MSFC to accept a given design as qualified to meet end item and various subsystem requirements

(environmental, performance, and design parameters) and its supporting documentation. Design

Qualification and Certification documentation includes all documents detailing testing, engineering

analysis, and/or similarity analysis or all of these together to qualify a complex system.

15.2 APPLICABLE DOCUMENTS: 

15.3 CONTENTS: The COQ consists of the Certificate of Qualification which contains the Configuration

Item (CI) nomenclature, part number, and specification number and an index of all the verification

data and other data applicable to the certificate. The Certificate shall be signed by the developing

contractor/organization’s Program/Project Manager and the Chief Engineer or Head of Systems

Engineering and the Quality Organization. MSFC corresponding organizations shall sign as accepting

the certificate and supporting data as valid and in conformance with contract requirements.

Supporting documentation referenced in the COQ shall provide objective evidence that the subject

component/subsystem has met all specified certification requirements. The COQ shall meet design

qualification requirements per NASA and program specific system and mission requirements as

listed in the applicable documents listed in paragraph 15.2.

15.4 FORMAT: The contractor shall use MSFC Form 511 for the format of COQ’s or equivalent.

15.5 MAINTENANCE: COQ’s and supporting documents shall be updated and maintained current as

required by design and manufacturing changes for the life of the program.

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  XXXX
ISSUE:  Draft
2.
DRD NO.:  XXXXQE-ELB
 3.
DATA TYPE:  3
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE:  Equipment Log Book

 7.
DESCRIPTION/USE:  To document the activities and operations performed on selected deliverable hardware when specified by drawing or contract.

 8.
OPR:  QD40
9. DM: ER33
10.
DISTRIBUTION:  The Equipment Log Books shall be delivered and remain with the equipment.

11.
INITIAL SUBMISSION:  As part of the Acceptance Review (AR) data package

12.
SUBMISSION FREQUENCY:  One time

13.
REMARKS:  

14.
INTERRELATIONSHIP: SOW paragraph 2.10.1.22
15.
DATA PREPARATION INFORMATION:
15.1
SCOPE:  The Equipment Log Books document the activities and operations performed on deliverable hardware.

15.2
APPLICABLE DOCUMENTS:  None
15.3
CONTENTS:  The log book(s) shall contain the information identified in MSFC Form 3473.

15.4
FORMAT:  Use MSFC Form 3473 or equivalent with MSFC approval.

15.5
MAINTENANCE:  The log book shall be maintained as required to keep the information current during the contract.

Revised: 10-13-2004

Version Date: 10-13-2004

DATA REQUIREMENTS DESCRIPTION (DRD)

1. DPD NO.: XXX 
ISSUE: Standard 

2. DRD NO.: XXXXRM-PRACA

3. DATA TYPE: 1/2/3 




4. DATE REVISED:

5. PAGE: 1/3

6. TITLE: Problem Reporting and Corrective Action (PRACA) System and Trending

7. DESCRIPTION/USE: To provide a closed loop system for reporting management visibility and

accountability of reportable problems, significant anomalous conditions and recurrence control;

provide processes and system to identify and track key critical issues using both qualitative and

quantitative tools along with various trending processes for flight safety issues related to critical

hardware/ software; and provide timely recommendations of effective recurrence control and its

implementation plan/timeline.

8. OPR: QD40 

9. DM:

10. DISTRIBUTION: Per Contracting Officer’s letter

11. INITIAL SUBMISSION: Lesser of 48-hours from isolation of reportable problem to line-replaceable

unit or 10 days from occurrence of each reportable problem via fax or electronic transfer.

12. SUBMISSION FREQUENCY: For each occurrence, initial notification; then, interim/full resolution

submittals as they are developed. Status reports/updates are required as they occur until satisfactory

closeout or explanation is provided. For all reportable hardware problems, interim closure submittal

shall be required prior to the mission. The interim closure submittal shall include the mission

rationale and a plan of action schedule for developing full closure rationale.

13. REMARKS: Processes shall be maintained current with the latest release of referenced documents.

Reference is made to the following documents:

NPD 8700.1 NASA Policy for Safety and Mission Success

NPD 8720.1 NASA Reliability and Maintainability Program Policy

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

Programs

MIL-HDBK-470 Designing and Developing Maintainable Products and Systems

NSTS 5300.4 (1D-2) Safety, Reliability, Maintainability and Quality Provisions for the Space Shuttle

Program

Maintainability Toolkit A Practical Guide for Designing and Developing Maintainable Products and

Systems. (Reliability Analysis Center)

Reliability Toolkit: Commercial Practices Edition – A Practical Guide for Commercial and Military

Systems under Acquisition Reform. (Reliability Analysis Center)

NPR 8715.3 NASA Safety Manual

NPR 8705.2 Human-Rating Requirements and Guidelines for Space Flight Systems

14. INTERRELATIONSHIP: DRD’s STD/RM-FMEA, Failure Modes and Effects Analysis & Critical Items List, STD/RM-RPAR, Reliability Prediction Analysis Report, STD/RM-MPAR, Maintainability Prediction Analysis Report, STD/SA-HA, Systems Safety Hazards Analysis, STD/SA-FTA, Fault Tree Analysis,  STD/RM-RMP, Reliability and Maintainability Program Plan
Revised: 10-13-2004

Version Date: 10-13-2004
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15. DATA PREPARATION INFORMATION:

15.1 SCOPE: The Problem Reporting and Corrective Action system shall include the information to

provide visibility and accountability of reportable problems and recurrence control. The scope shall

include all the hardware health conditions captured per PRACA guidelines and key problems

captured through contractor’s Nonconformance System which can be helpful to assess the health of

the hardware and its key contributory factors. This shall include close integration of the contractor’s

nonconformance database and the PRACA database (preferably electronically) to capture anomalous

hardware conditions observed during refurbishment operations (such as aging of the hardware due

to environment temperature, humidity, induced damages, radiation, etc.) that cannot be positively

screened through subsequent inspection and testing (such as exposed wires, insulation degradation,

corrosion fatigue, induced damage, etc.). Suitable trending mechanisms/systems shall be developed

and implemented to proactively identify and isolate the impending failures/failure conditions and to

make recommendations for suitable corrective actions to mitigate critical failures or reduce risk.

PRACA activities shall include supporting various program reviews and flight certification review, as

needed.

The reportable problems and anomalous conditions shall include the following conditions:

a. Problems of criticality categories 1, 1R, 2, 2R, 2P, 2PR, and functional failures of category 3

    occurring on flight and flight-like hardware/software beginning with qualification or acceptance

    testing.

b. Unexplained hardware/software anomalies.

c. Overstress or potential overstress of hardware/software detected during acceptance or certification

    testing and subsequent operations involving flight hardware/software, flight support equipment,

    or ground support equipment reportable problems (e.g., equipment directly involved in mission

    operations).

15.2 APPLICABLE DOCUMENTS: None

15.3 CONTENTS: The problem report shall include the following information:

a. Initial notification:

1. Unique identifiable report number.

2. Date of occurrence.

3. Complete description of problem including comparison of expected events with actual

    events (or results).

4. Provide failure mode criticality.

5. Test operation being performed at time of occurrence (certification, acceptance, final

    checkout, countdown), if applicable.

6. Nonconforming article – part name, part number, serial number, manufacturer, and lot

    number.

7. Next higher assembly – part name, part number, serial number, manufacturer (as applicable)

8. Test article – part name, part number, serial number, and manufacturer.

9. Indication of whether problem a failure or unsatisfactory condition.

10. Indication of whether problem is due to design deficiency or manufacturing inconsistency, if

      known.

11. List test documents (if applicable).

12. Preliminary cause of problem (if possible).

13. Remedial action taken.

Revised: 10-13-2004

Version Date: 10-13-2004
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15. DATA PREPARATION INFORMATION (CONTINUED):

b. Problem closure shall include updates to 1 thru 13 above as necessary and the following:

1. Date of resolution.

2. Actual cause of problem based on failure analysis.

3. Corrective action implemented to prevent recurrence.

4. Disposition of failed hardware.

5. Copy of test reports, studies and presentations.

6. Failure analysis reports.

7. Implementation change paper.

c. If no corrective action is taken or the cause of the problem cannot be determined, the problem

    shall have an “explained” disposition. The final report shall contain problem clarification,

    problem history, planned used of hardware or like units, analysis results and probable cause, last

    test able to detect the anomaly, methods of detecting in flight, the effect of recurrence, operational

    work-arounds, rationale for acceptability, and corrective action for subsequent hardware.

d. All problems shall be dispositioned prior to flight. If a closure or explanation cannot be provided,

    the problem shall be “interim closed” for resolution at a later date if:

1. Problem is not applicable to hardware scheduled for that flight.

2. Condition does not exist on the flight hardware.

3. Condition is screened by acceptance test procedures, preflight checkout, or special test.

4. Problem is applicable to the flight, but sufficient evidence exists that the hardware/software

    in question can be flown safely as an accepted risk.

e. In addition to the normal distribution, a copy of the reports shall be submitted to the MSFC

    Problem Assessment Center (PAC).

f. Support shall be provided to the Problem Review Board (PRB) if requested by NASA.

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.:  XXXX
ISSUE: Draft
2.
DRD NO.:  XXXXRM-LLIL
 3.
DATA TYPE:  2
4.
DATE REVISED:  



5.
PAGE:  1/1

 6.
TITLE:  Limited Life Items List

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

 8.
OPR:  QD40
9. DM: ER33
10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  One month prior to Preliminary Design Review (PDR)

12.
SUBMISSION FREQUENCY:  One month prior to Critical Design Review (CDR), update as required

13.
REMARKS:
14.
INTERRELATIONSHIP:  DRD 1091RM-001, Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL). SOW paragraph 2.10.1.9
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Limited Life Items List provides a list depicting items of hardware categorized as having "limited life", i.e., items having characteristics of quality degradation or drift with age or use.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Limited Life Items List shall contain the following for those items identified as time, cycle, or age sensitive:


a.
Name of item.


b.
Allowable time and/or cycles and age permitted.


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


d.
Required time and/or cycles and age that must be remaining prior to conducting each major milestone test and launch.

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.:  XXXX
ISSUE:  Draft
2.
DRD NO.:  XXXXVR-PROC
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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6.
TITLE:  Verification/Validation Procedures

 7.
DESCRIPTION/USE:  To document and provide procedures for performing test, inspection, or demonstration verification/validation activities.

 8.
OPR:  ED03
9. DM: ER33
10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  90 days prior to start of the related verification/validation activity.

12.
SUBMISSION FREQUENCY: Baseline 30 days prior to the start of the related verification/validation activity.

13.
REMARKS: Reference is made to MSFC-HDBK-2221, Verification Handbook, Volume I: Verification Process, and Volume II: Verification Documentation Examples. Volume II provides examples of verification documentation as specified in Volume I that can be used as a guide in the development of or in the assessment of similar documentation.

14.
INTERRELATIONSHIP: DRD’s 1091VR-002, Verification/Validation Planning, and XXXXVR-VSC, Verification/Validation Success Criteria. SOW paragraph 2.10.2
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Verification/Validation Procedures define the detail instructions to be followed in conducting the identified verification/validation activities (test, inspection, or demonstration).

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  Each Verification/Validation Procedure shall contain the following: 


a.
Identification of item/article being subjected to test, inspection, or demonstration.

b. Identification of objectives established for the particular test, inspection, or demonstration.

c. Characteristics and criteria to be verified, including values, with tolerances, for acceptance or rejection and traceability back to the applicable verification success criteria.

d. Description of steps and operations, in sequence, to be taken.

e. Identification of measuring and recording equipment to be used, specifying range, accuracy, and type and any special instructions for operating such equipment.

f. Confirmation that required support equipment has been calibrated and certification of the calibration is still valid.

g. Identification that any support equipment has been verified prior to use with flight hardware.

h. Layouts, schematics, or diagrams showing identification, location, and interconnection of item/article, support equipment, and measuring equipment.

i. Identification of hazardous situations or operations.

DRD Continuation Sheet

TITLE:
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15.
DATA PREPARATION INFORMATION (CONTINUED):
j. Precautions and safety instructions to ensure safety of personnel and prevent degradation of verification article and supporting equipment.

k. Environmental and/or other conditions to be maintained with tolerances.

l. Constraints on test, inspection, or demonstration.

m. Instructions for handling non-conformances and anomalous occurrences during activity.

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.:  XXXX
ISSUE:  Draft
2.
DRD NO.:  XXXXVR-VR
 3.
DATA TYPE:  2
4.
DATE REVISED:  
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6.
TITLE:  Verification/Validation Reports

 7.
DESCRIPTION/USE:  To report the results of the verification/validation activities.

 8.
OPR: ED03
9. DM: ER33
10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  20 days after completion of each verification/validation activity

12.
SUBMISSION FREQUENCY:  Once per verification/validation activity

13.
REMARKS:  Reference is made to MSFC-HDBK-2221, Verification Handbook, Volume I: Verification Process, and Volume II: Verification Documentation Examples. Volume II provides examples of verification documentation as specified in Volume I that can be used as a guide in the development of or in the assessment of similar documentation.   Verification/Validation reports developed to address specific verification activities (e.g., Test Report, Inspection Report, etc.) shall be acceptable as long as the respective content of the data meets that identified in Section 15.3 and the submission of the collective data meets that identified in INITIAL SUBMISSION/SUBMISSION FREQUENCY (11 & 12).

14.
INTERRELATIONSHIP: DRD XXXXVR-VSC, Verification/Validation Success Criteria.  SOW paragraph 2.10.2
15.
DATA PREPARATION INFORMATION:  

15.1
SCOPE:  The Verification/Validation Reports (i.e., procedure, memo, assessment, test reports, inspection reports) document the results of each verification/validation activity with respect to satisfying the applicable requirement(s).

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Verification/Validation Reports shall contain the following:


a.
Conclusions and recommendations relative to success of the verification/validation activity.


b.
Description of deviations from nominal results, failures, approved corrective actions and procedures, and retest.


c.
Traceability back to the requirement and/or verification/validation success criteria.


d.
Copy of as-run procedure (as appropriate).


e.
Identification of test configuration and any differences from the flight configuration.


f.
Specific results of each procedure including automated test segments, each analysis, or other verification/validation activity.


g.
Performance data, plots, and pictures (as appropriate).

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE:  None required

DATA REQUIREMENTS DESCRIPTION (DRD)

 1.
DPD NO.:  XXXX
ISSUE:  Draft
2.
DRD NO.:  XXXXVR-VC
 3.
DATA TYPE:  3
4.
DATE REVISED:  
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6.
TITLE:  Verification/Validation Compliance

 7.
DESCRIPTION/USE:  To identify and correlate the submitted verification/validation reports against the requirements.

 8.
OPR:  ED03
9. DM: ER33
10.
DISTRIBUTION:  Per Contracting Officer's letter

11.
INITIAL SUBMISSION:  As the first verification/validation report is approved

12.
SUBMISSION FREQUENCY:  Update and maintain throughout project.  Supply status as needed.

13.
REMARKS: Reference is made to MSFC-HDBK-2221, Verification Handbook, Volume I: Verification Process, and Volume II: Verification Documentation Examples. Volume II provides examples of verification documentation as specified in Volume I that can be used as a guide in the development of or in the assessment of similar documentation.

14.
INTERRELATIONSHIP: SOW paragraph 2.10.2
15.
DATA PREPARATION INFORMATION:
15.1
SCOPE:  The Verification/Validation Compliance information identifies the compliance data associated with each requirement.

15.2
APPLICABLE DOCUMENTS:  None

15.3
CONTENTS:  The Verification/Validation Compliance information shall include the following:


a.
Identification of the agreed-upon verification/validation requirements associated with each requirement.


b.
Identification of the verification/validation reports (i.e., test report, analysis, procedure) that identify compliance to the requirement(s).


c.
Identification of traceability of the compliance data to the requirement(s).


d.
Identification of any nonconformances (e.g. waivers, deviations, discrepancy report) against the requirement(s).

15.4
FORMAT:  Contractor format is acceptable.

15.5
MAINTENANCE: Update and maintain as required.
1

