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O PART I - THE SCHEDULE

SECTION B - SUPPLIES OR SERVICES AND PRICE/COSTS

B.1 LISTING OF CLAUSES INCORPORATED BY REFERENCE

NOTICE: The following contractclauses pertinentto this section areherebyincorporatedby reference:

I. FEDERAL ACQUISITION REGULATION (48 CFR CHAPTER 1)

fLAUSE |

UMBER _)ATE _ITLE
one included by reference

II. NASA FAR SUPPLEMENT (48 CFR CHAPT 18)

_LAUSE

_UMBER DATE _ITLE
I [Noneincluded by reference

III. FULL TEXT CLAUSES

B.2 SUPPLIES AND/OR SERVICES TO BE FURNISHED

(a) The Contractor shall provide all resources (except as may be expresslystated in this
contract as furnished by the Government) necessary to support the services to be provided in
accordance with the Statement of Work in Section C. This contract is for Crew, Robotics,
and Vehicle Equipment (CRAVE) for NASA, using cost reimbursable Indefinite
Delivery/Indefinite Quantity (IDIQ) and firm fixed price Indefinite Delivery/Indefinite
Quantity (IDIQ) contracting methods. These methods provide for the acquisition of
necessary labor, supplies, and other services that cannot be sufficiently identified,
predetermined, or qualified in advance.

(b) The contractor is required to furnish all the services identified in the Statement of Work
and as directed through the issuance of delivery orders. These services shall be ordered in
accordance with Federal Acquisition Regulation (FAR) clauses entitled "Ordering," "Order
Limitations," and "Indefinite Quantity" found in Section I. The Government's obligation for
the indefinite quantity is limited to that specified in Clause B.3.

D (End of Clause)
B-1
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D B.3 IDIQ GUARANTEED MINIMUM QUANTITY OF WORK
(a) The guaranteedminimum contractvalue of work that will be orderedunder this contract, and
which will be initiated through the issuance of delivery orders shall be $15,000. The maximum
value that can be ordered under the IDIQ provisions of this contract is $48,000,000. This amount
includes both cost and fee.

(b) If the Government orders supplies or services in excess of the minimum but not up to the
maximum, this circumstance shall not constitute the basis for an equitable adjustment to any
contract price, estimated cost or fee.

(c) The minimum amount in paragraph (a) is applicable only if the contractor submits a
minimum of 5 good faith proposals on at least 5 delivery orders through out the life of the
contract.

(d) If the eontractor receives a Delivery Order equal to or greater than $15,000, the Government
will have satisfied its minimum requirement under this contract.

(End of Clause)

B.4 ESTIMATED COST AND FEE FOR IDIQ/CPFF DELIVERY ORDERS

(a) Estimatedcost of IDIQ/CPFFDelivery Orders: $ TBD [Amount will be determined as the
IDIQ/CPFF Delivery Orders are issued].

I (b) Maximum fee of IDIQ/CPFF Delivery Orders: $ TBD [Amount will be determined as the
IDIQ/CPFF Delivery Orders are issued].

(c) Totalestimatedcost and fee of IDIQ/CPFFDelivery Orders: $ TBD [Amount will be
determined as the IDIQ/CPFF Delivery Orders are issued].

(End of Clause)

B.5 FIRM FIXED PRICE (NFS 1852.216-78) (DEC 1988)

Total firmfixed priceof thiscontract is: $ TBD [Amount will be determined as the
IDIQ/FFP Delivery Orders are issued]

(End of Clause)

B.6 CONTRACT FUNDING

(a) For purposes of payment of cost, exclusive of fee, in accordance with the Limitation of
Funds clause, the total amount allotted by the Government to this contract is:

Cost Plus Fixed Fee Delivery Orders $1
Firm Fixed Price Delivery Orders $1

This allotment covers the following estimated period of performance: TBD

j (b) An additional amount of $TBD is obligated under this contract for payment of fee.(End of Clause)
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O B.7 IDIQ DELIVERY ORDER ESTIMATING - CPFF

These pre-established rates shall be used in establishment of the estimatedcost of individualCPFF
delivery orders.

A. Fully BurdenedRateswithoutFee
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O B. Travel
All travel shall be as approvedby the Government prior to travel and will be allocated to the
contract based on actual airfare and per diem rates per the most current official CONUS Per
Diem Rates, located at www.dtie.mil/perdiem/pdrform.html. All requests for travel shall include
the purpose and the rationale for the travel, such as why the purpose cannot be accomplished
through a means other than travel (i.e., teleconferencing).

Costs relating to approved travel shall be allocated to individual delivery orders under this
contract. Vouchers may be submitted upon completion of individual trips and shall be prepared
and submitted in accordance with Clause G.4 entitled "Submission of Vouchers for Payment."
The invoices shall include copies of receipts for airfare, lodging, carrental, and other expenses as
required by the company policy. All costs for trips will be limited as follows:

1. Maximum allowable costs for lodging, meals and incidental expenses are limited to current
Government-established per diem rates.

2. Maximum allowable cost for use of privately owned vehicles shall be restricted to the
Federal Travel Regulations.

3. Allowable air travel expenses are limited to standard coach fare whenever it does not conflict
with the ultimate purpose of the travel.

4. Allowable automobile rental cost is limited to compact cars.

5. Per diem paid on travel days are 3/4per diem. The time spent in travel is not considered.

6. No fee shall be applied to the costs of trips.

C. Materials and Other Non-labor Costs

As applicable, include separate cost estimates for materials, which are non-fee beating and other
miscellaneous non-labor costs that are required for performance of the delivery order. All non-
labor costs that are proposed must be allowable and allocable in accordance with the FAR,
NASA FAR Supplement, and any other applicable NASA procurement policy documents. The
contractor shall include back-up information with their estimate that provides rationale for their
proposed cost estimates for materials and other non-labor costs.

No fee shall be applied to the cost of materials.

D. Fe.._ee

The maximum Fee for delivery orders issued under this contract shall not exceed 10 percent of
the estimated cost for each delivery order, excluding travel and materials. Fee wilq-benegotiated
on a DO basis.

(End of Clause)

B-4
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O B.8 IDIQ DELIVERY ORDER ESTIMATING - FFP

These pre-establishedrates shall be used in establishment of the individualFFP deliveryordersas
follows. No escalation is included fornon-exempt labor categories.

A. FunnyBurdened Labor Rates (Plus Escalation for Exempt Labor Categories ONLY)

B. Materials_ Travel and Other Non-labor Firm Fixed Prices

As applicable, identify separately materials and other miscellaneous non-labor prices that are
required for performance of the delivery order. All non-labor prices that are proposed shall
include back-up information with their estimate that provides rationale for the proposed prices to
allow for a Government price analysis.

D (End of Clause)[END OF SECTION]
B-5
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0
1.0 INTRODUCTION

This document describes the type of work required to perform the design, development, testing,
manufacturing, and evaluation (DDTM&E) and sustaining engineering (SE) necessary to certify,
deliver and maintain Extravehicular Activity (EVA) equipment, Flight Crew Equipment (FCE),
Crew Health and Conditioning Systems (CHeCS), Extravehicular Robotics (EVR) equipment,
Environmental Control and Life Support (ECLSS) equipment, and Active Thermal Control
Systems (ATCS) equipment, including ground support equipment (GSE). These categories will
subsequently be referred to as Crew, Robotics and Vehicle Equipment (CRAVE). The products
and serviees provided in this Statement of Work (SOW) will support the Space Shuttle, the
International Space Station (ISS), and advanced programs of Government-Furnished Equipment
(GFE) for future human Space Flight programs. This effort includes the necessary labor,
material, equipment, and facilities to accomplish the tasks required by this contract.

The contractor shall provide all necessary program, business management, engineering,
technical, and administrative skills necessary to accomplish the objectives and outcomes
described within this contract. The contractor shall perform the services and deliver the products
described in this Statement of Work (SOW), contract terms and conditions, applicable
documents, Data Requirements Descriptions (DRDs), Data Requirements List (DRL), and other
plans and sections contained within this contract and as directed through authorized Delivery

O Orders (DOs).
2.0 SCOPE OF WORK

The scope of work to be performed under this contract includes:

• EVA tools and equipment DDTM&E and SE for the Space Shuttle and ISS
Programs;

• EVR equipment DDTM&E and SE for the Space Shuttle and ISS Programs;
• ECLSS equipment DDTM&E for the Space Shuttle and ISS Programs;
• ATCS equipment DDTM&E for the Space Shuttle and ISS Programs;
• Flight Crew Equipment DDTM&E and SE for the Space Shuttle and ISS Programs;
• Crew Health and Conditioning Systems DDTM&E and SE for the Space Shuttle

andISSPrograms;

• Design,fabricationandtestsupportforadvanceddevelopmentprogramsfor
categoriesofproductslistedabove;

• Hardware/Softwareupgrades,modifications,andbuild-to-printprovisioningfor
categoriesofequipmentlistedabove.

GFE consists of both mechanical and electrical/eleetronichardware and software elements. The
tasks to be performed under this contract include DDTM&E and SE of the following:

D • EVA tools and equipment including,but not limited to: EVA hooks, safety tethers,foot restraints, workstations, lights, ratchets, sockets, power tools, torque multipliers and
C-3
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O other crew aids and tools. Advanced development EVA tasks expected to be part of this
contract include the design and fabrication necessary to support the pressurized garment
assembly and the portable life support system in the Advanced Spacesuit Program.

• EVR equipment, including, but not limited to: dexterous hands, arms, manipulators,
and end effectors, robotic workstations, including telepresenee equipment, robotic mobile
platforms, automated free-flying camera or instrument platforms, robotic handling
interfaces, tools and targets, crew safety devices such as the Simplified Aid for EVA
Rescue (SAFER) and robotic ground simulation systems.

• ECLSS equipment, including, but not limited to: Water Transfer Hardware such as
connectors, hoses, and liquid containers; Detection equipment for hazardous chemicals
such as hydrazine; Emergency breathing equipment including masks, hoses, and tanks;
water recovery systems; air revitalizations systems; galley food processing equipment;
and water metering equipment.

• ATCS equipment including, but not limited to: active thermal control and payload
cold stowage hardware such as: payload interface coolant subsystems, actively powered
freezer and transport systems, un-powered (Passive) freezers and transport systems,
hardware associated with stowing science samples, and ATCS associated crew aids and
personal protection equipment (PPE). The tasks will include design, fabrication and!or

I testing of coolant interface subsystems, coolers and related systems, cold boxes, heatexchangers, phase change and desiccant materials and packaging, sample containers,
related soft goods and supporting hardware.

• Flight Crew Equipment including, but not limited to: Housekeeping equipment,
softgoods, and consumables to support routine cleaning and trash collection; Restraints
and Mobility Aids for IVA such as handrails, stowage equipment, and foot restraints;
Crew Provisioning items to support nominal work and personal activities such as:
clothing; hygiene; crew requests; personal items; and entertainment. Tools and
Diagnostics equipment such as: maintenance work area; intravehicular activity OVA)
tools and test equipment used to support routine maintenance and identification of failed
systems, the isolation of failures, and the replacement of defective devices.

• CHeCS product types are flight packaging for COTS Medical Equipment; design,
test, analysis, and as-built documentation, for new or modified COTS Physical
Conditioning equipment; design, test, analysis, as-built documentation for modified
Commercial Off The Shelf(COTS) medical equipment, flight qualified and certified
Medical equipment, flight qualified and certified physical conditional equipment; design,
test, analysis, and as-built documentation, for new or modified COTS environmental
monitoring equipment necessary to assure crew health; and flight qualified and certified
environmental monitoring products.

I}
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O • Other GFE items that are not specifically identified above but are in the general
category of the GFE groupings. These items and the documentation required will be
identified in the request for work.

Additional tasks expected to be part of this contract include the manufacturing, delivery, and
maintenance of existing designs for each of the categories of equipment listed,, which the
Government has manufacturing rights.

2.1 GENERAL OVERVIEW

Work will be authorized for this contract through the issuance of Delivery Orders (DOs). The
DOs will define the detailed requirements specific to a particular task. The work processes and
procedures that have been used to satisfactorily complete GFE and Flight Products are
documented and located on the Engineering, Safety &Mission Assurance (S&MA), ISS program
and SSP program servers. The contractor can offer changes to the general requirements
following the Engineering Change Control process defined in EA-WI-027, "Configuration
Management Requirements." The contractor shall furnish the personnel, equipment, materials,
resources, and facilities necessary to perform any, or all of the followingactivities: design,
development, test, evaluation, manufacturing, delivery, maintenance, storage, repair and the
sustaining engineering of the GFE.

O 2.1.1 The contractor shall, provide support of Government-manageddesign, development,test, manufacture, evaluation, delivery, maintenance, repair and sustainingengineering activities
for the hardware/system.

2.1.2 The contractor shall seek and use, when found, innovations that promote
improvements in the overall efficiency and economy in all areas of responsibility defined in this
SOW.

2.1.3 The contractor shall utilize commercial off-the-shelf (COTS)hardware/software in
the design of the CRAVE hardware/system whenever the'COTS hardware meets design
requirements.

2.1.4 The contractor shall perform all tasks in accordancewith the JSC Engineering
Directorate work instruction EA-WI-023, Project Management of GFE Flight Projects, unless
otherwise directed by a DO.

2.1.5 When electrical/electronic packages and subsystems require the design/development
of software or firmware, these tasks shall be performed in accordancewith EA-WI-025, GFE
Flight Project Software and Firmware Development, unless otherwise directed by a DO.

2.1.6 Configuration management of these tasks shall be performedin accordance with
EA-WI-027, unless otherwise directed by a DO.
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O 2.1.7 Any contractor desired exceptions to EA-WI-023, EA-WI-025 or EA-WI-027 shall be
submitted for review and approved by NASA.

2.1.8 All handling, processing, or testing of Class I or II hardware at the contractor's
facility, prior to acceptance by the Government, shall be documented using a work authorization
document.

2.2 DESIGN AND ANALYSIS REQUIREMENTS OVERVIEW

The contractor shall perform design and analysis tasks for mechanical and electrical/electronics
hardware and related software as directed by a DO. EVA tasks shall follow the requirements that
are specified in JSC 26626, Extravehicular Activity (EVA) Hardware Generic Design
Requirements Document. All designs produced under this contract shall comply with the
requirements of JPG 8080.5, JSC Design and Procedural Manual. These tasks include, but are
not limited to, the following:

2.2.1 Develop hardware and software project requirements.

2.2.2 Develop conceptual layouts and perform engineering and feasibility studies.

2.2.3 Perform preliminary design and analysis of mechanical and electrical/electronics

O components and subsystems.
2.2.4 Complete detail design and analysis of mechanical and electrical/electronics
components and subsystems.

2.2.5 Complete detailed design and analysis of sottware in support of electrical!electronics
packages and subsystems.

2.2.6 Complete hazard analysis.

2.2.7 Perform failure analysis.

2.3 FABRICATION AND ASSEMBLY REQUIREMENTS OVERVIEW

The contractor shall perform the following fabrication and assembly tasks as directed by a DO:

2.3.1 Fabricate and assemble mechanical and electrical/electronics components and
subsystems.

2.3.2 Fabricate and assemble Space Flight hardware.

2.3.3 Write and deliver software programs in support of electrical/electronics packages and
subsystems.

C-6



NNJ04HH99B _ Section C
STATEMENT OF WORK

A - Crew, Robotics,andVehicleEquipment(CRAVE)- Unrestricted

O 2.3.4 Maintain and repair Space Flight mechanical and electrical/electronics equipment.

2.4 TESTING REQUIREMENTs OVERVIEW

The contractor shall be required to perform testing as directed by DO. The testing shall be
performed at contractor, subcontractor, or Government facilities. The contractor shall test
mechanical and electrical/electronics components, subsystems and integrated assemblies.

2.5 APPLICABLE DOCUMENTS

Applicable documents are listed in Attachment J-12. All listed documents are applicable to the
extent specified. When there are conflicts between the listed documents and the requirements of
this SOW, the SOW shall prevail. The contractor shall utilize the latest revision of the
documents at the time a DO is issued.

3.0 FUNCTIONAL REQUIREMENTS

The scope of work for each end product will be identified in a DO. The effort required to
complete a DO will require all or some subset of the tasks described below. Alternate forms or
additional documentation may be required and will be identified in a DO.

i 3.1 Design and Analysis
3.1.1 Hardware/Software ProiectRequirementsDefinition

The contractor shall develop hardware/software project requirements necessary to complete the
conceptual and preliminary designs. These requirements are derived from the mission goals and
objectives and from top-level performance requirements. Mission goals and objectives and top-
level performance requirements will be provided in a DO or in the "Project Technical
Requirements Specification (PTRS)." In some cases, if directed by a DO, the contractor shall
develop the PTRS from the top-level requirements provided in a DO.
The hardware/software project requirements shall include, but not be limited to, those associated
with function, performance, testing, operations, interfaces, facilities, environment, assembly and
installation, hardware and software integration, materials and processes, S&MA, structural
integrity, logistics and reporting. For hardware and software that will be used Intravehicular
(IVA) and has been determined to be non-critical GFE, the contractor shall provide the
documentation of project requirements in accordance with the Data Requirements Document
(DRD) titled, "Flight Hardware Project Requirements and Verification Document (PRVD)."

A SRR data package shall be submitted and conform to the guidelines in DRD titled, "GFE
Systems Requirements Review Data Package," unless otherwise directed by a DO. If directed by
a DO, the contractor shall be required to present the requirements at a Systems Requirements
Review (SRR) as defined in WI-EA-023. The SRR will occur either at Johnson Space Center
(JSC), the contractor's facility or another location.

I
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O The following documents are required to be available at the SRR:

Products Version SRR Data
Pkg. RIDable (Y/N)

PTRS Final*
(see Section 7.1.3.2

or of WI-EA-023) Yes Yes
*For PRVD,

PRVD requirementsportion
only

Final forFunctional
Interface Control Documents (ICDs) Characteristics Yes Yes

content
ConfigurationMana[_ementPlan Final Yes No
Software Development Plan Final Yes No

3.1.2 Conceptual Design and Analysis

The contractor shall develop hardware/sotbccaredesign concepts and approachesand shall
perform preliminary analyses. The conceptual design end-products may consist of functional
requirements for mechanical and electrical/electronic elements; preliminary drawings, sketches,

O layouts, diagrams, and conceptual moekups; supporting analyses, trade studies, and feasibilityassessments; and cost and schedule estimates for hardware/software design, fabrication and
installation. The contractor shall also show the feasibility of designing and fabricating the
proposed hardware and software along with the most probable design and fabrication approach.
The contractor shall be required to present the conceptual design and analysis results to NASA,
unless otherwise directed by a DO.

3.1.3 Preliminary Design

The contractor shall develop the preliminary designs as directedby a DO. The preliminary
design process may consist of the following, as appropriate: engineering layouts, and analyses;
hardware/software designs; fabricationand installation approaches; detailed equipment
requirements; any special test or handling requirements; and cost schedule or estimates for
manufacturing test, etc. The fabrication of breadboard, brassboard, or engineering units of the
proposed design may be required as part of the preliminary design process.

Preliminary designs shall comply with the detailed equipment requirements and describe the
main components, configurations, limitations, characteristics and modes of operation. A
Preliminary Design Review (PDR) package shall be submitted and conform to the guidelines in
DRD titled, Preliminary Design Review Data Package, unless otherwise directed by a DO. The
contractor shall be required to present the design at PDR. The PDR will occur either at JSC, the
contractor's facility or another location.

t
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O The PDR data package shall include detailed equipment requirements in the form of a
preliminary End Item Specification (EIS) and/or preliminary Software Design Document (SDD),
unless otherwise directed by a DO. For EVA projects, the detailed equipment requirements shall
be provided in the form of a preliminary Certification and Acceptance Document (CARD).

A partial listing of the documentation products that are to be provided in the PDR data
package are identified in the table below (a full listing of the documentation is identified in DRD
titled, Preliminary Design Review Data Package. Additional documentation products will be
added through DO direction.

PDR

Products Version Data Pkg. RIDable (Y/N)
EIS Preliminary Yes Yes

CARD

(for EVA Projects only) Preliminary Yes No
Software Requirement Specification Final Yes Yes

Engineerin[[ Drawings Preliminary Yes Yes
SDD Preliminary Yes Yes

V&VD

Or Preliminary for Yes Yes
PRVD verification plancontent

I ICDs Preliminary for Detailed
Specification content Yes Yes

Safety Data Package Phase I Yes Yes

EEE Parts Analysis Preliminary Yes Yes
Design Analyses Reports Preliminary Yes Yes

3.1.4 Detailed Design

The contractor shall provide detailed designs as at the Critical Design Review (CDR) thatmay
consist of the following, as appropriate: detailed fabrication and assembly drawings; detailed
engineering analyses; hardware and software specifications and other documents as required;
certification requirements, computer files generated from Computer Aided Design (CAD), Finite
Element Analysis (FEA), and Contractor written source codes and executable programs. The
CDR data package shall be submitted by the contractor and shall conform to the guidelines in the
DRD entitled, "Critical Design Review," unless otherwise directed by a DO. The contractor may
be required, if directed by a DO, to present the detailed design at the CDR. The CDR will occur
either at JSC, the contractor's facility or another location.

The contractor shallprovide, as part of the CDR Data package, final, detailed drawings,
including assembly drawings suitable for fabrication and assembly of hardware and a drawing
tree that shows the relationship of the GFE end item to the assembly, sub-assembly and the piece
parts. All drawings shall be in the Pro-E format suitable for inclusion into the JSC Drawing

D Database. Electrical and electronic schematics shall be provided in the ORCAD format. Thecontractor shall also provide fully parameterized solid models, including assembly drawings, in a
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O Pro-E readable format. Drawing formats, practices, naming conventions for solid models and
drawings, and configuration management shall be performed in accordance with JPG 8500.4,
Engineering Drawing System Manual. Drawings shall be formatted in accordance with DRD
titled, Engineering Drawings. All final drawings and subsequent drawing revisions will be
approved by the Government before hardware fabrication begins.

The contractor shall either: (1) release drawings through the JSC Engineering Drawing Control
Center (EDCC) or (2) deliver drawings and associated files released through the contractor's
system that are JPG 8500.4 complaint to the JSC Engineering Drawing Control Center (EDCC)
upon delivery of the first piece of hardware. If the contractor is delivering to the EDCC, the
contractor shall have a system in place similar to the JSC system for configuration management
prior to delivery that has been approved by NASA. The Government will approve all top
assembly drawings. If an in-place drawing system is used, the contractor, upon completion of a
DO, shall deliver to the EDCC all original drawings; native engineering files (e.g. CAD models,
drawing files, etc.) created or revised by the contractor or sub-contractor, and serialization/lot
number records for all hardware built to those drawings.

The CDR data package shall include detailed equipment specifications in the form of an End
Item Specification (EIS) and/or SDD. The detailed equipment specifications and test
requirements for EVA projects shall be provided in the form of a CARD. In addition, the
contractor shall prepare a plan for the sustaining of the GFE hardware/system based on the
information shown in paragraph 3.4 of this SOWO
A partial listing of the documentation products that are to be provided in the CDR data package
are identified in the table below (a full listing is identified in the DRD titled, Critical Design
Review Data Package). The final versions of the preliminary documents presented at PDR are to
be available. Additional documentation products will be added through issuance of delivery
orders.

CDR

Products Version Data Pkg. RIDable (Y/N)
En_rneeringDrawings Final Yes Yes

CARD
Final Yes Yes

(for EVA Pro)cots only)
Final for Detailed

ICDs Specification content Yes Yes
Safety Data Package Phase I/ Yes Yes

Engineering Analyses Reports Final Yes Yes

V&VD
Or Finalforverification

PRVD plan content Yes Yes

SDD Final Yes Yes
Sot_wareCode Preliminar_ No No

EIS Final Yes Yes
Sustainin_Engineerin_ Plan Preliminary No No

I EEEPartsAnalysis Final Yes Yes
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O Upon completion of the CDR, the design of the hardware/software shall be controlled and any
changes to the requirements or design that deviate from the material submitted during CDR shall
be submitted to the Technical Manager's Representative (TMR) for approval. The contractor
shall document the changes in an Engineering Design Change Proposal (DRD titled, Engineering
Drawing Change Proposal). The contractor shall be required to present the change to the
appropriate JSC Configuration Control Board.

3.1.5 Hazard Analysis

The contractor shall provide analysis verifying that the detailed hardware and software design is
safe for personnel and facilities. The contractor shall meet all applicable safety and reliability
design requirements as defined JSC 17481 "Safety Requirements Document for JSC Shuttle
Space Flight Equipment" for the Space Shuttle program and SSP 50021, Space Station Safety
Requirements, for the Space Station Program.

The contractor shall be required to present the results or relevant calculations of the analysis at
the CDR or at other forums as directed by NASA. All calculations and results shall be in the
contractor's report format and be available to the Government upon request.

3.2 FABRICATION

The contractor shall provide all material, equipment, facilities, transportation, resources, and
personnel to perform the fabrication, assembly, maintenance and repair of the hardware as
described in a DO.

Workmanship standards shall be employed throughout all phases of hardware manufacture to
control the quality of the operations.

3.2.1 Mechanical Work Disciplines

Mechanical work disciplines shall include equipment and expertise in, but not limited to, the
following: conventional and specialized machining; metalsmith fabrication; riveting, soldering,
brazing, and welding; conventional and specialized woodworking; lay-up, bonding, processing,
and machining of composite materials; hand fairing and finishing of sculptured surfaces and
contours; electrical discharge machining (wire or die sink); tubing and instrumentation
installation and soffgoods fabrication. Specialized services shall include heat treating, plating,
rapid prototype and painting, anodizing, alodining, composite lay-up, vacuum bagging and wire
wrapping. Fabrication may also include special processes identified in paragraph 3.2.3 of this
SOW.

Fabricationof Space Flight hardware will require workmanship standards as specified in
paragraph 2.1.3.2 of JPG 8500.4 and SKZ36103755, JSC Fabrication Tolerances and Practices,
or best commercial practice. If best commercial practice is used, the contractor's standards shall
be submitted per DRD titled, Flight GFE Workmanship Specification List, for review and
approval.
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Q
Consideration for tight dimensional tolerances and allowances for tolerance build-up may also be
required when fabricating and assembling Space Flight hardware.

3.2.2 Electrical!Electronics

The contractor shall provide Electrical/Electronic work disciplines and equipment with expertise
in, but not limited to the following: fabrication and assembly of printed circuit boards with
surface mount technology and through hole assembly; electrical/electronic hardware components
and subsystems; and general electronics fabrication and assembly of miscellaneous hardware
such as: cables, harnesses, and any associated special tooling or fixtures. Integration of
electrical/electronic hardware into final assemblies shall use installation and operation
specifications, and shall provide mounting, power, wiring and circuit protection.

Fabrication of all electronic equipment shall include the installation of all software codes, if
applicable, in support of electrical/electronics packages and subsystems. Workmanship
standards shall be employed throughout all phases of hardware manufacture to control the
quality of the operations. These standards shall comply with the NASA-STD-8739 series. The
contractor's standards shall be submitted per DRD titled Flight GFE Workmanship Specification
List for review and approval.

i 3.2.3 Special Processes
The contractor shall provide specialized processes, which include but are not limited to, as
follows: splicing, gear cutting, gear grinding, centerless and blanchard grinding, vacuum and
conventional heat treating, stress relieving, plating, metalizing, plasma spraying, sand blasting,
anodizing, laser engraving, painting, graphics artwork layout, silk screening and decaling of
instrumentation (panels, chassis, cabinets, and printed circuit boards), and any other types of
surface treatments.

3.2.4 Materials

Materials expected to be utilized in this contract include, but are not limited to, the following:
ferrous metals, non ferrous metals (including super and high temperature alloys), ceramics,
composites, plastics, wood, Teflon, foam, honeycomb, Nomex and Beta cloth fabrics, coolant
fluids, etc.

3.2.5 Material Process Control

The contractorshall perform hardware development,modifications, and upgrades discussed in
this SOW utilizing adequate materials and process control per SE-R-0006, General Specification,
Space Shuttle Systems Requirements for Materialsand Process, for the Space Shuttle Program
and SSP 30233, Space Station Requirements for Materials and Processes, and JSC 27301,
Materials Control Plan for JSC Flight Hardware, for the Space Station Program.D
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O The contractor shall be required to submit sample materials for NASA to perform materials
testing per NASA-STD-6001, Flammability, Odor, and Off-Gassing Requirements and Test
Procedures for Materials in Environments that Support Combustion. The contractor shall control
stress, corrosion, cracking, and material fracture by designing to MSFC-STD-3029, Design
Guidelines for Controlling Stress Corrosion Cracking, and JSC 25863, Fracture Control Plan for
JSC Flight Hardware, for the Space Shuttle Program and SSP 30558, Fracture Control
Requirements for Space Station, for the Space Station Program. The contractor shall comply
with the JSC Fastener Integrity Program that is identified in JSC 23642. All materials shall be
reviewed and approved as part of the Preliminary Design Review, Critical Design Review, and
Engineering Design Change Proposal processes. Materials and process controls for the
fabrication of advanced development hardware will be specified in a DO.

3.3 TESTING

The contractor shall be required to perform development, acceptance, and qualification testing of
hardware/systems as directed by a DO or identified in the CARD, V&VD or PRVD. The
contractor shall test mechanical and electrical/electronics packages, components, subsystems and
integrated assemblies.

3.3.1 Laboratory Use

The testing shall be performed at Contractor or Government-Furnished Facilities. The contractor
shall be responsible for the efficient, well planned use of Government laboratories that may be
used in support of this contract. The contractor shall identify cost effective alternative plans and
approaches available for those times when Government services and facilities are not available
for contractor use. The Government may direct the use of a particular test facility. Unique
testing, such as human thermal vacuum testing, will be performed at Government-Furnished
Facilities. Any testing that is performed at Government-Furnished facilities shall follow the
appropriate work instructions for that facility.

3.3.2 Test Documentation

The contractor shall be responsible for the preparation of the test requirements, test plans and
procedures, work authorization documents, discrepancy reporting and tracking, post test reports,
and all documentation associated with testing of hardware/systems. All test documentation will
require the approval by the Government. Unless otherwise directed by a DO, the test
documentation shall include but not be limited to:

3.3.2.1 Certification Plans

Certification plans shall be provided in the form of a Verification and Validation Document
(reference DRD titled, Flight GFE Verification and Validation Plan), and for EVA hardware and
software, the certification plan is identified in Table 4, Verification Matrix of the DRD titled,

I Certification and Acceptance Requirements Document (CARD). The certification plan shall
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O define the specific methods to be used to verify that the hardware and sot_are meets the
technical design requirements.

3.3.2.2 Certification Verification

The contractor shall provide a certification report,, which contains the formal certification data
that are required to allow the hardware and software to be certified. Certification verification
shall be prepared in accordance with DRD titled, Government Certification and Approval
Request (GCAR).

3.3.2.3 Test Plans

The contractor shall provide development,certification, and acceptance test plans. The
certification test plan shall be in accordance with DRD titled, Certification Plan. For EVA
hardware and sottware, this plan is included in the Verification Matrix of the CARD. For
development and acceptance test plans, the format shall be in the contractor's format.

3.3.2.4 Test Procedures

The contractor shall prepare development, certification, and acceptance test procedures.
Development test procedures shall be submitted to the Technical Manager's Representative in

O he contractor's own test procedure format for review two weeks prior to the start of testing. Ifno comments are received within that time period, testing can proceed. Certification test
procedures shall be prepared in accordance with DRD titled, GFE Qualification Test Procedure,
and acceptance test procedures shall be submitted in accordance with DRL titled, GFE
Acceptance Test Procedure.

3.3.2.5 Test Reports

The contractor shall prepare certification reports in accordancewith DRD titled, "Certification
Report." Post development and acceptance test reports shall be in the contractor's report format.

3.3.2.6 Test Fixture and Test ConfigurationDrawings

The contractor shall provide drawings and solid models in accordance with DRD titled,
"Engineering Drawings," for any special test fixtures and test configurations that are used in
acceptance and certification tests as specified in a DO. These drawings shall be released into the
JSC drawing system.

3.3.3 Test Capability

The contractor shall perform development, qualificationand acceptance testing of CRAVE
hardware/system. Testing shall be performed in accordance with the requirements that have
been identified in the CARD, V&VD or PRVD. Testing shall include, but not be limited to, the

I following:
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O
3.3.3.1 Development/Evaluation Testing

The contractorshallperformdevelopment/evaluationtestingof hardware/systemsin an
appropriatelaboratorysetting to verify the design approach.

3.3.3.2 Thermal Testing

The contractor shall perform thermal testing of mechanical and electrical/electronic hardware to
insure proper function at thermal environment limits.

3.3.3.3 Vacuum and Thermal Vacuum Testing

The contractor shall perform vacuum and thermal vacuum testing of mechanical and
electrical/electronic hardware to insure proper function at vacuum or thermal vacuum
environment limits.

3.3.3.4 Vibration Testing

The contractor shall perform hardware workmanship acceptance testing as well as vibration
environmental testing for certification of mechanical and electrical/electronic hardware.

D Oxygen Acceptance Testing
3.3.3 _5

The contractor shall perform Oxygen acceptance testing on all oxygen systems components to
ensure proper oxygen system workmanship. Testing shall be performed per SSP 41172,
Qualification and Acceptance Environmental Test Requirements. The contractor shall provide
testing, processing,,and handling facilities and capabilities compatible with 100% high and low
pressure oxygen systems and components. Facilities and capabilities shall include, but are not
limited to, clean rooms, laminar flow benches, and precision cleaning facilities.

All new and existing GFE,pertaining to 100%oxygen systems and components, shall be
evaluated for oxygen systems hazards by White Sands Test Facility (WSTF), Oxygen Systems
personnel. In addition, all Oxygen systems and components shall be subjected to WSTF oxygen
compatibility and acceptance testing per JSC 27301.

3.3.3.6 Electromagnetic Interference/Electromagnetic Compatibility (EMI/EMC) Testing

The contractor shall perform EMI/EMC tests to insure an eleetromechanical or electronic
component or assembly will not adversely affect or be affected by spacecraft systems. Testing
shall be in accordance with JSC 27743, EMC Test Methods for Shuttle Orbiter Equipment/
Experiments, for the Space Shuttle Program and SSP 30238, Space Station Electromagnetic
Techniques, for the Space Station Program.
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O 3.3.3.7 Ionizing Radiation Testing.

The contractor shall perform Ionizing Radiation Testing in accordance with NSTS 07700
Volume X Book 1 and 2 for the Space Shuttle Program and in accordance with SSP 30512,

•Space Station Ionizing Radiation Design Environment, for the Space Station Program.

3.3.3.8 Vacuum Ultraviolet Testing

The contractor shall perform Vacuum UltraViolet (VUV) radiation testing in accordance with
SSP 30425, "Space Station Program Natural Environment Definition for Design.

3.3.3.9 Atomic Oxygen Testing

The contractor shall perform Atomic Oxygen (AO) testing in an atomic oxygen Plasma Asher or
equivalent facility and shall follow procedures determined appropriate by the JSC Structural
Engineering Divisiort/Materials and Process Branch, and as directed by DOs.

3.3.3.10 Contrast Ratio, Bi-directional Reflectance Distribution Function (BRDF) Testing

When Contrast Ratio and BRDF testing are required for hardware/systems, a "2 X 2"
checkerboard coupon conforming to requirements specified in a DO or appropriate specifications
shall be made using the same materials and processes as the flight hardware (or qualification
units).

3.3.3.11 Static/Dynamic Loads Testing

The contractor shall perform static loads testing when the hardware design earmot be adequately
analyzed to insure a positive margin of safety. The contractor shall perform dynamic testing
such as random vibration, acoustic, modal, sine sweep, or smart hammer to complete acceptance
testing requirements.

3.3.3.12 Functional Performance Testing

The contractor shall perform functional performance testing in an appropriate laboratory setting
to ensure the hardware and software meets all functional performance requirements.

3.3.3.13 Software Verification and Validation Testing

The contractor shall perform software Verification and Validation (V&V) testing on software
code, which supports electrical/electronic packages and subsystems.

3.3.4 System Acceptance

I The contractor shall provide a Certification Data Package (CDP) for the hardware/system thathas been identified in a DO as flight hardware and software required in support of the SSP or ISS
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O programs. As partof the CDP, thecontractorshall complete the V&V matrix (DRD titled,Flight
GFE Projects Requirements and Verification Document) and assemble the documentation that is
identified in the Flight GFE Verification and Validation Report (DRD titled, Flight GFE
Verification and Validation Report). The contractor shall be required to present the data at a
System Acceptance Review (SAR) that will occur either at JSC, the contractor's facility or
another location.

The contractor shall provide to NASA, upon request, any special test fixtures and test
configurations, instrumentation, spare components (engineering or flight) including non-
compliant components, and any unused materials purchased under a DO.

The documentation products that are to be available at the SAR are shown in the table below:

SAR
Products ,Version Data Pkg. RIDable (Y/N)

Version Description Document (soRware and/or Final Yes N/A
firmware)
V&VD Finalforverification

or resultscontent Yes N/APRVD
CARD Finalwith

( forEVAprojects only) verificationmatrix Yes N/A
completed

O EngineeringDrawings(includin_CADmodels) Final Yes N/A
GroundSafety Analysis Report (as requiredby

KSC) Final Yes N/A
(seeEA-WI-023fordetails)

CertificationData Package N/A Yes N/A
(see EA-WI-023fordetails)

ADP

or N/A Yes N/AJSCProject Parts Tag- JF911,
(see EA-WI-023forapplicability)

SafetyData Package PhaseIII Yes N/A
ISSFunctionalConfiguration Audit/Physical

ConfigurationAudit (FCA/PCA) N/A Yes N/A
(See Section7.5.2.7of

EA-WI-023)
User'sGuide(as describedbelow) Final Yes N/A

Sustainin_En_ineerin_Plan Final Yes N/A
Qualification& Acceptance Procedures Final Yes N/A

The contractor shall develop a Flight Products User's Guide (reference DRD titled, Flight
Product User Guide) to provide a descriptive explanation of the GFE for the intended end use.
The guide shall indicate how to use the GFE to accomplish the operational requirements and stay
within any operational constraints to maintain the safety and functionality of the GFE.

I
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0
3.4 SUSTAINING ENGINEERING

Sustaining a GFE item consists of many activities that imeract with each other. Under nominal
conditions, (e.g., no changes, no problems, no off-nominal scenario discussions, etc.), the
activities can be separated into mission-specific activities and non-mission-specific activities.
Any of these activities can result in the need to perform an off-nominal activity, such as closure
of a discrepancy report or modification to the design, the procedures, or the certification.

Sustaining activities are grouped into the following list of nominal and off-nominal activities.
The list below is a high level depiction of the activities involved in sustaining GFE. Additional
activities, as applicable, may be added to DOs.

Nominal Sustaining Activities:

• Project Management Activity
• Engineering Activity
* Contracting Activity
• Configuration Control Activity
• ALERTS/Advisories (A/As) Activity
• Program Change Evaluation Activity

O • Flight Readiness Activity• Processing Activity
• Pre-flight and Post-flight Operations Activity
• In-flight Operations Activity
• Inventory Activity
• Maintenance Activity
• Limited Life/Cycle Activity
• Unique GSE, STE, and Facility Activity
• Retire GFE Activity

Off-nominal Sustaining Activities:

• Discrepancy Reporting (DR) Activity
• Problem Reporting and Corrective Action (PRACA)
• Repair Activity
• Delta DDTM&E Activity
• Delta Certification Activity
• Alternate Production Certification Activity

I
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O The contractor shall provide sustaining engineeringsupport following delivery of hardware and
software for a period of time specified in a DO. Sustaining engineering activities shall include
drawing revisions, document revisions, equipment modifications, acceptance test support,
procedure review, mission support, failure investigation, and presentations to NASA review
boards and management. The contractor may also be tasked by DO to provide sustaining
engineering services for hardware/systems that were delivered under previous contracts.

3.5 QUALITY ASSURANCE

3.5.1 Quality System

The contractor shall have a quality programthat complies with International Organization for
Standardization document SAE-AS9100, Model for Quality Assurance in Design/Development,
Production, Installation, and Servicing. Third party certification/registration is required within
nine (9) months of contract date. The contractor's quality plan, as developed per SAE-AS9100
requirements, shall be submitted in accordancewith DRD titled, Quality Plan.

The contractor's quality plan shall make provisions for the following supplements to the SAE-
AS9100 elements:

3.5.1.1 Customer Verification of SubcontractedProducts

D The contractor shall submit the appropriatesubcontractdocumentationto the designated NASA
quality representative for determination of the need for Government Source Inspection (GSI)
prior to release of the procurement.

When the NASA quality representative elects to requireGSI for a subcontract, the following
statement shall be included in the direction:

"All work on this order is subject to inspectionand test by the Government at any time and
place. The Government quality representative who has been delegated quality assurance
functions on this procurement shall be notified immediately upon receipt of this order. The
Government representative shall be also notified 48 hours in advance of the time articles or
materials are ready for inspection or test."

For procurements that do not require GSI, the following statement shall be included in the
direction:

"The Government has the right to inspect any or all of the work included in this order at the
contractor's plant."

3.5.1.2 Review and Disposition of NonconformingProduct

I
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O he cognizant Government quality representative shall approve all dispositions of
nonconforming products other than those being reworked to meet specified requirements or
scrap.

Nonconformance reporting shall commence with the manufacturing of the certification or
production hardware and continue through all phases of the project. The reporting shall include
all problems associated with the GSE for the hardware. Nonconformance reporting for materials
to be used in Class I or II hardware, shall commence with the receipt of the material. All
nonconformances shall be reported in accordance with DRD titled, Nonconformance Record.

Nonconformances may be repaired by Standard Repair Procedures, as determined by the
Material Review Board. Before use, Standard Repair Procedures shall be submitted for NASA
approval.

3.5.2 Waivers/Deviation Request

A waiver/deviation request shall be submitted in accordance with EA-WI-027 for all hardware or
software not meeting defined specifications. For proposed waivers and deviations, the contractor
shall establish a means to analyze the safety impact.

3.5.3 Workmanship Specifications

O following shall be used in the design and manufacture of Electrical/electronic
The standards

equipment for high-reliability (flight hardware, critical ground support equipment, etc.)
applications:

a) Soldering,Through-HoleTechnology- NASA-STD-8739.3,SolderedElectrical
Connections,

b) Soldering, Surface Mount Technology- NASA-STD-8739.2, Workmanship Standard for
Surface Mount Technology,

c) Crimping, Cable and Harness - NASA-STD-8739.4, Crimping, Interconnecting Cables,
Harnesses and Wiring,

d) Conformal Coating and Staking- NASA-STD-8739.1, Workmanship Standard for Staking
and Con_formalCoating of Printed Wiring Boards and Electronic Assemblies,

e) Fiber Optics - NASA-STD-8739.5, Fiber Optic Terminations, Cable Assemblies and
Installation,

f) Electrostatic Discharge Control (ESD) -ANSFESD $20.20-1999, Development of an
Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts,
Assemblies and Equipment (Excluding Electrical Initiated Explosive Devices,

I
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O g) Rigid Printed Wiring Board (PWB) Design - IPC-2221, Generic Standard on Printed Board
Design, and IPC-2222, Sectional Design Standard for Rigid Organic Printed Boards, and

h) Rigid Printed Wiring Board (PWB) - IPC-6011, Generic Performance Specification for
Printed Boards, and IPC-6012, Qualification and Performance Specification for Printed Boards."

i) NASA Technical Standards for flight hardware workmanship are available electronically at:

http://standards.nasa.gov

j) IPC standards required shall be supplemented with NASA Goddard Space Flight Center
(GSFC), S-312-P-003B, Procurement Specification for Rigid Printed Boards for Space
Applications and other High Reliability Uses. (Note: all specification references to "GSFC"
shall be substituted with "JSC" for this procurement.) If the contractor chooses to use other
standards, the contractor shall submit those standards for NASA approval per DRD titled, Flight
GFE Workmanship Specification List.

3.5.4 Traceability

A system shall be in place to ensure identification of all materials/products, whether separately
produced discrete items, or material produced in batches, to ensure traceability to the original

O source/manufacturer and to determine verification status. This system shall be maintainedthroughout the life of this contract, including material/product receipt; all stages of production;
delivery; installation, etc.

3.5.5 Changes

The contractor shall notify the Government of any proposed changes (including from proprietary
sources), including, but not limited to the following: fabrication, materials, methods, product
operating characteristics, or processes previously approved. The contractor shall obtain written
approval from the Government before making any change.

3.5.6 Test Results

Records of test results shall be maintained and must be traceable to the procured articles.
Purchased raw materials shall be accompanied with chemical and physical test results from the
manufacture or obtained from a NASA approved testing facility.

3.5.7 Software Quality Assurance

SoRware Quality Assurance requirements are applicable to the following categories of sotb,vare
and firmware: flight soft'wareand firmware; critical ground support soitware and firmware, i.e.,
software and firmware that are an integral part of the operational mission (i.e., support of flight

D program); and software support tools used in (1)the development of flight and critical groundsupport software and firmware; (2) manufacturing processes of mission critical hardware; and
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O (3) test and integration of mission critical hardware, sol, ware, and firmware.

The contractorshall prepare a Software Quality Assurance (SQA) Plan in accordance with DRD
titled, Software Quality Assurance Plan Report. The contractor shall implement the SQA
requirements in accordance with the approved SQA plan.

3.5.8 Audits

The contractorshall conduct internal audits to ensure compliance with contract requirements.
Additionally, the JSC Contracting Officer may request (JSC and contractor) audits of specific
processes to identify potential systemic problem areas for improvement

3.5.9 Problem Reporting and Corrective Action

The contractor shall implement and participate in the process for reporting problems and the
establishments of corrective action in accordance with JSC-28035, Program Problem Reporting
and Corrective Action (PRACA) System for JSC Government Furnished Equipment. Refer to
DRD titled, Problem Reporting and Corrective Action. The contractor shall participate in the
PRACA system unless otherwise directed by a DO.

The contractor shall perform a failure analysis of defective hardware and sot_vare returned to the
contractor unless deemed urmeeessary by the Technical Manager's Representative. The failure
analysis shall be performed in a systematic method such that the true cause of the failure can be
identified. The contractor shall recommend corrective action required to prevent the recurrence
of a failure. The results of the failure analysis and corrective action shall be submitted in a
written report to the Tectmieal Manager's Representative in accordance with DRD titled, Flight
GFE Failure Analysis Report. The contractor may be required to present the results of the failure
investigation and closure ration to the appropriate JSC personnel per JSC 28035, Program
Problem Reporting and Corrective Action for JSC Government Furnished Equipment.

When applicable, the contractor shall be responsible for ensuring all PRACA requirements are
met The contractor shall maintain a status on all open problems, which do not have NASA
approval for closure.

3.5.10 Calibration System

The contractor shall have a documented calibration system that meets the requirements of ISO
10012:2003, Quality assurance requirements for measuring equipment, or the American National
Standard Institute (ANSI)/National Conference of Standards Laboratories (CSL) ANSUCSL
Z540-1, General Requirements for Calibration Laboratories andMeasuring and Test Equipment.

3.5.11 Acceptance Data Package

When requiredby a DO, an acceptance data package (ADP) for each deliverable item in a DO

t prepared titled, Acceptance Data Package. The ADP shall
shall be in accordance with DRD
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O provide NASA with the documentationnecessaryto determinethe acceptabilityof the delivered
item. The ADP shall accompany the item at delivery and will be retained by NASA. The
contractor shall also provide final engineering drawings and CAD models at delivery. These
shall be formatted in accordance with DRD titled, Engineering Drawings..

3.6 SAFETY, RELIABILITY, AND MISSION ASSURANCE (SR&MA)

3.6.1 Reliability Requirements

The contractor shall maintain a reliability program, which is planned and developed in
conjunction with other contractor activities. Reliability and maintainability functions shall
include the evaluation of the hardware and software reliability through analysis, review, and
assessments. Reliability and maintainability shall be considered in the design process. The
contractor is responsible for planning, management, and effective execution of the reliability
effort.

3.6.1.1 Reliability Plan

The contractor shall provide a reliability plan in accordance with the Reliability and
Maintainability Plan, DRD titled, Reliability and Maintainability Plan, to ensure compliance with
specified reliability requirements. The Plan shall serve as the master planning and control
document for reliability.

3.6.1.2 Failure Modes and Effects Analysis

The contractor shall provide a failure modes and effect analysis (FMEA) in accordance with the
GFE FMEA and Critical Items List (CIL) and DRD titled, Space Shuttle GFE Failure Modes and
Effects Analysis and Critical Items List, for the Space Shuttle Program, and DRD titled, Space
Station GFE Failure Modes and Effects Analysis and Critical Items List, for the Space Station
Program.

The contractor shall update and maintain the failure modes and effects analysis to support:

• Additional design actions
• Safety Analysis
• Hardware/Sotlware Interface analysis
• Test planning
• Mission planning
• Preparation of mandatory inspection points
• Fault detection and isolation
• Maintainability and analysis planning
• Maintainability planning
* Logistics planning
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O 3.6.1.3 Critical Items List

The contractor shall provide a critical items list in accordance with the GFE FMEA and CIL,
DRD titled, Space ShuttleGFE Failure Modes and Effects Analysis and Critical Items List, for
the Space Shuttle Program, and DRD titled, Space Station GFE Failure Modes and Effects
Analysis andCritical Items List, the the Space Station Program. The contractor shall update and
maintain the critical items list, which requires special risk assessment to support the following:

• Waivers to program requirements
• Additional design action
• Safety analysis
• Test planning
• Mission planning
• Preparation of mandatory inspection points
• Fault detection and isolation

• Maintainability analysis and planning
• Maintenance planning
• Logistics planning

3.6.1.4 Limited Life Items and Status Report

D The contractor shall identify limited life items in accordance with DRD titled, Limited Life
Systems List,. The contractor shall provide a report, which estimates wearout life for Orbit
maintainable items to support maintenance time predictions and preventative maintenance
analysis. Limited Life items include limited shelf life, limited operating life, and time-action
control sensitive items, or a combination of these.

3.6.1.5 Electronic, Electrical, and Electromechanical (EEE)/Mechartical Parts

Control Plan

The contractor shall prepare a Parts Control Plan in accordance with DRD Electrical, Electronic,
and Electromechardcal(EEE) Parts Control Plan. The contractor plan shall describe the process
of how the contractor will interface with NASA management, EEE and Mechanical Parts
personnel, and design engineers to assure the system, board level designs, and selected parts
meet performance parameters, ensure long-term reliability, and minimize program life cycle cost.
All EEE parts used for Class I or Class II hardware shall be reviewed and approved by the JSC
EngineeringDirectorate Certified Parts Approval Program (EDCPAP), JSC 61360.

3.6.1.6 Submittal of Electronic and Mechanical Parts Data

The contractorshall submit electronic and mechanical parts data in accordance with their Parts
Control Plan (Reference DRD titled, Electrical, Electronic, and Electromechanical (EEE) Parts

I Control Plan.) and submit a EEEParts list and Analysis Report (Reference DRD titled, EEEParts Lists and Analysis Report) to ensure that the system, board level design, and selected parts:
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O meet the specification performance parameters, ensure long-term reliability, are suitable for the
application, and minimize the cost of ownership over the life of the application program.

3.6.1.7 Acute Launch Emergency Reliability Tip (ALERT) System

The contractor shall provide a documented response to each requested ALERT investigation and
resolution to NASA JSC in accordance with DRD titled, Government !ndustry Data Exchange
Program and NASA Advisory Problem Data. Program/Project initiated ALERTs are
disseminated by the NASA JSC contractors, NASA centers, and the Government-Industry Data
Exchange Program (GIDEP).

3.6.1.8 Failure Detection, Isolation and Recovery Assessment

The contractor shall develop a Failure Detection, Isolation and Recovery (FDIR) analysis
process to ensure that each end item design meets the FDIR requirements in SSP 41000, System
Specification for the International Space Station (ISS). The contractor shall document this
analysis in a Space Station Reliability and Maintainability Predictions Report in accordance with
DRD titled, Reliability and Maintainability Plan.

3.6.2 Safety Requirements

The contractor shall maintain a safety program, which is planned and developed in conjunction
with other contractor activities and includes the plans and reports discussed below. Safety
functions shall include the evaluation of hardware and software safety through analysis, review,

and assessment, as well as evaluation of waivers, attendance at status reviews, evaluation of
testing, and evaluation of flight item failures. The contractor shall be responsible for planning,
management, and effective execution of the safety effort.

3.6.2.1 For Space Shuttle: The contractor shall perform and update safety analyses in
accordance with the Space Shuttle GFE Safety Analysis Report (SAR) and Hazard Report (HR)
(DRD titled, Space Shuttle GFE Safety and Analysis Report and Hazard Report).

3.6.2.2 For Space Station: The contractor shall perform and update safety analyses in
accordance with the Space Station Hazard Report (HR)/System Description (DRD titled, ISS
Hazard Report).

3.6.2.3 For Payloads: The contractor shall Perform and update payload safety analysis in
accordance with the Payload Safety Data Package (DRD titled, Shuttle/Station Payload Safety
Data Package).

3.6.3 System Safety Program Plan

The contractor shall provide a safety plan in accordance with DRD titled, System Program
Safety Plan, and the requirements stated in Chapter 2 of NSTS 5300.4 (1D-2) for Space Shuttle
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O and SSP 50021 Safety Requirements Document, for Space Station. The contractor shall describe
the methods used and assure identification, elimination, and/or control of potential hazards,
which may lead to injury, loss ofpersormel, and/or damage or loss of flight/training hardware
and software, or mission-related ground support equipment/software throughout the complete
cycle of the program.

3.6.4 S&MA Certification

The contractor shall document certification and acceptance requirements for hardware and
software using the V&V (DRD titled, Flight GFE Verification and Validation Plan, or the PRVR
(DRD titled, Flight GFE Projects Requirements and Verification Document). For EVA projects.
The contractor shall document certification and acceptance requirements for hardware and
sot_wareusing the CARD. The contractor shall document the results of the hardware and
software certification using the Certification Data Package.

3.6.5 Risk Assessment SummaryReport

The contractor shall provide a Risk Assessment Executive Summary Report (RAESR) to
document safety critical aspects of flight hardware and software. The RAESR shall be prepared
in accordance with DRD titled, Risk Assessment Executive Summary Report.

3.6.6 Safety Review and Reporting0
The contractor shall providereports and presentation material for the S&MA Review Team
(SMART) and System Safety Review Panel (SSRP) safety reviews. Contractor technical
expertise and a presenter knowledgeable in the design and safety aspects in the project are
required to attend. NASA Project Managers and S&MA representatives will review these
reports and presentations for submittal to the panel. The contractor shall allow two weeks prior
to the panel submittal date for the NASA project managers and S&MA representatives to review
the reports and presentation.

3.6.7 Safety and Health

3.6.7.1 Mishap Notification and Investigation. When a mishap, which results in injury, illlness,
property damage or loss, or environmental release or damage occurs in the performance of
contract work, you are required to notify the Government as described in JPG 1700.1,JSC Safety
andHealthHandbook,section 2, chapter 2.7, Mishap and Incident Investigation. You are also
requiredto perform an investigation, and report the results, along with corrective actions, to the
Government. The cited chapter describes specific requirements and schedules for notification,
investigation, and reporting. Inaddition to any additional reporting requirements imposed by
OSHA or this contract, the contractor must send notifications and reports, in accordance with the
specified schedule to Mishaps_ems.isc.nasa.gov

3.6.7.2 The followingmishaps will be reported: Any mishap, which causes death or disability,

I or hospitalization of 3 or more workers, irrespective of employer; or results in injury illness
or to
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O a Government employee or damage to Government property. When the following OSHA
recordableinjuries and illnesses are experienced by only contractorworkers,they are exempt
from these reportingrequirements: lost days away from work,restrictedduty,and medical
treatment. Firstaid cases arealso exempt.

4.0 MANAGEMENT

4.1 PROJECT MANAGEMENT

The contractor shall be responsible for the effective and efficient management of all tasks,
products, activities and resources required to perform this SOW. The contractor shall establish,
document, and maintain the processes and controls necessary to accomplish this purpose
including general/project management, resource, business and schedule management, data
management, and contract and subcontract management. The monthly summary report of
associated activities shall be reported in accordance with DRD titled, Delivery Order Regular
Status Report/Summary Review.

4.2 CONFIGURATION MANAGEMENT

All customer controlled requirement changes or configuration baseline changes shall be
proposed through the Engineering Design Change Proposal (EDCP) process and implemented

D after the approvalby NASA, unless otherwise directed by a DO. Changes shall be processedthrough the responsible NASA Configuration Change Board and shall be documented through
DRD titled, Engineering Drawing Change Proposal.

The contractor shall prepare specifications as required for subcontractoreffort, if any. Such
specifications shall be compatible with applicable requirements of this contract and any
applicable DOs.

The contractor shall prepare material and process specifications to define the processing and
fabrication techniques. Such specifications shall be compatible with applicable requirements of
this contract and any applicable DOs.

4.3 PROGRAM DIRECTION AND MEETINGS

The JSC Contracting Officer (CO) shall be the sole source for all contractual direction, and
technical direction shall come from the Contracting Officer Technical Representative (COTR),
or Alternate COTR. During the performance of the contract, the Technical Manager's
Representative (TMR) will conduct monthly reviews of the contractor design, analysis,
fabrication, and testing status and data. These reviews will consist of contractor programmatic
progress presentations, technical consultations, design requirement interpretations, Government
visits to contractor facilities, and assistance in evaluating test data. Government personnel will
also participate in all program reviews.

D
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O All contractual direction and formal data transmittals shall be coordinated between the JSC
Contracting Officer and a designated contractor counterpart to the JSC Contracting Officer.

4.4 PROGRAM SCHEDULE

The contractor shall meet the milestones identified or directed through each DO. The contractor
shall provide schedules in accordance with DRD titled, Project Schedule.

4.5 FINANCIAL MANAGEMENT

The contractor shall maintain a Financial Management System (FMS) for the accumulation,
documentation, analysis, and reporting of project cost and staffing data. The FMS shall be the
basis for financial communication with NASA through the reporting requirements of DRD titled,
NASA Contractor Financial Management Reporting and through DRD titled, Delivery Order
Status Report/Summary Review, The FMS shall be capable of accounting for forecast and
accrued expenditures of both labor hours and costs, commitments, and termination/liability
forecasting of cost and manpower requirements by month, by quarter, and by Government Fiscal
Year (GFY) and by DO. The NASA Contractor Financial Management Reporting DRD data is
to be provided in a fiat file format suitable for SAP. Variance Analysis and corrective action
reporting shall also be included in accordance with the DRD.

D 4.5.1 Work Breakdown Structure
The Work Breakdown Structure shall be in accordance with Table 1 below. NASA shall expand
the sub-elements of this minimal WBS as needed to meet the status reporting requirements of the
Shuttle, International Space Station or Advanced Program Offices. Each DO will be assigned a
WBS sub-element number to the WBS below. Cost reporting at the DO level by WBS shall be
done in accordance with DRD titled, Delivery Order Status Report/Summary Review.

D
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0
Table 1 - Work breakdown Structure

1.0 EVA Projects
1.1 Shuttle EVA Projects
1.2 ISS EVA Projects
1.3 Advanced Programs EVA Projects

2.0 Flight Crew Equipment Projects
2.1 Shuttle FCE Projects
2.2 ISS FCE Projects
2.3 Advanced Programs FCE Projects
3.0 EVR Projects
3.1 Shuttle EVR Projects
3.2 ISS EVR Projects
3.3 Advanced Programs EVR Projects
4.0 ECLSS Projects
4.1 Shuttle ECLSS Projects
4.2 ISS ECLSS Projects

4.3 Advanced Programs ECLSS Projects
5.0 ATCS Projects
5.1 Shuttle ATCS Projects
5.2 ISS ATCS Projects
5.3 Advanced Programs ATCS Projects
6.0 CHeCS Projects
6.1 Shuttle CHeCS Projects
6.1.1 Flight Medical Projects
6.1.2 Crew Conditioning Projects
6.1.3 EnvironmentalMonitoringProjects
6.2 ISS CHeCS Projects
6.2.1 Flight Medical Projects
6.2.2 Crew Conditioning Projects
6.2.3 Environmental Monitoring Projects
6.3 Advanced Programs CHeCS Projects
6.3.1 Flight Medical Projects
6.3.2 Crew Conditioning Projects
6.3.3 Environmental Monitoring Projects
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0
5.0 DOCUMENTATION AND REPORTING

The contractor shall providedocumentation and reports in accordance with this contract and any
applicable Dos and DRDs. The contractor shall develop, manage, and maintain an information
and data management system for the preparation, publication, configuration control, and
dissemination of data essential to this contract and the programs supported by the contractor
through this contract. All the data requirements shall be delivered in the format as depicted in
each DRD and compatible with JSC software loads. All documentation shall be maintained
within the Engineering Directorate's Design Data Management System (DDMS).

5.1 DATA REQUIREMENTS

Each DO will identify the required documentation and applicable data requirements.

5.1.1 Data Requirements Innovation

When feasible and cost effective, the contractor shall identify alternative documentation
requirements for NASA approval. The contractor shall consider factors such as cost, schedule,
availability of personnel and equipment, task complexity, and other factors that are applicable for
recommending alternative methods to meet project or end item requirements.

Q
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O SECTION D PACKAGING AND MARKING

D.1 LISTING OF CLAUSES INCORPORATED BY REFERENCE

NOTICE: The following contractclauses pertinentto this section areherebyincorporatedby reference:

I. FEDERAL ACQUISITION REGULATION (48 CFR CHAPTER 1)

CLAUSE _)NUMBER ATE TITLE

None included by reference

II. NASA FAR SUPPLEMENT (48 CFR CHAPT 18)

CLAUSE _NUMBER ATE TITLE

None included by reference

O IH. FULL TEXT CLAUSES

D.2 PACKAGING_HANDLING_ AND TRANSPORTATION (NFS 1852.211-70)
(JUN 2000)

(a) The contractorshall comply with NPG 6000.1E, "Requirements for Packaging, Handling,
and Transportation for Aeronautical and Space Systems, Equipment, and Associated
Components", dated April 26, 1999, as may be supplemented by the statement of work or
specifications of this contract, for all items designated Class I, II, or III.

(b) The contractor's packaging, handling, and transportation may be used, in whole or in part,
subject to the written approval of the Contracting Officer, provided (1) the Contractor's
procedures are not in conflict with any requirements of this contract, and (2) the requirements of
this contract shall take precedence in the event of any conflict with the contractor's procedures.

(c) The contractor must place the requirements of this clause in all subcontracts for items that
will become components of deliverable class I, II, or III items.

(End of Clause)
[END OF SECTION]

I
D-1



NNJ04HH99B C _R
SectionE

A- rew, obotics,andVehicleEquipment(CRAVE)- tJnresmcted

O SECTION E - INSPECTION AND ACCEPTANCE

E.1 LISTING OF CLAUSES INCORPORATED BY REFERENCE

NOTICE: The following contract clauses pertinent to this sectionare hereby incorporated by reference:

I. FEDERAL ACQUISITION REGULATION (48 CFR CHAPTER 1)

CLAUSE
NUMBER DATE TITLE

52.246-2 AUG 1996 INSPECTION OF SUPPLIES - FIXED PRICE

52.246-3 MAY 2001 INSPECTION OF SUPPLIES-COST REIMBURSEMENT

52.246-4 AUG 1996 INSPECTION OF SERVICES - FIXED PRICE

52.246-5 APR 1984 INSPECTION OF SERVICES-COST REIMBURSEMENT

INSPECTION OF RESEARCH AND DEVELOPMENT52.246-9 APR 1984
(SHORT FORM)

O 52.246-16 APR 1984 RESPONSIBILITY FOR SUPPLIES

II. NASA FAR SUPPLEMENT (48 CFR CHAPT 18)

CLAUSE _NUMBER ATE tITLE

None included by reference

HI. FULL TEXT CLAUSES

E.2 HIGHER-LEVELCONTRACTQUALITYREQUIREMENT(FAR52.246-1!) (FEB 1999)

The contractorshallcomplywith the higher-levelqualitystandardselectedbelow:

QualityStandard Descriptionof QualityStandard

SAEAS9100 QualitySystems-Aerospace-modelforQualityAssurancein
Design,Development,Production,InstallationandServicing

(Endof Clause)
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O E.3 MATERIAL INSPECTION AND RECEIVING REPORT(NFS 1852.246-72) (AUG 2003)

(a) At the time of each delivery to the Government under this contract, the contractor shall
furnish a Material Inspection and Receiving Report (DD Form 250 series)prepared in 3 copies,
an original and 2 copies.

(b) The contractor shall prepare the DD Form 250 in accordance with NASA FAR Supplement
1846.672-1. The contractor shall enclose the copies of the DD Form 250 in the package or seal
them in a waterproof envelope, which shall be securely attached to the exteriorof the package in
the most protected location.

(c) When more than one package is involved in a shipment, the contractor shall list on the DD
Form 250, as additional information, the quantity of packages and the package numbers. The
contractor shall forward the DD Form 250 with the lowest numbered package of the shipment
and print the words "CONTAINS DD FORM 250" on the package.

(End of Clause)

E.4 HUMAN SPACE FLIGHT ITEM (NFS 1852.246-73)(MAR 1997)

The Contractor shall include the following statement in all subcontracts and purchase orders placed

O by it in supportof this contract,without exception as to amount or subcontract level:
"FOR USE IN HUMAN SPACE FLIGHT; MATERIALS, MANUFACTURING, AND

WORKMANSHIP OF HIGHEST QUALITY STANDARDS ARE ESSENTIAL TO
ASTRONAUT SAFETY.

IF YOU ARE ABLE TO SUPPLY THE DESIRED ITEM WITH A HIGHER QUALITY THAN
THAT OF THE ITEMS SPECIFIED OR PROPOSED, YOU ARE REQUESTED TO BRING
THIS FACT TO THE IMMEDIATE ATTENTION OF THE PURCHASER."

(End of clause)

E.5 INSPECTION AND ACCEPTANCE (JSC 52.246-91) (JUN 1991)

Preliminary inspection for compliance with the contract specifications and requirements may be
performed at origin by an authorized representative of the Government, and final inspection and
acceptance will be performed at NASA Lyndon B. Johnson Space Center by the contracting
officer or his/her authorized representative.

(End of Clause)

I
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O E.6 QUALITY ASSURANCE SURVEILLANCE PLAN (JSC 52.246-93) (JULY 1996)

A QualityAssurance Surveillance Plan will be developed and implementedby the Contracting
Officer's Technical Representativeas a partof the contractadministrationand monitoring
activities conductedto assurethat the Governmentreceives productsand services that conform
to contract requirements. The natureand extentof qualityassurancesurveillance contemplated
in this plan will be based, in part,on the specific contentof the contractor'sQualityPlan as
requiredin DRD titled, "QualityPlan."

(End of Clause)
lEND OF SECTION]
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O SECTION F- DELIVERIES OR PERFORMANCE

F.1 LISTING OF CLAUSES INCORPORATED BY REFERENCE

NOTICE: The followingcontractclausespertinentto this sectionareherebyincorporatedby reference:

I. FEDERAL ACQUISITION REGULATION (48 CFR CHAPTER 1)

CLAUSE
NUMBER DATE TITLE

CLAUSES APPLICABLE TO IDIQ/CPFF:

_2.242-15 AUG 1989 STOP-WORK ORDER (ALTERNATE I) (APR 1984)

CLAUSES APPLICABLE TO IDIQ/FFP:
52.242-15 AUG 1989 STOP-WORKORDER
52.242-17 APR 1984 GOVERNMENTDELAY OFWORK

CLAUSES APPLICABLE TO IDIQ/CPFF and FFP:
52.247-34 NOV 1991 F.O.B.DESTINATION

O II. NASA FAR SUPPLEMENT CHAPTER(4S 18)

_NUCLAUSE

MILER DATE TITLE
one includedby reference

III. FULL TEXT CLAUSES

F.2 COMPLETION OF WORK (JSC 52.211-95) (OCT 2001)

All workrequiredunderthis contract,includingsubmission of all reports,shall be completedon
or before 5 years after contract start or as specified on the delivery order.

(End of Clause)

F.3 PLACE OF PERFORMANCE

The effort requiredunder this contract shall be performed at the contractor's facilities, at or near
the Lyndon B. Johnson Space Center (JSC) and at other locations as covered by the Statement of
Work or delivery orders.

(End of Clause)
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O F.4 METHOD OF PLACING DELIVERY ORDERS (JSC 52.216-95) (SEP 1998)
Delivery Orders may be placed only by the contracting officer. Delivery Orders will be in
writing on JSC Form 1429 or orally, followed by written confirmation. Delivery Orders will be
numbered "1," second will be Number "2", and each succeeding Delivery Order will be
numbered consecutively.

Each Delivery Orderplaced againstthis contract shallconsist of thefollowing information:

(A) delivery ordernumber and contractnumber;
03) place of delivery or performance (includingconsignee);
(C) item/items ordered,includingquantity,unitprice, andamountof each;
(D) date of order,and requireddelivery date;
(E) name of person placing order;
(F) funding and appropriationdata;
(G) Procurement placement code;
(H) total amount; and
(I) signature of the Contracting Officer.

Amendments to orders may be issued in the same manner as original orders. Each order or
amended order shall contain a citation of funds from which payment for the supplies or services
ordered shall be made.

O (End of Clause)

F.5 ORDERING PROCEDURES

The following contractshave been awardedto performrequirementsin supportof CRAVE.

-- TBD #, A-CRAVE Companies

-- TBD #, B-CRAVE Companies

Companiesawarded contractsunderthe A-CRAVE solicitationwill competewith any
contractors awardedcontractsunderthe B-CRAVE solicitationfor Delivery Orderawards.

(a) Only the Contracting Officermay issue delivery ordersand amendmentsto delivery orders
to the contractor,providing specific authorizationor directionto performworkwithin the scope
of the contractand as specified in the schedule. Thecontractormay incur costs underthis
contractin performance of delivery ordersand amendmentsto deliveryordersissued in
accordancewith this clause andwithin the dollar amounts specified in B.6 ContractFunding.
No othercosts are authorized unless otherwise specifiedin the contractor expressly authorized
by the ContractingOfficer.
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(b) Prior to issuing a delivery order, the Contracting Officer (or his/her designatedrepresentative) shall provide the contractors listed above with the following data:

(1) A functional description of the work identifying the objectives or results desired
from the contemplated order, as applicable.

(2) Where applicable, proposed quality assurance and performance standards to be used
as criteria for determining whether the delivery order requirements have been met (i.e.,
acceptance criteria, terms of quality, timeliness, quantity, etc.)

(3) A request for a task plan/proposal, broken out by task, from the contractor to include
the Basis of Estimate (BOE), including technical approach, period of performance (including
milestones and schedules), deliverables, appropriate cost information, and any other information
required to determine the reasonableness of the contractor's proposal.

(4) List of any Government-Furnished items, services, facilities, etc., required to perform
the delivery order.

(c) Within 14 calendar days after receipt of the Contracting Officer's (or his/her designated
representative's) request, contractors shall submit a delivery order proposal conforming to the
request. In special circumstances, the Contracting Officer may allow more than 14 calendar
days, if deemed appropriate.

(d) After review of each contractor's proposal, and any necessary discussions, the Contracting
Officer may issue a delivery order to the contractor considered to be the best value pursuant to
the stated selection criteria for the Delivery Order. Past performance on previous CRAVE
delivery orders will be taken into consideration during delivery order competitions

(e) In the event of a conflict between the requirements of the delivery order and the contractor's
approved task plan, the delivery order shall prevail.

(f) All delivery orders are subject to the terms and conditions of this contract. In the event of
conflict between a delivery order and this contract, the contract shall control.

(End of Clause)

I
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O F.6 SHIPPING INSTRUCTIONS (JSC 52.247-94) (APR 1997)

All documentation shall be shipped to the addresses cited in the applicable Data Requirements
Documents. Shipment ofaU other items shall be as follows:

Parcel Post Shipments and Freight Shipments

Ship to: Transportation Officer,
Building 421
NASA Johnson Space Center "
2101 NASA Parkway
Houston, TX 77058-3696
Mark for: Accountable Property Officer

Mark with: Contract Number: NNJ04HH99B
For reissue to: (Name)(Mail Code)(Bldg.)(Rm.)

(End of Clause)

F.7 BILLS OF LADING (NASA 1852.247-73) (JUN 2002)

The purpose of this clause is to define when a commercial bill of ladingor a government bill of
lading is to be used when shipments of deliverable items under this contract are £o.b. origin.

O (a) Commercial Bills of Lading. All domestic shipments shallbe made via commercial bills o_"
lading (CBLs). The Contractor shall prepay domestic transportation charges. The Government
shall reimburse the Contractor for these charges if they are added to the invoice as a separate line
item supported by the paid freight receipts. If paid receipts in support of the invoice are not
obtainable, a statement as described below must be completed, signed by an authorized company
representative, and attached to the invoice.

"I certify that the shipments identified below have been made, transportation charges have been
paid by (company name), and paid freight or comparable receipts are not obtainable.

Contract or Order Number: contract # / DO #
Destination:

(b) Government Bills of Lading.

(1) International (export) and domestic overseas shipments of items deliverable under this
contract shall be made by Government bills of lading (GBLs). As used in this clause, "domestic
overseas" means non-continental United States, i.e. Hawaii, Commonwealth of Puerto Rico, and
possessions of the United States.

t
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D (2) At least 15 days before shipment, the Contractor shall request in writing GBLs from:Transportation Management, Attn: Mail Code JB9, 2101 NASA Parkway, Houston, TX 77058.
If time is limited, requests may be by telephone: 281-483-3208. Requests for GBLs shall
include the

(i) Item identification/description.
(ii) Origin and destination.
(iii) Individual and total weights.
(iv) Dimensional Weight.
(v) Dimensions and total cubic footage.
(vi) Total number of pieces.
(vii) Total dollar value.
(viii) Other pertinent data.

(End of Clause)

F.8 FLIGHT ITEM (JSC 52.24%95)(SEP 1989)

Fordelivery ordersrequiringthe shipmentof flight items -

Block 16 of each Departmentof Defense Form250 preparedfor hardwareor equipmentto be
shippedunderthis contractmustbe annotatedas follows in 1/4-inch letters or largerby hand

I printingor rubber stamp:
'THIS IS A FLIGHT ITEM: OR "THIS IS MISSION ESSENTIAL GROUND SUPPORT
EQUIPMENT," as applicable.

(End of Clause)
[END OF SECTION]

I
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O
SECTION G - CONTRACT ADMINISTRATION DATA

G.1 LISTING OF CLAUSES INCORPORATED BY REFERENCE

NOTICE: The following contract clauses pertinent to this section are hereby incorporated by reference:

I. FEDERAL ACQUISITION REGULATION (48 CFR CHAPTER 1)

_NUCLAUSE
MBER DATE TITLE

one includedby reference

II. NASA FAR SUPPLEMENT (48 CFR CHAPTER 18) CLAUSES

CLAUSE
NUMBER DATE TITLE

APPLICABLE TO IDIQ/CPFF
1852.216-75 DEC 1988 PAYMENT OF FIXED FEE

1852.223-71 DEC 1988 FREQUENCY AUTHORIZATION

1852.227-70 MAY 2002 NEW TECHNOLOGY

1852.227-86 DEC 1987 COMMERCIAL COMPUTER SOFTWARE LICENSING

APPLICABLE TO IDIQ/CPFF:

1852.242-73 JULY 2000 NASA CONTRACTORFINANCIALMANAGEMENT
REPORTING

1852.245-70 IUL 1997 CONTRACTOR REQUEST FOR GOVERNMENT-
OWNEDEQUIPMENT

LIABILITY FOR GOVERNMENT PROPERTY1852.245-72 _AR 1989
FURNISHED FOR REPAIR OR OTHERSERVICES

I
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O IlL FULL TEXT CLAUSES

G.2 SECURITY/BADGING REQUIREMENTS FOR FOREIGN NATIONAI_
VISITORS AND EMPLOYEES/REPRESENTATIVES OF FOREIGN
CONTRACTORS (JSC 52.204-91) (MAR 2002)

(a) An employee of a domestic Johnson Space Center (JSC) contractor or its subcontractor who
is not a U.S. citizen (foreign national) may not be admitted to the JSC site for purposes of
performing work without special arrangements. In addition, all employees or representatives of
a foreign JSC contractor/subcontractor may not be admitted to the JSC site without special
arrangements. For employees as described above, advance notice must be given to the Security
Office of the host installation [JSC or White Sands Test Facility (WSTF)] at least 3 weeks prior
to the scheduled need for access to the site so that instructions on obtaining access may be
provided.

(b) All visit/badge requests forpersons described in (a) above must be entered in the NASA
Request for Request (R.FR)and Foreign National Management System (NFNMS) for acceptance,
review, concurrence and approval purposes. When an authorized company official requests a
JSC or WSTF badge for site access, he/she is certifying that steps have been taken to ensure that
its contractor or subcontractor employees, visitors, or representatives will not be given access to
export-controlled or classified information for which they are not authorized. These individuals
shall serve as the contractor's representative(s) in certifying that all visit/badge request forms are

O processed in accordance with JSC and WSTF security and export control procedures. No foreign
national, representative, or resident alien contractor/subcontractor employee shall be granted
access into JSC or WSTF until a completed RFR has been approved and processed through the
NFNMS. Unescorted access will not be granted unless a favorable National Agency Check
(NAC) has been completed by the JSC Security Office.

(c) The contractor agrees that it will not employ for the performance of work onsite at the JSC
or WSTF any individuals who are not legally authorized to work in the United States. If the JSC
or WSTF Industrial Security Specialist or the Contracting Officer has reason to believe that any
employee of the contractor may not be legally authorized to work in the United States and/or on
the contract, the contractor may be required to furnish copies of Form 1-9(Employment
Eligibility Verification), U.S. Department of Labor Application for Alien Employment
Certification, and any other type of employment authorization document.

(d) The contractor agrees to provide the information requested by the JSC or WSTF Security
Office in order to comply with NASA policy directives and guidelines related to foreign visits to
NASA facilities so that (1) the visitor/employee/representative may be allowed access to .ISC or
other NASA Centers for performance of this contract, (2) required investigations can be
conducted, and (3) required annual or revalidation reports can be submitted to NASA
Headquarters. All requested information must be submitted in a timely manner in accordance
with instructions provided by JSC or any other Center to be visited.

(End of Clause)

D
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G.3 USE OF JSC CALIBRATION LABORATORY (JSC 52.204-92) (OCT 1997)

The contractorshall utilize the services of the JSC CalibrationLaboratoryto the maximum
extent practicablefor calibrationof all instruments(Governmentpropertyor contractorproperty)
utilized underthis contract,the total cost for maintenanceof which would otherwisebe a direct
chargeto the Government. The proceduresfor obtainingcalibrationof instrumentsaredescribed
in JSC ProceduresandGuidelines5151.2 - "JSC SupportContractorProceduresand
Guidelines."

(End of Clause)

G.4 SUBMISSION OF VOUCHERS FOR PAYMENT (NFS 1852.216-87) (MAR 1998)

(a) The designated billing office for cost vouchers for purposes of the Prompt Payment clause of
this contract is indicated below Public vouchers for payment of costs shall include a reference
to the number of this contract

(b) (1) If the contractor is authorizedto submit interim cost vouchers directly to the NASA
paying office, the original voucher should be submitted to:

NASA Shared Services Center (NSSC)
Financial Management Division (FMD)-Accounts Payable
Bldg 111 t, C. Road
Stennis Space Center, MS 39529
Ph: 1-877-677-2123
Fax: 1-866-209-5415

Email: NSSC-AccountsPayable@nasa.gov

(2) For any period that the Defense Contract Audit Agency has authorizedthe Contractor to
submit interim cost vouchers directly to the Government paying office, interim vouchers are not
required to be sent to the Auditor, and are considered to be provisionally approved for payment,
subject to final audit.

(3) Copies of vouchers should be submitted as directed by the Contracting Officer.

(c) If the contractor is not authorized to submit interim cost vouchers directly to the paying office
as described in paragraph (b), the contractor shall prepare and submit vouchers as follows:

(1) One original Standard Form (SF) 1034, SF 1035, or equivalent Contractor's attachment
to:

DCAA
Houston Branch Office
Attn: Mark Kramer

8876 Gulf Freeway, Suite 500
Houston, Texas 77017
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O (2) Five copies of SF 1034, SF 1035A, or equivalent Contractor's attachment to thefollowing offices by insertion in the memorandum block of their names and addresses:

(i) Copy 1 NASA Contracting Officer
(ii) Copy 2 Auditor
(iii) Copy 3 Contractor
(iv) Copy 4 Contract administration office; and
(v) Copy 5 Project management office.

(3) The Contracting Officer may designate other recipients as required.

(d) Public vouchers for payment of fee shall be prepared similarly to the procedures in
paragraphs (b) or (c) of this clause, whichever is applicable, and be forwarded to:

NASA Lyndon B. Johnson Space Center
2101 NASA Parkway
Attn: BH2/Michael D. Ballard
Houston, TX 77058

This is the designated billing office for fee vouchers for purposes of the Prompt Payment clause
of this contract.

O (e) In the event that amounts are withheld from payment in accordance with provisions of thiscontract, a separate voucher for the amount withheld will be required before payment for that
amount may be made.

(End of Clause)

G.5 JSC HAZARDOUS MATERIALS USE (JSC 52.223-92) (DEC 1999)

(a) This clause is JSC-unique, and the requirements are in addition to any U.S. Environmental
Protection Agency, U.S. Occupational Safety and Health Administration, or other state or
Federal regulation or statute. Therefore, the following requirements do NOT supercede any
statutory or regulatory requirements for any entity subject to this clause.
(b) "Hazardous materials," for the purposes of this clause, consist of the following:

(1) Those materials defined as "highly hazardous chemicals" in Occupational Safety and
Health Administration Process Safety Management Regulation, 29 Code of Federal Regulation
1010.119, without regard for quantity.

(2) Those "extremely hazardous substances" subject to the emergency planning requirements
in the Environmental Protection Agency Emergency Planning and Community Right-to-Know
Regulation, 40 Code of Federal Regulation 355, Part355, without regard for quantity.

(3) Those "hazardous substances" subject to the release notification requirements under
Environmental Protection Agency's Emergency Planning and Community Right-to-Know
Regulation, 40 Code of Federal Regulation 302.4, without regard for quantity.

(4) Any radioisotope material or device that produces ionizing radiation.

J (5) Any Class II, III, or IV laser as defined by the American National Standards InstituteNo. Z136.1(1986).
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O (6) Any explosive or any pyrotechnics.(7) Any pesticide.

(c) The contractor shall develop and maintain an inventory listing the identity and quantity of
hazardous materials stored or used onsite at JSC for the performance of the contract.
(d) The contractor shall ensure that the proper training of its employees in the use and inherent
hazards of these materials is accomplished prior to use.
(e) The contractor shall notify the JSC Occupational Health and Test Support Office (SD13)
prior to any initial use or different application of these materials.

(f) The contractor shall use all hazardous materials properly and take all necessary precautions
to ensure no harm is done to humans or the environment.

(g) The contractor shall insert the substance of this clause, including this Paragraph F with
appropriate changes of designations of the parties, in subcontractsunder which hazardous
materials will be utilized, or may reasonably be expected to be utilized, onsite at JSC.
(h) In the event the contractor fails or refuses to comply with any aspect of this clause, such
failure or refusal may be considered a materialbreach of this contract.

(End of Clause)

G.6 DESIGNATION OF NEW TECHNOLOGY REPRESENTATIVE AND PATENT
REPRESENTATIVE.(NFS 1852.227-72) (JUL 1997)

(a) For purposes of administration of the clause of this contract entitled "New Technology" or

O Patent Rights--Retention by the Contractor (Short Form)," whichever is included, the followingnamed representatives are hereby designated by the Contracting Officer to administer such
clause:

Office Title Code Address

New Technology HA NASA, LyndonB. Johnson Space Center
Representative TeelmologyUtilization Officer

Houston,TX 77058

Patent HA NASA, Lyndon B. Johnson Space Center
Representative Patent Counsel

Houston, TX 77058

(b) Reports of reportable items, and disclosure of subject inventions, interim reports, final
reports, utilization reports, and other reports required by the clause, as well as any
correspondence with respect to such matters, should be directed to the New Technology
Representative unless transmitted in response to correspondence or request _om the Patent
Representative. Inquires or requests regarding disposition of rights, election of rights, or related
matters should be directed to the Patent Representative. This clause shall be included in any
subcontract hereunder requiring a "New Technology" clause or "Patent Rights--Retention by the
Contractor (Short Form)" clause, unless otherwise authorized or directed by the Contracting
Officer. The respective responsibilities and authorities of the above-named representatives are
set forth in 1827.305-370 of the NASA FAR Supplement.

D (End of Clause)
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O G.7 SUBMISSION OF INVOICES (JSC 52.232-90) (OCT 1993)
For fixed pricetype delivery orders,invoices shall be preparedand submittedin quadruplicate
unless otherwisespecified. Invoices shall contain the following informationas applicable:
contractand ordernumber,item numbers,description of supplies or services, sizes, quantities,
unitprices,and extendedtotals. Invoices shall be submittedto:

NASA JohnsonSpace Center
Attn: BH2/MichaelD. Ballard
2101 NASA Parkway
Houston,TX 77058-3696

In the event that amounts are withheld from payment in accordance with the New Technology
Clause or other provisions of this contract, a separate invoice for the amount withheld will be
required before payment for that amount may be made.

(End of Clause)

G.8 ADDITIONAL REQUIREMENTS FOR SUBMISSION OF INVOICES

In additionto clause G.7, invoices for FFP IDIQ Delivery Orders will be submitted upon
completion/acceptance of the FFP IDIQ Delivery Order or milestones as specified in the order.

(End of Clause)

O G.9 TECHNICAL DIRECTION (NFS 1852.242-70) (SEP 1993) (APPLICABLE TO
CPFF ONLY)

(a) Performance of the work under this contract is subject to the written technical direction of
the ContractingOfficer's Technical Representative (COTR), who shall be specifically appointed
by the ContractingOfficer in writing in accordance with NASA FAR Supplement 1842.270.
"Technical direction" means a directive to the contractor that approves approaches, solutions,
designs, or refinements; fills in details or otherwise completes the general description of work or
documentation items; shifts emphasis among work areas or tasks; or furnishes similar instruction
to the contractor. Technical direction includes requiring studies and pursuit of certain lines of
inquiry regarding matters within the general tasks and requirements in Section C of this contract.

(b) The COTRdoes not have the authority to, and shall not, issue any instruction purporting to
be technical direction that--

(1) Constitutes an assignment of additional work outside the statement of work;

(2) Constitutes a change as defined in the changes clause;

(3) Constitutesa basis for any increase or decrease in the total estimated contractcost, the
fixed fee (if any), or the time required for contract performance;
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O (4) Changes any of the expressed terms, conditions, or specifications of the contract; or

(5) Interferes with the contractor's rights to perform the terms and conditions of the
contract.

(c) All technical direction shall be issued in writing by the COTR.

(d) The contractor shall proceed promptly with the performance of the technical direction duly
issued by the COTR in the manner prescribed by this clause and within the COTR's authority.
If, in the contractor's opinion, any instruction or direction by the COTR falls within any of the
categories defined in paragraph (b) above, the contractor shallnot proceed but shall notify the
Contracting Officer in writing within 5 days after receiving it and shall request the Contracting
Officer to either issue an appropriate contract modification within a reasonable time or advise the
contractor in writing within 30 days that the instruction or direction is--

(1) Rescinded in its entirety; or

(2) Within the requirements of the contract and does not constitute a change under the
Changes clause of the contract, and that the contractor should proceed promptly with its
performance.

(e) A failure of the contractor and Contracting Officer to agree that the instruction or direction is

O both within the requirements of the contract and does notconstitute a change under the Changesclause, or a failure to agree upon the contract action to be taken with respect to the instruction or
direction, shall be subject to the Disputes elanse of this contract.

(f) Any action(s)taken by the contractorin responseto anydirectiongivenby any personother
than the ContractingOfficeror the COTRshallbe at the contractor'srisk.

(End of Clause)

G.10 IDENTIFICATION OF EMPLOYEES (JSC 52.242-92) (MAR 2002)

At all times while on Government property,the contractor,subcontractors,their employees, and
agents shall wear badges which will be issued by the NASA Badging & Visitor Control Office,
located in Building 110 at the Johnson Space Center (JSC), or at the Main Gate at the White
Sands Test Facility (WSTF). JSC employee badges will be issued only between the hours of
7:30 a.m. to 4 p.m., Monday through Thursday, and 7:30 am to 12:00 pm on Friday. JSC visitor
badges will be issued between the hours of 6 a.m. to 10p.m., 7 days a week. WSTF employee
badges will be issued only between the hours of 8 a.m. to 2 p.m., Monday through Friday.
WSTF visitor badges will be issued on a 7-day-a-week, 24-hour-a-day basis. Resident aliens and
foreign nationals/representatives shall be issued green foreign national badges.

Each individual who wears a badge shall be required to declare citizenship and personally sign
for the badge. The contractor shall be held accountable for issued badges and all other related

D items and must assure that they are returned to the NASA Badging & Visitor Control Offices
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O upon completion of work under the contract in accordance with Security Management Directive(SMD) 500-15, "Security Termination Procedures." Failure to comply with the NASA
contractor termination procedures upon completion of the work (e.g., return of badges, decals,
keys, CA.A cards, clearance terminations, JSC Public Key Infrastructure (PKI)/special program
deletions, etc.) may result in final payment being delayed.

(End of Clause)

G.11 INSTALLATION-ACCOUNTABI,E GOVERNMENT PROPERTY
(NFS 1852.245-71) (JUNE 1998) AND ALTERNATE I (MAR 1989)
AS MODIFIED BY JSC VERSION (APR 2003)

(a) The Governmentpropertydescribedin the clause at G.12 (1852.245-77-List of Installation
Accountable Property and Services) shall be made available to the contractor on a no-charge
basis for use in performance of this contract. This property shall be utilized only within the
physical confines of the NASA installation that provided the property. Under this clause, the
Government retains accountability for, and title to, the property, and the contractor assumes the
following user responsibilities:

The responsibilities of the contractor as contemplated by this clause are defined in the following
property management directives and installation supplements to these directives.

O a. NPG 4200.1, NASA Equipment Management Manualb. NPG 4200.2, NASA Equipment Management Procedures and Guidelines for PropertyCustodians

c. NPG 4300.1, NASA Personal Property Disposal Procedures and Guidelines
d. NPG 4100.1, NASA Materials Inventory Management Manual. JSC will provide the

contractorwith all applicableregulations,handbooks, and other materials that may be
required.

(b) The Government property described in the clause at 1852.245-77, List of Installation-

Accountable Property and Services, shall be made available to the Contractor on a no-charge
basis for use in performance of this contract. This property shall be utilized only within the
physical confines of the NASA installation that provided the property. Under this clause, the
Government retains accountability for, and title to, the property, and the Contractor assumes the
following user responsibilities:

User Responsibilities: Reference Document (NPG 4200.2) - Chapter 2:

2.7. Responsibility of the Individual. The contractor shall ensure that each of its

employees are responsible for Government property as follows: An employee has a duty
to protect and conserve Government property and shall not use such property, or allow its
use, for other than authorized purposes. Additional responsibilities include the following:
2.7.1. Reporting any missing or un-tagged (meeting the criteria for control) equipment,
transtbr, location change, or user change of equipment to the property custodian

D immediately.
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O 2.7.2. Notifying the property custodian, supervisor, and the Center security officerimmediately if theft of Government property is suspected.
2.7.3. Ensuring that equipment is used only in pursuit of approved NASA programs and
projects.

2.7.4. Notifying the property custodian of equipment not actively being used for
determination of proper disposition.

2.7.5. Ensuring that equipment is returned through the property custodian when no longer
needed. Under no circumstances will an employee throw away Government equipment.
2.7.6. Assigned users retain all responsibilities including notifying property custodians of
all activity associated with the user's assigned equipment.
2.8. The contractor must ensure that all on-site contractor employees notify the
contracting officer, property custodian, and SEMO upon termination of employment.

Chapter 4:

4.2.11. The user will assist the custodian in completing NF 1618 and sign in the
designated block.

The contractor shall establish and adhere to a system of written procedures for
compliance with these user responsibilities.

(c)(1) The official accountable record keeping, physical inventory, financial control, and

D reporting of the property subject to this clause shall be retainedby the Government andaccomplished by the installation Supply and Equipment Management Officer (SEMO) and
Financial Management Officer. If this contract provides for the contractor to acquire property,
title to which will vest in the Government, the following additional procedures apply:

(i) The contractor's purchase order shall require the vendor to deliver the property to the
installation central receiving area;

(ii) The contractor shall furnish a copy of each purchase order, prior to delivery by the
vendor, to the installation central receiving area:

(iii) The contractor shall establish a record of the property as required by FAR 45.5 and
1845.5 and furnish to the Industrial Property Officer a DD Form 1149 Requisition and
Invoice/Shipping Document (or installation equivalent) to transfer accountability to the
Government within 5 working days after receipt of the property by the contractor. The
contractor is accountable for all contractor-acquired property until the property is transferred to
the Govemrnent's accountability.

(iv) Contractor use of Government property at an off-site location and off-site
subcontractor use require advance approval of the contracting officer and notification of the
SEMO. The contractor shall assume accountability and financial reporting responsibility for
such property. The contractor shall establish records and property control procedures and
maintain the property in accordance with the requirements of FAR Part 45.5 until its return to the
installation.

(2) After transfer of accountability to the Government, the contractor shall continue to

D maintain such internal records as are necessary to execute the user responsibilities identified inparagraph (a) and document the acquisition, billing, and disposition of the property. These
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O ecords and supporting documentation shallbe made available, upon request, to the SEMO andany other authorized representatives of the contracting officer.
(3) The contractor shall not utilize the installation's central receiving facility for receipt of

contractor-acquired property. However, the contractor shall provide listings suitable for
establishing accountable records of all such property received, on a quarterly basis, to the
Contracting Officer and Supply and Equipment Management Officer.

(End of Clause)

G.12 LIST OF INSTALLATION-ACCOUNTABLE PROPERTY AND SERVICES
(NFS 1852.245-77) (JULY 1997)AS MODIFIED BY JSC VERSION (APR 2003)

In accordance with the clause 1852.245-71,Installation - Accountable Government Property the
Contractor is authorized use of the types of property and services listed below, to the extent they are
available, in the performance of this contract within the physical borders of the installation which
may include buildings and space owned or directly leased by NASA in close proximity to the
installation, if so designated by the Contracting Officer.

(a) Office space, work area space, and utilities. Government telephones are available for
official purposes only; pay telephones are available for contractor employees for unofficial calls.

(b) General - and special-purpose equipment, including office furniture.

(1) Equipment to be made available is listed in Attachment J-6 Table 1 List of In.qta_Uation
Accountable Property and Services. The Government retains accountability for this property
under the clause at 1852.245-71, Installation-Accountable Government Property, regardless of its
authorized location.

(2) If the contractor acquires property,title to which vests in the Government pursuant to
other provisions of this contract, this property also shall become accountable to the Government
upon its entry into Government records as required by the clause at 1852.245-71, Installation-
Accountable Govemment Property.

(3) The Contractorshall notbring to the installation for use under this contract any
property owned or leased by the Contractor, or other property that the Contractor is accountable
for under any other Government contract, without the Contracting Officer's prior written
approval.

(c) Publications and blank forms stocked by the installation.

(d) Safety and t'n-eprotection for Contractor personnel and facilities.

(e) Installation service facilities:

1. Audiovisual: Presentation services,sound services, Release Print Film Library, Film
D Repository, of audiovisual equipment.

and loan
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O 2. AutomaticData Processing (ADP) Services (onsite only): Generally, this includes
access to large general-purpose computer systems, workstations, and the accessing media; i.e.,
terminals, printers, data communications, and consultation and training in the use of said
systems. Unless otherwise specified in the contract, this does not include providing computer
systems or ADP services for the Contractor business management, accounting, and
administrative functions.

3. Transportation:Shuttle bus service for Contractor employees within the parameters
provided for Government employees.

4. Disposal Services: Disposal services for excess onsite and offsite Contractor-
held/Government-owned property.

5. FabricationServices: Fabrication services such as machining, sheet metal and welding,
electronics, metal finishing, model and plastics, and precision cleaning.

6. Photography,Processing, and Closed-Circuit Television: For technical and scientific
photography, photographic processing, photographic sciences, and closed-circuit television.

7. Pickup and Delivery of Official Mail: Within the Center and to and fromthe Albert
Thomas Post Office, provided the mail is properly sealed and stamped. Such mail will be picked

O p or dropped from only one point as designated by JSC or, if preferred, JSC will provide a boxin the central mailroom for the Contractor to pick up and deposit its mail.

(f) Medical treatment of a first-aid nature for Contractor personnel injuries or illnesses
sustained during on-site duty.

(g) Cafeteriaprivileges for Contractor employees during normal operating hours.

(h) Building maintenance for facilities occupied by Contractor personnel.

(i) Moving and hauling for office moves, movement of large equipment, and delivery of
supplies. Moving services shall be provided on-site, as approved by the Contracting Officer.

(j) The user responsibilities of the Contractorare defined in paragraph(a) of the clause at
1852.245-71, Installation-Accountable Government Property.

(End of Clause)

G.13 FINANCIAL REPORTING OF NASA PROPERTY IN THE CUSTODY OF
CONTRACTORS (NFS 1852.245-73) (OCT 2003)

(a) The Contractor shall submit annually a NASA Form (NF) 1018,NASA Property in the

D Custody of Contractors, in accordance with the provisions of 1845.505-14, the instructions on
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O he form, subpart 1845.71, and any supplemental instructions for the current reporting periodissued by NASA.

(b) (1) Subcontractor use of NF 1018is not required by this clause; however, the Contractor shall
include data on property in the possession of subcontractors in the annual NF 1018.

(2) The Contractor shall mail the originalsigned NF 1018 directly to the cognizant NASA
Center Deputy Chief Financial Officer, Finance, unless the Contractor uses the NF 1018
Electronic Submission System (NESS) for report preparation and submission.

(3) One copy shall be submitted (through the Department of Defense (DOD) Property
Administrator if contract administration has been delegated to DOD) to the following address:
LF63 l/Property Accounting and JB3iProperty Administrator 2101 NASA Parkway Houston TX
77058, unless the Contractor uses the NF 1018 Electronic Submission System (NESS) for report
preparation and submission.

(c) (1) The annual reporting period shall be from October 1 of each year through September 30
of the following year. The report shall be submitted in time to be received by October 15. The
information contained in these reports is entered into the NASA accounting system to reflect
current asset values for agency financial statement purposes. Therefore, it is essential that
required reports be received no later than October 15. Some activity may be estimated for the
month of September, if necessary, to ensure the NF 1018 is received when due. However,

O contractors procedures must document the process for developing these estimates based onplanned activity such as planned purchases or NASA Form 533 (NF 533 Contractor Financial
Management Report) cost estimates. It should be supported and documented by historical
experience or other corroborating evidence, and be retained in accordance with FAR Subpart 4.7,
Contractor Records Retention. Contractors shall validate the reasonableness of the estimates and
associated methodology by comparing them to the actual activity once that data is available, and
adjust them accordingly. In addition, differences between the estimated cost and actual cost
must be adjusted during the next reporting period. Contractors shall have formal policies and
procedures, which address the validation of NF 1018 data, including data from subcontractors,
and the identification and timely reporting of errors. The objective of this validation is to ensure
that information reported is accurate and in compliance with the NASA FAR Supplement. If
errors are discovered on NF 1018after submission, the contractor shall contact the cognizant
NASA Center Industrial Property Officer (IPO) within 30 days after discovery of the error to
discuss corrective action.

(2) The Contracting Officer may, in NASA's interest, withhold payment until a reserve not
exceeding $25,000 or 5 percent of the amount of the contract, whichever is less, has been set
aside, if the Contractor fails to submit annual NF 1018 reports in accordance with 1845.505-14
and any supplemental instructions for the current reporting period issued by NASA. Such
reserve shall be withheld until the ContractingOfficer has determined that NASA has received
the required reports. The withholding of any amount or the subsequent payment thereof shall not
be construed as a waiver of any Government right.

D
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O (d) A final reportshall be submittedwithin 30 days afterdispositionof all propertysubjecttoreportingwhen the contractperformanceperiod is complete in accordancewith (b)(1) through
(3) of this clause.

(End of Clause)

G.14 LIST OF GOVERNMENT FURNISHED PROPERTY (NFS 1852.245-76)
(OCT 1988)

For performance of work under this contract,the Government will make available Government
property identified below or in Attachment J-6 Table 2 List of Govermnent FurnishedProperty
and Services. The Contractorshall use this property in the performance of this contractat: (to
be includedin Delivery Orders,if applicable).Underthe FAR 52.245 Governmentproperty
clause of this contract,the Contractoris accountable for the identifiedpropertyincludedin List
A, List of Property the ContractorShall R¢l_laceand List B, List of Propertythe Government
Will Replace, of AttachmentJ-6 Table 2 List of GovernmentFurnishedPropertyand Services.

(End of clause)

G.15 REPAIR OF GOVERNMENT PROPERTY (JSC 52.245-91) (JUNE 1986)

When removal of Government-ownedpropertyfrom its place of use for repairis necessary,
the contractormust preparea JSC Form 1318 prior to removing the equipment. The form

i and instructionsregardingits use areavailable from the Propertyand Equipment Branch,Building 419, Room 162, phone number281-483-6524. The repairedGovernmentproperty
is to be returnedto the location from which it was removed unless otherwise directedby the
Government.

(End of Clause)
[END OF SECTION]

J
G-13



A - rew,rt0botics,andVehicle

O
SECTION H - SPECIAL CONTRACT REQUIREMENTS

H.1 LISTING OF CLAUSES INCORPORATED BY REFERENCE

NOTICE: The following contract clauses pertinentto this section are hereby incorporated by reference:

I. FEDERAL ACQUISITION REGULATION (48 CFR CHAPTER 1)

CLAUSE

NUMBER DATE TITLE

None included by reference

II. NASA FAR SUPPLEMENT (48 CFR CHAPTER 18) CLAUSES

CLAUSE
NUMBER DATE TITLE

1852.208-81 OCT 2001 RESTRICTIONSON PRINTINGAND DUPLICATING

1852.223-72 APR 2002 SAFETYAND HEALTH (SHORT FORM)
MAJOR BREACH OF SAFETY OR SECURITY

O t852.223-75 FEB 2002
ALTERNATEI 2002)

!1852.225-70 FEB2000 EXPORTLICENSESAND ALTERNATE 1 (FEB 2000) AND
PARA(B) [INSERT: "JOHNSONSPACE CENTER"]

gEP 1993 CROSS-WAWEROF LIABILITYFOR SPACE SHUTTLE
1852.228-72 ACTWITIES

1852.228-76 DEC 1994 _ROSS-WAIVER OF LIABILITY FOR SPACE STATIONACTIVITIES

1852.228-78 _EP 1993 EROSSWAIVER OFLIABILITY FOR NASA EXPENDABLE
LAUNCHVEHICLE (EVL) LAUNCHES

?INAL SCIENTIFICAND TECHNICAL REPORTS1852.235-73 FEB2003
AND ALTERNATES 1 AND 2

1852.244-70 APR 1985 GEOGRAPHIC PARTICIPATION IN THE AEROSPACE
PROGRAM

1852.246-70 MAR 1997 MISSION CRITICALSPACE SYSTEMS PERSONNEL
RELIABILITYPROGRAM

D
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O III. FULL TEXT CLAUSES

H.2 REPRESENTATIONS_ CERTIFICATIONS_ AND OTHF,R STATEMENTS
OF OFFERORS (JSC 52.209-90) (SEP 1988)

This contract incorporates Section K, Representations, Certifications, and Other Statements of
Offerors, as set forth in the contractor's proposal 2004-002 dated 7/15/2004 by reference, with
the same force and effect as if it were given in full text.

(End of Clause)

H.3 SMALL BUSINESS SUBCONTRACTING GOALS (JSC 52.219-90) (JAN 2003)
[NOT APPLICABLE TO SMALL BUSINESSES]

For purposes of this clause, the terms, "HUB Zone Small Business Concern," "Small
Disadvantaged Business Concern," "Service-Disabled, Veteran-Owned Small Business
Concern," "Veteran-Owned Small Business Concern," "Women-Owned Small Business
Concern," and "Historically Black College or University (I-IBCU)"are defined in paragraph
2.101 of the Federal Acquisition Regulation.

The total small business goal, expressed as a percent of total contract value, is TBD percent,
including options. The small business percentage goal of 25% includes the following goals

O expressed as apercent of total contract value:
Small Disadvantaged Business Concerns 13%
Woman-Owned Small Business Concerns 5%
HUB Zone Small Business Concerns 3%
Veteran-Owned Small Business Concern 3%
Service-Disabled, Veteran-Owned Small Business Concern 3%
HBCU's (includes other minority institutions 1%

(End of Clause)

H.4 ADDITIONAL EXPORT CONTROL REQUIREMENTS

In additionto the requirementsset forthin NFS 1852.225-70 Export Licenses, the Contractor
shallperformthe following tasks.

The followingrequirements shall be met by the Contractor and its Subcontractors, respectively,
to use Department of Commerce or Department of State export licenses obtained by NASA and
to use any NASA export license exceptions or exemptions as they apply to the Programs and
Projects of NASA.

For exports (hardware, software, technical data) originating from Houston, Huntsville, AL or
Cape Canaveral,FL, submit the equivalent information described below to the Center Export
Administrator (CEA) at the geographically closest NASA Space Flight Center (Johnson Space
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O Center (JSC), Marshall Space Flight Center (MSFC) or Kennedy Space Center (KSC))according to the policies and procedures of that center. A courtesy copy of equivalent
information submitted to MSFC or KSC shall be provided to the JSC CEA's office. The
contractor shall review documents for Export Control requirements and label with the definitive
classification for the document. Provide copies of shipping documents for shipments made
under a NASA Export License, exemption or exception to the appropriate CEA within two
weeks after the shipment.

(a) A minimum of 15 working days priorto export, the Contractoror its subcontractorswho are
exporting on behalf of NASA must obtain approval from the Center Export Administrator's
(CEA) office by following an Advance Notification of Shipment (ANS) process.

(b) Before effecting an export on behalf of NASA, the Contractor or its subcontractors shall
determine the classification recommendation of the item(s) or document(s) and whether it needs
a license. If'required, the contractor or its subcontractors shall provide a more technical rationale
supporting the classification, if requested by NASA

(c) Formal letter, fax or email is sufficient,addressed to the CEA's office, and must include the
details listed below.

o NASA license number (include date of expiration) or license exception/exception.
o Quantity and description as it appears on the applicable license.

o Date ofplarmed shipment (and expected date of return if not a permanent export).
o Origin of shipment (Company and city).
o Destination of shipment (Country, city and company).
o Point of contact (for technical questions - must be a representative of the

originating shipper).

o Export Classification Control Number (ECCN) or category under Export
Administration Regulations or United States Munitions List regulations.

o Rationale for classification.

o Requirement to export (i.e., MOU, contract number, meeting minutes). You may
be asked to provide copy of the requirement.

o Additional information as necessary to clarify the export.

(d) A copy of the completed Pro Forma Invoice (JSC Form 1735) attached to an email is
sufficient to meet this requirement as long as all required information above is also included.

(e) After all the information is submitted, the CEA's office will respond to Contractor or its
subcontractor within ten working days. Once approved, NASA wiU provide the destination
control statement to use on all export documentation.

Included in the applicable export exceptions, the Contractor or its subcontractors are authorized
to export hardware, software or data to ISS International Partner (IP) governmental offices that
meet the conditions of license exception GOV (15 CFR 740.11(b)(2)(iii)(A)).
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O For Verificationof EndUse, Contractoror its subcontractors shipping on behalf of NASA usinga license or license exceptionor exemption,shall provide a copy of all shippingdocumentation
withintwo businessweeks of the shipmentdateto the CEA's office.

For temporary exports, Contractor or its subcontractors shipping on behalf of NASA, shall notify
the CEA in writingwithin five business days of the date that the item was actually returned.

The Contractor or its subcontractors shall keep those records required by Department of
Commerce and Department of State regulations for all exports and make them available upon
request to NASA and its representatives.

These requirements,do not applyto Contractoror subcontractor commercial contractrelated
exports or exports pursuant to Technical Assistance Agreements or other license authorizations
received by the Contractor or its subcontractors and for which the Contractor or its
subcontractors will be the exporter of record.

The Contractor andits subcontractors shall perform annual self-audits of their export control
processes and provide written audit results to the CEA in accordance with the Data Requirements
Description (DRD) titled, "Export Control Audit Results" included in this contract.

The Contractor and its subcontractorsshall report to the NASA JSC EST, in writing, any
potential export issues (including those related to support of sustaining engineering and

O operationsof ISS, Space Shuttle, or other NASA Programs and Projects) that cannot be resolvedby the Contractor or its subcontractors, respectively. Such reports and/or notifications of issues
and technical tasks should be reported to the NASA JSC EST at least three months in advance of
requested action.

Upon discovery of unforeseen adverse export issues, the Contractor shall immediately notify
NASA JSC EST by telephone or email of said issue and shall report to the NASA JSC EST, in
writing, as the facts become known.

When directed in writing by the Contracting Officer or designated representative, the Contractor,
shall export on behalf of NASA, NASA specifically identified technical data, computer software,
hardware, or defense services to a named foreign entity or person, in the manner and under the
conditions provided for in the direction.

(End of Clause)

H.5 (LIMITED) RELEASE OF CONTRACTOR CONFIDENTIAL BUSINESS
INFORMATION (CBI) (JSC 52.227-91) (MAY 2002)

(a) NASA may find it necessary to release information submitted by the Contractor pursuant to
the provisions of this contract, to individuals not employed by NASA. Business information that
would ordinarily be entitled to confidential treatment may be included in the information
released to these individuals. Accordingly, by signature on this contract, the Contractor hereby

D consents to a limited release of its confidential business information (CBI).
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O b) Possible circumstances where the Agency may release the Contractor's CBI include thefollowing:

(1) To other Agency contractors and subcontractors, and their employees tasked with assisting
the Agency in handling and processing information and documents in the administration of
Agency contracts, such as providing post award audit support and specialized technical support
to NASA;

(2) To NASA contractors and subcontractors, and their employees engaged in information
systems analysis, development, operation, and maintenance, including performing data
processing and management functions for the Agency.

(c) NASA recognizes its obligation to protect the contractor from competitive harm that could
result from the release of such information to a competitor. Except where otherwise provided
by law, NASA will permit the limited release of CBI under subparagraphs (1) or (2) only
pursuant to non-disclosure agreements signed by the assisting contractor or subcontractor, and
their individual employees who may require access to the CBI to perform the assisting contract.

(d) NASA's responsibilities under the Freedom of Information Act are not affected by this
clause.

(e) The Contractor agrees to include this clause, including this paragraph (e), in all subcontracts

O at all levels awarded pursuant to this contract that require the furnishing of confidential businessinformation by the subcontractor.

(End of Clause)

H.6 KEY PERSONNEL AND FACILITIES (NASA 1852.235-71) (MARCH 1989)

(a) The personnel and/or facilities listed below (or specified in the contract Schedule) are
considered essential to the work being performed under this contract. Before removing,
replacing, or diverting any of the listed or specified personnel or facilities, the contractor shall:

(1) notify the Contracting Officer reasonably in advance, and

(2) submit justification (including proposed substitutions) in sufficient detail to permit
evaluation of the impact on this contract.

(b) The contractor shall make no diversion without the Contracting Officer's written consent;
provided that the Contracting Officer may ratify in writing the proposed change, and that
ratification shall constitute the Contracting Officer's consent required by this clause.

(c) The list of personnel and/or facilities (shown below or as specified in the contract
Schedule) may, with the consent of the contracting parties, be amended from time to time during
the course of the contract to add or delete personnel and/or facilities.

D
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O List herethe personnel and/or facilities considered essential:

(End of Clause)

O H.7 PROVIDING FACII,ITY ITEMS (JSC 52.245-97) (FEB 2003)

Include in a contractunder which existing facilities will be provided to a contractor. The
contracting officer must first document the file with a detailed explanation of the circumstances
which make furnishing of facilities in the best interest of the Government (See: NASA Federal
Acquisition Regulation (FAR) Supplement 1845.302-1.)

The purpose of this clause is to set forth the parties' intent regarding their respective
responsibilities for providing facility items under this contract. The parties accordingly agree asfollows:

(a) "Provide," as used in this clause, has the same meaning as set forth in NASA FAR
Supplement 1845.301. "Facilities," as used in this clause, has the same meaning as set forth inFAR 45.301.

(b) The Government shall provide to the contractor the facilities identified in Attachment J-6,
List A, List of Property the Contractor Shall Replace, for use in performance of this contract,
only if in the best interest of the Government and if identified on the Delivery Order.

(c) The contractor shall replace any of the existing facilities identified in (b) above that reach the
end of their useful life during the contract period or which are beyond economical maintenance
or repair, if the facilities are still needed for contract performance. Such replacements shall be

D made with contractor-owned facilities and shall not be a direct charge to the contract.
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O (d) The contractor shall not acquire facility items for the Government, unless specifically
authorized by the contract or consent has been obtained in writing from the contracting officer
pursuant to FAR 45.302-1(a). The contractor agrees to provide all facilities necessary for
performance of this contract except as provided in (b) above.

(End of Clause)

H.8 SUBCONTRACTING WITH RUSSIAN ENTITIES FOR GOODS OR SERVICES

(a) The Contractorshall not subcontractwith
(1) the Russian Aviation and Space Agency (Rosaviakusmos),
(2) any organization or entity underthe jurisdictionor control of Rosaviakosmos, or

(3) any other organization,entity, or element of the Governmentof the Russian Federation.

(b) "Organizationor entity underthe jurisdictionor control of Rosaviakosmos"means an
organizationor entity that

(1) was made partof the Russian Space Agency upon its establishmenton February25,
1992;

(2) was transferredto the Russian Space Agency by decree of the Russian Governmenton
July25, 1994, or May 12, 1998;

(3) was or is transferred to the Russian Aviation and Space Agency or Russian Space

O Agency by decree of the Russian Government at any other time before,on, or after March 14,2000; or

(4) is a joint stock company in which the Russian Aviation and Space Agency or Russian
Space Agency has at any time held controlling interest.

(c) The Contractor shall obtain the contracting officer's permission to subcontract with any
Russian entity or with any other entity performing any part of the contract in the Russian
Federation. The Contractor shall support such a request with facts (and, if requested, supporting
documentation) sufficient to establish to the contracting officer's satisfaction that the entity with
which the Contractor seeks permission to subcontract is not an entity described in paragraphs (a)
andCo).

(d) The contracting officer may direct the Contractor to provide the information required under
paragraph (c) for any other prospective or existing subcontract at any tier. The contracting
officer may direct the Contractor to terminate for the convenience of the government any
subcontract at any tier with an entity described in paragraphs (a) and (b), subject to an equitable
adjustment.

(e) The Contractor shall include the substance of this clause in all its subcontracts, and shall
require such inclusion in all other subcontracts of any tier.

(End of Clause)

D [END OF SECTION]
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O
PART II - CONTRACT CLAUSES

SECTION I - CONTRACT CLAUSES

1.1 LISTING OF CLAUSES INCORPORATED BY REFERENCE

NOTICE:The followingcontractclausespertinentto this sectionareherebyincorporatedbyreference:

I. FEDERAL ACQUISITION REGULATION (48 CFR CHAPTER 1)

CLAUSE
NUMBER DATE TITLE

52.202-1 JUL 2004 DEFINITIONS (ALTERNATE I) (MAY 2001)
52.203-3 APR 1984 GRATUITIES
52.203-5 APR 1984 COVENANT AGAINST CONTINGENT FEES

O 52.203-6 JUL 1995 RESTRICTIONS ON SUB-CONTRACTOR SALES TO
THE GOVERNMENT

52.203-7 JUL 1995 ANTI-K!CKBACK PROCEDURES
52.203-8 JAN 1997 CANCELLATION, RECISION, AND RECOVERY OF

FUNDS FOR ILLEGAL
OR IMPROPER ACTIVITY

52.203-10 JAN 1997 PRICE OF FEE ADJUSTMENT FOR ILLEGAL OR
IMPROPER ACTIVITY

52.203-12 JUN 2003 LIMITATION OF PAYMENTS TO INFLUENCE
CERTAIN FEDERAL TRANSACTIONS

52.204-2 AUG 1996 SECURITY REQUIREMENTS
52.204-4 AUG 2000 PRINTED OR COPIED DOUBLE-SIDED ON

RECYCLED PAPER
52.204-7 OCT 2003 CENTRAL CONTRACTOR REGISTRATION
52.209-6 JUL 1995 PROTECTING THE GOVERNMENT'S INTEREST

WHEN SUBCONTRACTING WITH CONTRACTORS
DEBARRED, SUSPENDED, OR PROPOSED FOR
DEBARMENT

52.211-5 AUG 2000 MATERIAL REQUIREMENTS
52.211-15 SEP 1990 DEFENSE PRIORITY AND ALLOCATION

REQUIREMENTS
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O CLAUSE
NUMBER DATE TITLE

52.215-2 JUN 1999 AUDIT AND RECORDS - NEGOTIATION
52.215-8 OCT 1997 ORDER OF PRECEDENCE - UNIFORM CONTRACT

FORMAT
52.215-10 OCT 1997 PRICE REDUCTION FOR DEFECTIVE COST OR

PRICING DATA
52.215-12 OCT 1997 SUBCONTRACTOR COST OR PRICING DATA
52.215-14 OCT 1997 INTEGRITY OF UNIT PRICES
52.215-15 DEC 1998 PENSION ADJUSTMENTS AND ASSET REVERSIONS
52.215-18 OCT 1997 REVERSION OF ADJUSTMENT OF PLANS FOR

POSTRETIREMENT BENEFITS OTHER THAN PENSIONS
52.215-19 OCT 1997 NOTIFICATION OF OWNERSHIP CHANGES
52.215-21 OCT 1997 REQUIREMENTS FOR COST OR PRICING DATA

OR INFORMATION OTHER THAN COST OR
PRICING DATA

APPLICABLE TO ONLY IDIQ/CPFF:
52.216-7 DEC 2002 ALLOWABLE COST AND PAYMENT
52.216-8 MAR 1997 FIXED FEE
52.216-18 OCT 1995 ORDERING

O 52.216-19 OCT 1995 ORDER LIMITATIONS [INSERT: "$15,000;$10,000,000; $10,000,000; 30; AND 5"]
52.219-8 MAY 2004 UTILIZATION OF SMALL BUSINESS CONCERNS
52.219-9 JAN 2002 SMALL BUSINESS SUBCONTRACTING PLAN

(ALTERNATE II) (OCT 2001) {NOT APPLICABLE
TO SMALL BUSINESS}

52.219-16 JAN 1999 LIQUIDATED DAMAGES SUBCONTRACTING PLAN
52.219-23 JUN 2003 NOTICE OF PRICE EVALUATION ADJUSTMENT

FOR SMALL DISADVANTAGED BUSINESS
CONCERNS

52.219-25 OCT 1999 SMALL DISADVANTAGED BUSINESS
PARTICIPATION PROGRAM DISADVANTAGED
STATUS REPORTING

52.222-1 FEB 1997 NOTICE TO THE GOVERNMENT OF LABOR
DISPUTES

52.222-2 JUL 1990 PAYMENT FOR OVERTIME PREMIUMS
[PARAGRAPH A: INSERT: $0]

52.222-3 JUN 2003 CONVICT LABOR
52.222-4 SEP 2000 CONTRACT WORK HOURS AND SAFETY

STANDARDS ACT OVERTIME COMPENSATION
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O CLAUSENUMBER DATE TITLE

52.222-19 JUN 2004 CHILD LABOR-COOPERATION WITH AUTHORITIES
AND REMEDIES

52.222-20 DEC 1996 WALSH-HEALEY PUBLIC CONTRACTS ACT
52.222-21 FEB 1999 PROHIBITION OF SEGREGATED FACILITIES
52.222-26 FEB 2002 EQUAL OPPORTUNITY (ALTERNATE 1) (FEB 1999)
52.222-29 JUN 2003 NOTIFICATION OF VISA DENIAL
52.222-35 DEC 2001 EQUAL OPPORTUNITY FOR SPECIAL DISABLED

VETERANS,VETERANS OF THE VIETNAM ERA,
AND OTHER ELIGIBLE VETERANS

52.222-36 JUN 1998 AFFIRMATIVEACTION FOR WORKERS WITH
DISABILITIES

52.222-37 DEC 2001 EMPLOYMENTREPORTS ON SPECIAL DISABLED
VETERANS,VETERANS OF THE VIETNAM ERA,
AND OTHER ELIGIBLE VETERANS

52.222-41 MAY 1989 SERVICECONTRACT ACT OF 1965, AS AMENDED
52.223-5 AUG 2003 POLLUTION PREVENTION AND RIGHT TO KNOW
52.223-6 MAY 2001 DRUG FREE WORKPLACE
52.223-10 AUG 2002 WASTE REDUCTION PROGRAM
52.223-14 AUG 2003 TOXIC CHEMICAL RELEASE REPORTING
52.225-5 JUN 2004 TRADE AGREEMENTS
52.225-8 FEB 2000 DUTY FREE ENTRY
52.225-13 JUN 2003 RESTRICTIONS ON CERTAIN FOREIGN PURCHASES
52.227-1 JUL 1995 AUTHORIZATION AND CONSENT

(ALTERNATE I)(APR 1984)
52.227-2 AUG 1996 NOTICE AND ASSISTANCE REGARDING PATENT

AND COPYRIGHT INFRINGEMENT
52.227-11 JUN 1997 PATENT RIGHTS - RETENTION BY THE

CONTRACTOR (SHORT FORM) AS MODIFIED BY
NFS 1852.227-11{APPLICABLE TO SMALL
BUSINESS ONLY}

52.227-14 JUN 1987 RIGHTS IN DATA-GENERAL AS MODIFIED
BY NFS 1852.227-14 ALTERNATES II AND III
(JUN 1987)

52.227-16 JUN 1987 ADDITIONAL DATA REQUIREMENTS
52.228-5 JAN 1997 INSURANCE - WORK ON A GOVERNMENT

INSTALLATION
52.228-7 OCT 1988 INSURANCE - LIABILITY TO THIRD PERSONS
52.229-3 APR 2003 FEDERAL, STATE, AND LOCAL TAXES
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O CLAUSENUMBER DATE TITLE

52.230-2 APR 1998 COST ACCOUNTING STANDARDS
{NOT APPLICABLE TO SMALL BUSINESS}

52.230-6 NOV 1999 ADMINISTRATION OF COST ACCOUNTING
STANDARDS

52.232-2 APR 1984 PAYMENTS UNDER FIXED-PRICERESEARCH AND
DEVELOPMENT CONTRACTS
APPLICABLE TO ONLY IDIQ/FFP:

52.232-8 FEB 2002 DISCOUNTS FOR PROMPTPAYMENT
52.232-9 APR 1984 LIMITATION ON WITHHOLDING OF PAYMENTS

APPLICABLE TO ONLY IDIQ/FFP:
52.232-11 APR 1984 EXTRAS
52.232-17 JUN 1996 INTEREST
52.232-18 APR 1984 AVAILABILITY OF FUNDS

APPLICABLE TO ONLY IDIQ/CPFF:
52.232-22 APR 1984 LIMITATION OF FUNDS
52.232-23 JAN 1986 ASSIGNMENT OF CLAIMS

52.232-25 OCT 2003 PROMPT PAYMENT (ALTERNATE1) (FEB 2002)
52.232-34 MAY 1999 PAYMENT BY ELECTRONIC FUNDS TRANSFER -

OTHER THAN CENTRAL CONTRACTOR

O REGISTRATION52.233-1 JUL 2002 DISPUTES (ALTERNATE I) (DEC 1991)
52.233-3 AUG 1996 PROTEST AFTER AWARD (ALTERNATE I)

(JUN 1985)
52.237-2 APR 1984 PROTECTION OF GOVERNMENT BUILDINGS,

EQUIPMENT AND VEGETATION
52.237-3 JAN 1991 CONTINUITY OF SERVICES [90 DAYS]
52.239-1 AUG 1996 PRIVACY OR SECURITY SAFEGUARDS

APPLICABLE TO ONLY IDIQ/CPFF:
52.242-1 APR 1984 NOTICE OF INTENT TO DISALLOW COSTS
52.242-2 APR 1991 PRODUCTION PROGRESS REPORTS

APPLICABLE TO ONLY IDIQ/CPFF:
52.242-3 MAY 2001 PENALTIES FOR UNALLOWABLE COSTS

APPLICABLE TO ONLY IDIQ/CPFF:
52.242-4 JAN 1997 CERTIFICATION OF FINAL INDIRECT COSTS
52.242-13 JUL 1995 BANKRUPTCY

52.243-1 AUG 1987 CHANGES-FIXED-PRICE (ALTERNATE V)
(APR 1984)

D
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O CLAUSENUMBER DATE TITLE

52.243-2 AUG 1987 CHANGES - COST - REIMBURSEMENT
,(ALTERNATES II AND V) (APR 1984)

52.244-2 AUG 1998 SUBCONTRACTS (ALTERNATE I) (AUG 1998)
52.244-5 DEC 1996 COMPETITION IN SUBCONTRACTING
52.244-6 MAY 2004 SUBCONTRACTS FOR COMMERCIAL ITEMS
52.245-2 MAY 2004 GOVERNMENT PROPERTY (FIXED PRICE

CONTRACTS) (ALTERNATE II) (APR 1984)
52.245-5 MAY 2004 GOVERNMENT PROPERTY (COST

REIMBURSEMENT, TIME AND TIME AND
MATERIAL OR LABOR HOUR CONTRACTS)
(DEVIATION - AS MODIFIED BY NASA
PIC 99-15)

52.245-17 MAY 2004 SPECIAL TOOLING {APPLICABLE ONLY TO
FIXED PRICED DELIVERY ORDERS}

52.245-18 FEB 1993 REQUEST FOR SPECIAL TEST EQUIPMENT
52.246-24 FEB 1997 LIMITATION OF LIABILITY - HIGH VALUE ITEMS
52.246-25 FEB 1997 LIMITATION OF LIABILITY - SERVICES
52.247-1 APR 1984 COMMERCIAL BILL OF LADING NOTATIONS
52.247-63 JUN 2003 PREFERENCE FOR U.S. FLAG AIR CARRIER

D 52.247-64 APR 2003 PREFERENCE FOR PRIVATELY OWNED U.S. FLAGCOMMERCIAL VESSELS
52.247-67 JUN 1997 SUBMISSION OF COMMERICAL TRANSPORTATION

BILL TO THE GENERAL SERVICES
ADMINISTRATION FOR AUDITS

52.248-1 FEB 2000 VALUE ENGINEERING
APPLICABLE TO ONLY IDIQ FFP:

52.249-2 MAY 2004 TERMINATION FOR THE CONVENIENCE OF
THE GOVERNMENT (FIXED-PRICE

52.249-6 MAY 2004 TERMINATION (COST REIMBURSEMENT)
APPLICABLE TO ONLY IDIQ FFP:

52.249-8 APR 1984 DEFAULT(FIXEDPRICE SUPPLY AND SERVICE)
APPLICABLE TO ONLY IDIQ/CPFF:

52.249-14 APR 1984 EXCUSABLEDELAYS
52.251-1 APR 1984 GOVERNMENTSUPPLY SOURCES
52.253-1 JAN 1991 COMPUTERGENERATEDFORMS
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1.4 AUTHORIZED DEVIATIONS IN CLAUSES (FAR 52.252-6) (APR 1984)

The use in this solicitation orcontractof anyFederalAcquisitionRegulation(48 CFR Chapter1)
clause withan authorizeddeviationis indicatedby the additionof "(DEVIATION)"afterthe
dateof the clause.

The use in this solicitation orcontractof anyNASA FAR SupplementRegulation(48 CFR 18)
clause with an authorizeddeviation is indicatedby the additionof "(DEVIATION)" after the
nameof the regulation.

(End of Clause)

L5 SECURITY CLASSIFICATION REQUIREMENTS (NFS 1852.204-75) (SEP 1989)

Performanceunderthis contractwill involve access to and/orgenerationof classified
information,workin a securityarea,or both,up to the level of confidential.See Federal
AcquisitionRegulation clause 52.204-2 in this contractand DD Form 254, ContractSecurity
ClassificationSpecification.

(End of Clause)

1.6 SECURITY REQUIREMENTS FOR UNCLASSIFIED INFORMATION
TECHNOLOGY RESOURCES (NFS 1852.204-76) (MAY 2007)

(a) The Contractorshall be responsiblefor informationand informationtechnology (IT) security
when -

(1) The Contractoror its subcontractorsmustobtain physicalor electronic(i.e.,
authenticationlevel 2 and aboveas defined in NationalInstituteof Standardsand Technology
(NIST) SpecialPublication(SP) 800-63, Electronic AuthenticationGuideline)access to NASA's
computer systems, networks, or IT infrastructure;or

(2) Informationcategorizedas low, moderate,or high by the FederalInformationProcessing
Standards (FIPS) 199, Standardsfor Security Categorizationof FederalInformationand
Information Systems is stored,generated,processed,or exchangedby NASA or on behalf of
NASA by a contractoror subcontractor,regardless of whetherthe informationresides on a
NASA or a contractor/subcontractor'sinformationsystem.

(b) IT Security Requirements.
(I) Within30 days aftercontractaward, a Contractorshall submitto the Contracting

OfficerforNASA approvalanIT SecurityPlan, Risk Assessment,and FIPS 199, Standardsfor
SecurityCategorizationof FederalInformationand InformationSystems, Assessment. These
plans and assessments, includingannualupdatesshall be incorporatedintothe contractas
compliancedocuments.

(i) The IT systemsecurityplan shall be preparedconsistent, in form and content,with
NIST SP 800-18, Guide for Developing SecurityPlans for FederalInformationSystems, and any
additions/augmentationsdescribedin NASA ProceduralRequirements(NPR) 2810, Security of
InformationTechnology. The securityplanshall identify anddocumentappropriateIT security
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controls consistent with the sensitivity of the information and the requirements of Federal
Information Processing Standards (FIPS) 200, Recommended Security Controls for Federal.
Information Systems. The plan shall be reviewed and updated in accordance with NIST SP 800-
26, Security Self-Assessment Guide for Information Technology Systems, and FIPS 200, on a
yearly basis

(ii) The risk assessment shall be prepared consistent, in form and content, with N!ST SP
800-30, Risk Management Guide for Information Technology Systems, and any
additions/augmentations described in NPR 2810. The risk assessment shall be updated on a
yearly basis.

(iii) The FIPS 199 assessment shall identify all information types as well as the "high
water mark," as defined in FIPS 199, of the processed, stored, or transmitted information
necessary to fulfill the contractual requirements.

(2) The Contractor shall produce contingency plans consistent, in form and content, with
NIST SP 800-34, Contingency Planning Guide for Information Technology Systems, and any
additions/augmentations described in NPR 2810. The Contractor shall perform yearly
"Classroom Exercises." "Functional Exercises," shall be coordinated with the Center CIOs and
be conducted once every three years, with the first conducted within the first two years of
contract award. These exercises are defined and described in NIST SP 800-34.

(3) The Contractor shall ensure coordination of its incident response team with the NASA
Incident Response Center (NASIRC) and the NASA Security Operations Center, ensuring that
incidents are reported consistent with NIST SP 800-61, Computer Security Incident Reporting
Guide, and the United States Computer Emergency Readiness Team's (US-CERT) Concept of
Operations for reporting security incidents. Specifically, any confirmed incident of a system
containing NASA data or controlling NASA assets shall be reported to NASIRC within one hour
that results in unauthorized access, loss or modification of NASA data, or denial of service
affecting the availability of NASA data.

(4) The Contractor shall ensure that its employees, in performance of the contract, receive
annual IT security training in NASA IT Security policies, procedures, computer ethics, and best
practices in accordance with NPR 2810 requirements. The Contractor may use web-based
training available from NASA to meet this requirement.

(5) The Contractor shall provide NASA, including the NASA Office of Inspector General,
access to the Contractor's and subcontractors' facilities, installations, operations, documentation,
databases, and personnel used in performance of the contract. Access shall be provided to the
extent required to carry out IT security inspection, investigation, and/or audits to safeguard
against threats and hazards to the integrity, availability, and confidentiality of NASA information
or to the function of computer systems operated on behaif of NASA, and to preserve evidence of
computer crime. To facilitate mandatory reviews, the Contractor shall ensure appropriate
compartmentalization of NASA information, stored and/or processed, either by information
systems in direct support of the contract or that are incidental to the contract.

(6) The Contractor shall ensure that system administrators who perform tasks that have a
material impact on IT security and operations demonstrate knowledge appropriate to those tasks.
Knowledge is demonstrated through the NASA System Administrator Security Certification
Program. A system administrator is one who provides IT services (including network services,
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file storage, and/or web services) to someone other than themselves and takes or assumes the
responsibility for the security and administrative controls of that service. Within 30 days after
contract award, the Contractor shall provide to the Contracting Officer a list of all system
administrator positions and personnel filling those positions, along with a schedule that ensures
certification of all personnel within 90 days after contract award. Additionally, the Contractor
should report all personnel changes which impact system administrator positions within 5 days
of the personnel change and ensure these individualsobtain System Administrator certification
within 90 days after the change.

(7) The Contractor shall ensure that NASA's Sensitive But Unclassified (SBU) information
as defined in NPR 1600.1, NASA Security Program Procedural Requirements, which includes
privacy information, is encrypted in storage and transmission.

(8) When the Contractor is located at a NASA Center or installation or is using NASA IP
address space, the Contractor shall --

(i) Submit requests for non-NASA provided external Internet connections to the
Contracting Officer for approval by the Network Security Configuration Control Board
(NSCCB);

(ii) Comply with theNASA CIOmetrics includingpatch management,operating systems
and application configurationguidelines, vulnerabilityscanning, incidentreporting,system
administratorcertification, and security training, and

(iii) Utilize theNASA PublicKey Infrastructure(PKI) for all encryptedcommunication
or non-repudiationrequirementswithin NASA when secureemail capability is required.

(c) Physical and Logical Access Requirements.
(1) Contractorpersonnel requiring access to IT systems operated bythe Contractorfor

NASA or interconnected to a NASA networkshall be screenedat an appropriate level in
accordancewith NPR 2810 and Chapter 4, NPR 1600.1, NASA SecurityProgram Procedural
Requirements. NASA shall providescreening, appropriate to the highest risk level, of the IT
systems and informationaccessed, using, as a minimum,National Agency Checkwith Inquiries
(NACI). The Contractorshall submitthe required forms to the NASA CenterChief of Security
(CCS)withinfourteen(14) days after contract awardor assignmentof an individualto a position
requiringscreening. The formsmay be obtained fromthe CCS. At the option of NASA, interim
access may be granted pending completion of the required investigationand final access
determination. For Contractorswho will reside on a NASA Center or installation, the security
screeningrequiredfor all requiredaccess (e.g., installation,facility, IT, information,etc.) is
consolidatedto ensureonly one investigation is conductedbased onthe highest risk level.
Contractorsnot residingon a NASA installation will be screenedbased on their IT access risk
level determinationonly. See NPR 1600.1, Chapter4.

(2) Guidancefor selecting the appropriate level of screeningis based on the risk of adverse
impact to NASA missions. NASA defines three levels of risk for which screening is required
(IT-1 has the highest level of risk).

(i) IT-1 -- Individualshaving privileged access or limitedprivilegedaccess to systems
whose misusecan cause very serious adverse impact to NASA missions. These systems include,
for example, those that cantransmit commands directly modifying the behavior of spacecraft,
satellites or aircraft.
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(ii) IT-2 -- Individuals having privileged access or limited privileged access to systems
whose misuse can cause serious adverse impact to NASA missions. These systems include, for
example, those that can transmit commands directly modifying the behavior of payloads on
spacecraft, satellites or aircraft; and those that contain the primary copy of"level 1" information
whose cost to replace exceeds one million dollars.

(iii) IT-3 -- Individuals having privileged access or limited privileged access to systems
whose misuse can cause significant adverse impact to NASA missions. These systems include,
for example, those that interconnect with a NASA network in a way that exceeds access by the
general public, such as bypassing firewalls; and systems operated by the Contractor for NASA
whose function or information has substantial cost to replace, even if these systems are not
interconnected with a NASA network.

(3) Screening for individuals shall employ forms appropriate for the level of risk as
established in Chapter 4, NPR 1600.1.

(4) The Contractor may conduct its own screening of individuals requiring privileged access
or limited privileged access provided the Contractor can demonstrate to the Contracting Officer
that the procedures used by the Contractor are equivalent to NASA's personnel screening
procedures for the risk level assigned for the IT position.

(5) Subject to approval of the Contracting Officer, the Contractor may forgo screening of
Contractor personnel for those individuals who have proof of a --

(i) Current or recent national security clearances (within last three years);
(ii) Screening conducted by NASA within the last three years that meets or exceeds the

screening requirements of the IT position; or
(iii) Screening conducted by the Contractor, within the last three years, that is equivalent

to the NASA personnel screening procedures as approved by the Contracting Officer and
concurred on by the CCS.

(d) The Contracting Officer may waive the requirements of paragraphs (b) and (c)(1) through
(c)(3) upon request of the Contractor. The Contractor shall provide all relevant information
requested by the Contracting Officer to support the waiver request.

(e) The Contractor shall contact the Contracting Officer for any documents, information, or
forms necessary to comply with the requirements of this clause.

(f) At the completion of the contract, the contractor shall return all NASA information and IT
resources provided to the contractor during the performance of the contract and certify that all
NASA information has been purged from contractor-owned systems used in the performance of
the contract.

(g) The Contractor shall insert this clause, including this paragraph (g), in all subcontracts
(1) Have physical or electronic access to NASA's computer systems, networks, or IT

infrastructure; or
(2) Use information systems to generate, store, process, or exchange data with NASA or on

behalf of NASA, regardless of whether the data resides on a NASA or a contractor's information
system.

(End of Clause)
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O 1.7 STATEMENT OF EQUIVALENT RATES FOR FEDERAL HIRES
(FAR 52.222-42) (MAY 1989)

In compliance with the Service Contract Act of 1965, as amended, andthe regulations of the
Secretary of Labor (29 CFR part 4), this clause identifies the classes of service employees
expected to be employed under the contract and states the wages and fringe benefits payable to
each if they were employed by the contracting agency subject to the provisions of 5 U.S.C. 5341
or 5332. This Statement is for Information Only. It is not a Wage Determination.

STANDARDFORM98a NOTICE OF INTENTION TO MAKE 11 NoticeNo.
February1973 A SERVICECONTRACTANDRESPONSETONOTICE

U.S. DEPARTMENT OF LABOR NASA 15026
EmploymentStandardsAdministration (AttachmentA) MOU
12. CLASSES OF SERVICE EMPLOYEES TO BE EMPLOYED ON CONTRACT 13.NUMBER OF 14. HOURLYWAGE RATE

EMPLOYEES THAT WOULD BE
IN EACH CLASS PAID IF FEDERALLY

EMPLOYED

Drafter, 1 1 GS-3 $11.31

Drafter,II 1 GS-4$12.70

Drafter,Ill 1 GS-5$14.21

Drafter,IV 1 GS-7$17.60

Machine-ToolOperator 1 WG-9$20.18

En_lineedn_lTechnician,I 1 GS-3$11.31

O Engineedn_lTechnician,II 1 GS-4$12.70
EngineeringTechnician,III 1 GS-5$14.21

EngineeringTechnician,IV 1 GS-7$17.60

EngineeringTechnician,V 1 GS-9$21.52

EngineeringTechnician,VI 1 GS-11$26.04

ToolandDie Maker 1 WG-13$24.02

SewingMachineOperator 1 WG-6 $16.40
FabricWorker 1 WG-7$17.74

Welder 1 WG-10$21.21

Sheet-MetalWorker 1 WG-10$21.21

GeneralClerk, I 1 GS-1 $9.22

GeneralClerk,II 1 GS-2 $10.37

GeneralClerkr III 1 GS-3$11.31
GeneralClerk, IV 1 IGS-4$12.70

(End of Clause)
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O .8 OMBUDSMAN (NFS 1852.215-84) AND (ALTERNATE I) (JUN 2000)
(a) An ombudsmanhas been appointedto hearand facilitate the resolution of concerns from
offerors,potentialofferors,andcontractorsduringthe preaward andpostaward phases of this
acquisition.When requested,the ombudsmanwill maintainstrictconfidentialityas to the source
of the concern. The existence of the ombudsman is not to diminish the authority of the
contracting officer, the Source Evaluation Board, or the selection official. Further, the
ombudsman does not participate in the evaluation of proposals, the source selection process, or
the adjudication of formal contract disputes. Therefore, before consulting with an ombudsman,
interested parties must first address their concerns, issues, disagreements, and/or
recommendations to the ContractingOfficer for resolution.

(b) If resolutioncannotbe madeby theContractingOfficer,interestedpartiesmaycontactthe
installationombudsman,

Randy K. Gish
2101 NASA Parkway
Houston, TX 77058
Phone: 281-483-0490
FAX: 281-483-2200
randy.k.gish_nasa.gov

O Concerns, issues, disagreements, and recommendations, which cannot be resolved at theinstallation may be referred to the NASA ombudsman, James A. Balinkas, the Director of
the Contract Management Division, at 202-385-0445, facsimile 202-358-3083, e-mail
iames.a.balinskas@nasa.gov. Please do not contact the ombudsman to request copies of the
solicitation, verify offer due date, or clarify technical requirements. Such inquiries shall be
directed to the Contracting Officer or as specified elsewhere in this document.

(c) If this is a task or delivery order contract, the ombudsman shall review complaints from
contractors and ensure they are afforded a fair opportunity to be considered, consistent with the
procedures of the contract.

(End of Clause)

1.9 INFORMATION INCIDENTAL TO CONTRACT ADMINISTRATION

(a) With the exception of financial information, the Govemment shall have unlimited rights
to use and distribute to third parties any administrative or management information
developed by the contractor or a subcontractor at any tier in whole or in part for the
performance of the contract or first produced in the performance of the contract, whether or
not said information is specified as a contract deliverable, if created in whole or in part at
Government expense. The Contracting Officer may, at any time during the contract
performance or within a period 3 years after acceptance of all items to be delivered under this
contract, order any administrativeor management information developed by the contractor
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O or a subcontractor at any tier in whole or in part for the performance of the contract orfirst produced in the performance of the contract.

(b) The Contracting Officer may release the contractor from the requirementsof this clause for
specifically identified information at any time during the 3-year period set forth in paragraph A
of this clause.

(End of Clause)

1.10 TECHNICAL INFORMATION RELEASES AND PUBLICATIONS

As authorized by paragraph (d)(1) of the Rights in Data-General Clause(FAR 52.227-14) of this
contract, the following exception shall apply:

During the performance of this contract, if data relating to this contract is planned for use in oral
or written presentations, professional meetings, seminars, or in articles to be published in
professional, scientific, and technical journals and similar media, the contractor shall assure that
an advance information copy of the presentation or article is sent to the COTR to have the
benefit of advance information concerning accomplishments of interest to provide an opportunity
to make suggestions to the contractor concerning revisions, if it is considered that such
comments might be useful to the contractor to help assure the teehmeal accuracy of the
information to be presented or published. The information copy will be forwarded to the COTR
of the contract at least four weeks in advance of the date the author intends to give the
presentation or submit the article for publication.

The advance information copy may be submitted in the format or medium, which will be utilized
in its ultimate release.

(End of Clause)

1.11 DATA RIGHTS NOTICE

(a) Any proposal submitted during the course of contractperformance must expressly identify
any computer software or technical data that is to be provided with less than unlimited data
rights. The contractor shall notify the Contracting Officer in writing prior to incorporating any
item, component, subcomponent, process, or software, wherein the related technical data or
computer software qualifies as limited rights data or restricted computer software in accordance
with Alternate II and 111of FAR 52.227-14 and NFS 1852.227-86. This notification does not

apply to commercial off-the-shelf (shrink-wrapped) computer software, and corresponding
documentation, that has a standard commercial license unless the software is to be incorporated
as a subcomponent in a developmental effort.

(b) Technical data and computer software delivered shall not be marked with restrictive legends
unless the Contracting Officer has given prior written consent.
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O (c) All license agreements shall be compliant with Federal laws, regulations and the terms andconditions of this contract and shall be transferable to the government upon completion of the
contract without additional cost to the Government. One copy of the final negotiated license
agreement shall be forwarded to the Contracting Officer within 30 days of agreement to ensure
complianee_

(End of Clause)

1.12 SPECIAL PROVISION FOR CONTINGENT REPROCUREMENT RIGHTS

(a) Because of the long life of the Space Shuttle and Space Station Programs, and in order to
preclude problems in the event the contractorat some point becomes no longer able or willing to
supply the hardware required to be delivered under this contract, the contractor shall deliver to
the Government a complete data package sufficient in technical detail to enable a responsible
third party to manufacture the hardware. This data shall be delivered as part of the Critical
Design Review Package, as specified in DRD titled, "Critical Design Review Data Package."

(b) To the extent that any such data qualifying as proprietary (limited rights data and/or
restricted computer sol,ware), and contingentupon 1) the Government's exercise of one, or both,
hardware production options, and 2) the contractor's inability or unwillingness to supply the
Government's additional requirements for the hardware at any time in the future, the
Government shall then have the additional rightto use such data for purposes of manufacture (or
rehabilitation, repair, etc.) and to release it to a third party for such purposes.

(c) Until such time as the events described in paragraph (b) occur, any data which should be
included in the CDR package but which is proprietary, shall be included in a supplemental
package to be retained by the contractor's facility in order for the Government to review the data
and ensure that it is complete and sufficient in technical detail. In addition, periodic reviews
may be requested by the Government at the contractor's facility. The contractor will
automatically notify the Government when any changes are made to procedures, processes,
materials, etc., which affect the proprietary data contained in the supplemental package in order
that any necessary reviews may be conducted. The Government shall not have the right to
remove or obtain such copies in the course of conducting such reviews. Only Government
personnel will be permitted to review the supplemental package.

(d) If the events in paragraph (b) occur, in accordance with paragraph (g)(2) (vi) of the clause
at 52.227-14, Rights in Data---General (JUN 1987) and its Alternates and as modified by
18-52.227-14 NASA FAR Supplement, the Government will notify the contractor in writing of
its intent to exercise its contingent reproeurement rights, if the Government reasonably
determines that the Contractor is no longer capable of supplying, or no longer willing to supply
the Government's additional requirements for hardware, parts, maintenance, rehabilitation, or the
like.

(e) The Contractor shall incorporate, and require its subcontractors at all tiers to incorporate, this
clause in all subcontracts. It is the contractor's responsibility to ensure that this clause is
enforceable at all subcontract levels.

(End of Clause)
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O 1.13 LIMITED RIGHTS DATA NOTICE

(a) Notwithstanding any other terms and conditions of this contract, the Government shall have
the right to disclose technical data marked as limited rights data outside of the Government,
without obtaining permission from the contractor, under the following circumstances:

(1) Use (except for manufacture) by support service contractors.

(2) Evaluation by non-government evaluators.

(3) Use (except for manufacture) by other contractorsparticipating in the
Government's program of which the specific contract is a part, for information and use in
connection with the work performed under each contract.

(4) Emergency repair or overhaul work.

(5) Release to a foreign government, or instrumentality thereof, as the interests of the United
States Government may require, for information or evaluation, or emergency repair or overhaul
work by such government.

(b) Prior to disclosure, except in emergency circumstances as identified in paragraphs4 and 5
above, the Government shall require the recipient to sign an agreement, provided by and
acceptable to the contractor, to protect the data from unauthorized use and disclosure. The
contractor shall provide a copy of the acceptable nondisclosure agreement to the Contracting
Officer no later than 30 days after contract award.

(End of Clause)

1.14 INDEFINITE QUANTITY (52.216-22) (OCT 1995)

(a) This is an indefmite-quantity contract for the supplies and services specified, and effective for
the period stated in the contract. The quantities of supplies and services specified in the contract
are estimates only and are not purchased by this contract.

(b) Delivery or performance shall be made only as authorized by orders issued in accordance
with the Ordering clause. The Contractor shall furnish to the Government, when and if ordered,
the supplies or services specified in the contract up to and including the maximum designated in
the contract.

(c) Except for any limitations on quantifies in the Order of Limitation clause, there is no limit
on the number of orders requiring delivery to multiple destinations or performance at multiple
locations.

(d) An order issued during the effective period of this contractand not completed within that
I period shall be completedby the Contractor within the time specified in the order. The contract
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O hall govern the Contractor's and Government's rights and obligations with respect to that orderto the same extent as if the order were completed during the Contract's effective period;
provided, that the Contractor shall not be required to make any deliveries under this contract
after 12 months from the completion date of the contract.

(End of Clause)

1.15 SUBCONTRACTS FOR COMMERCIAL ITEMS (52.244-6) (APR 2003)

(a) Definitions. As used in this clause-
"Commercial item" has the meaning contained in the clause at 52.202-1, Definitions.
"Subcontract" includes a transfer of commercial items between divisions, subsidiaries, or
affiliates of the Contractor or subcontractor at any tier.

(b) To the maximum extent practicable, the Contractor shall incorporate, and require its
subcontractors at all tiers to incorporate, commercial items or nondevelopmental items as
components of items to be supplied under this contract.

(e)(1) The Contractor shall insert the following clauses in subcontracts for commercial items:
(i) 52.219-8, Utilization of Small Business Concerns (Oct 2000) (15 U.S.C. 637(d)(2) and (3)), in
all subcontracts that offer further subcontracting opportunities. If the subcontract (except
subcontracts to small business concerns) exceeds $500,000 ($1,000,000 for construction of any
public facility), the subcontractor must include 52.219-8 in lower tier subcontracts that offer

O subcontracting opportunities.

(ii) 52.222-26, Equal Opportunity (Apr 2002) (E.O. 11246).

(iii) 52.222-35, Equal Opportunity for Special Disabled Veterans, Veterans of the Vietnam Era,
and Other Eligible Veterans (Dec 2001) (38 U.S.C. 4212(a));

(iv) 52.222-36, Affirmative Action for Workers with Disabilities (June 1998) (29 U.S.C. 793).

(v) 52.247-64, Preference for Privately Owned U.S.-Flag Commercial Vessels (Apr 2003)
(46 U.S.C. Appx 1241 and 10 U.S.C. 2631) (flow down required in accordance with paragraph
(d) of FAR clause 52.247-64).

(2) While not required, the Contractormay flow down to subcontracts for commercial items a
minimal number of additional clauses necessary to satisfy its contractual obligations.

(d) The Contractor shall include the terms of this clause, including this paragraph (d), in
subcontracts awarded under this contract.

(End of Clause)

[END OF SECTION]
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J-1 Data Requirements List & Data Requirement Descriptions

J-2 Acronym List

J-3 DOL Wage Determination

J-4 IT Security Plan (after issuance of first DO)

J-5 Small Business Plan

J-6 Table 1 - List of Installation-Accountable Property and Services

Table 2 - Government Furnished Property/Facilities

J-7 Government Property Plan

J-8 Flight GFE Configuration Management Plan

J-9 Reliability and Maintainability Plan
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J-11 Quality Plan
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JSC DATA REQUIREM LIST (DRL)/DATA REQUIREM DESCRIPTION 0DRD)
(Based on JSC -STD-123)

0
Attachment J-1

Data Requirements List
&

Data Requirements Descriptions

DATA REQUIREMENTS LIST (DRL) AND DATA REQUIREMENTS DESCRIPTIONS

The following pages set out the documentation requirementsof this contract,startingwith a DRL, which is an index to
the DRDs. Each DRD prescribes the required dataproductcontent, schedule,type, andotherparticularsfor specific data
submission requirements.

Subject to the Clause 52.227-14, Rights in Data - General,this documentsetsforththe data requirementsin each Data
RequirementsDescription (DRD) and shall governthatdatarequiredfor thiscontract. The contractorshall furnish data
defined by the DRD's listed on the Data RequirementsList (DRL)by categoryof data. Such data shall be prepared,
maintained, anddelivered to NASA in accordancewith the requirementsset forthwithinthis document. In cases where
data requirementsarecovered by a FederalAcquisition Regulation(FAR)orNASA FAR Supplement(NFS) regulation
or clause, the regulationwill takeprecedenceover this document,perFAR 52.215.33. NASA-Owned/Contractor-Held
records shall be managedby the Contractorin accordancewith Title 36 of the code nf FederalRegulations,ChapterXU
B, Records Management,andNMI 1440.6, NASA RecordsManagementProgram.The records shall be organizedin
accordance with the inslructionsin NHB 1442.1, NASA UniformFiles index,asapplicable. The contractorshall
disposition records andnon-recordsin accordancewith NHB 1441.1,NASA RetentionSchedules, which has been
approvedby NASA and theNational Archives andRecordsAdministration(NARA). All questionson records
managementissues shall be directedthroughthe ContractingOfficerto the JSCRecords ManagementOfficer.

Documents included as applicabledocuments in the data requirementsformapartof this document to the extent specified
herein. References to documents other thanapplicabledocumentsin the datarequirementsof this documentmay
sometimes be utilized. These do not constitutea contractualobligationon the contractor. They are to be used only as a
possible example or to providerelatedinformationto assist the contractorin developinga response to thatparticulardata
requirement.

DESCRIPTION

This documentidentifies anddefines the requirements anddata typesfor informationand data requiredunderthis
contract.

The Data RequirementDescriptions (DRD)s, along with the Data RequirementsList (DR.L),define, by an individualData
Requirement,the informationand data requiredforeach deliverabledocument.

The data types are used to identify the approvaland controlrequiredfor eachDRD. The Data RequirementsList (DR.L)is
an index of all the DRDs by category and includes additionalrequirementsforeachDRD and the data types, as described
below.

Documentation submittedpursuantto this clause may incorporatereferencesto other currentapproveddocumentation,
provided the referencesare adequateand include such identificationelementsas rifle,documentnumber,andapproval
date (where applicable).However, ffthe pertinentinformationis of relativelyminorsize, the contractorshall incorporate
the informationitself, in lieu of using a reference. The contractorshall assurethatany referencedinformationis readily
availableto appropriateusers of the submitteddocument.
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JSC DATA REQUIREMENT_S LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)
(Based on JSC -STD-123)

DATA TYPES
For the purpose of this clause, the following information/documentationtypes areapplicable:

Type 1 (written approval)- Thatinformationanddocumentation which requiresNASA approvalprior to release.
Approvedtype 1 informationanddocumentationshah be controlled,and deviations from or changes to the concepts,
techniques,and/orrequirementsstatedtherein shall requireNASA approvalpriorto implementation.All workunderthis
contractcoveredby approvedtype 1 documents shall be performed in accordancewith those approveddocuments.The
CunU'actingOfficersTechnical Representative will have approvalauthorityand will sign the dataprior to itsrelease.
Contractuallybinding documents will notbe implementednor revised withoutcontractualauthorization.

Type 2 (mandatory submittal)- Thatinformationand documentationforwhich NASA reserves a time-limitedright to
disapprove,in whole or in part.Type 2 data shall be submittedto JSC for review not less than 30 calendardays priorto its
release foruse or implementatien.The contractorshall clearly identify the release targetdate in the "submittedfor
review" transmittal. If the contractorhas not received any comment priorto the releasedtargetdate, the documentmay be
releasedfor appropriateuse. AnyNASA comment received shall be appropriatelydispositiuned before the documentis to
be used. Type 2 datamay be approvedby NASA priorto its submittal.

Type 3 (submittal upon request)- Thatinformationand documentationwhich is provided to NASA forsurveillance,
information,review, and/ormanagementcontrol. This informationdoes notrequireformalNASA review and approval.
Informationin this categorywould include design solutions, status, and cost/schedulereporting;analyses and testresults,
handbooks;and other designatedlists, reports,etc.

Type 1submissionsshall be marked"TYPE 1 PRELIMINARYpending NASA approvalor Type I APPROVEDBY
NASA, asappropriate."Additionalspecial designationsand deviationsmay be requiredon specific submissions in
accordancewith configurationmanagementrequirements.

I Type 2 submissionsshallbe marked"TYPE 2 PRELIMINARY -RELEASE TARGET DATE, xx/xx/xx" "TYPE2
or

FINAL - NASA COMMENTS INCLUDED"or "TYPE 2 FINAL DO_NT," where NASA commentswere not
received.

NOTE: Documents submittedunderthis clause, even though directly (Type 1) or implicitly (Type 2) approvedby
NASA, shall not takeprecedenceover the specificationsas set out in Section C, Statement of Work.

The contractorshall normallydelivera complete revised Type 1or Type 2 data requirementwithNASA comments
incorporatedwithin45 days of receiptof comments.

Type 3 submissionsshallbe marked"TYPE3 DOCUMENT - FOR INFORMATION,SURVEILLANCE,REVIEW OR
MANAGEMENTCONTROL".

NUMBER OF COPIES AND DISTRIBUTION REQUIREMENTS

The contractorshall provideone copy of each DRD to the standarddistributionlist shown in Block 8 of theDRLs.
Additional distributionshahbe made as directed,in writing,by the Contracting Officer.The number of copies required
will not exceed the limits set forthin Clause 1852.208-81, Restrictions on PrintingandDuplicating, without prior
ContractingOfficer approval.Data TransmittalFormswill be used to confirmdelivery of electronicallyresidentDR
deliverables.

ELECTRONIC FORMAT

All the datarequirementsshall be delivered in the formatas depicted in each DRD and compatible withJSCsofl:ware
loads. All documentationshall be maintained withinthe Engineering Directorate's Design Data ManagementSystem
(DDMS).

D DRDs shall be maintained electronically.

J-i'-3



JSC DATA REQUIREM ' LIST (DRL)/DATA REQUIRE TS DESCRIPTION (DRD)
(Based on JSC -STD-123)

O FURTHER EXPLANATION OF DRL
Block 3 - Frequencyof submittal:

Code Description Code Description Code Description
AD As Directed DA Daily RD As Released
AN Annually DD Deferred Delivery RT One Time Revisions

AR As Required MO Monthly SA Semi Annually
BE Biannually OT One Time TY Three Per Year

BM Bimonthly PV Per Vehicle UR Upon Request
BW Biweekly QU Quarterly WK Weekly

Block 4 - As of Date- If reports are of a recurring nature an as of date will be includedin this block.

Block 6 - Copies -

Code Description
E Electronic

CD CompactDisk
HC Hard Copy

SBeeiai note reeardin8 document titles:

O Any reference to "NPG" is synomous with "NPR".

IP
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JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)
(Basedon JSC -STD-123)

a. Titleof Contract, Projeet,SOW,etc. b. Contract/RFPNo. I c. DRLDate/ModDate
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HI'I99B I

1. Line Item [ 2. DRD Title [ 3. Frequency 4. As-of-Date 5. lstsubm, date i 6- Copies i 6_ Type [ 6b. Number
1 night GFEConfigurationManagementPlan OT See9 CD 3

'Submittal i [ (3) Submitted upon request
8. Distribution (Continue on a blank sheet if needed) 9. Remarks

DeliveryOrderManager 1 electroniccopy on CD Block 5: To be deliveredwith the proposal

NT3/GovernmentFurnishedEquipmentBranch I electroniccopy on CD Block 6:3 electroniccopies storedon CD arepermanentrecordContractingOfficer'sTechnicalRepresentative l electroniccopy on CD

1. Line Item 2. DRD Title Frequency 4..A_of-Date 5. 1st subm. date 6. Copies 6a. Type 6b. Number

2 DeliveryOrder Status Report/SummaryReview MO Imperiodafter E 3start
'Submittal Submitted ,,

8. Distribution (Continue on ablank sheet if needed) 9. Remarks

DeliveryOrderManager I electroniccopybye-mall
TechnicalManager'sRepresentative 1electroniccopybye-mall
NT3GovernmentFurnishedEquipmentBranch I electroniccopybye-mail
COTR 1hardcopy and1 electronic copy by e-mail
ContractingOfficer 1hardcopyand 1electronic copy by e-mail

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5. 1st subm. date 6. Copies 6b. Number

3 ProjectTechnicalRequirementsSpecification RT See 9 E/CD 2/2
'Submittal iSubmitted

8. Distribution (Continue on a blank sheet if needed) 9. Remarks

DeliveryOrderManager 1electroniccopybye-mail
TechnicalManager'sRepresentative 1electroniccopyon CDand1web Block5: AsincludedintheDOscope,consistentwithEA-WI-023processes

basedcompatibleelectronicCD Block6: Permanentelectroniccopystoredon CDis formalrecord
NT3/GovernmentFurnishedEquip.Branch 1electroniccopybye-mail

1. Line Item 2. DRD Title 3. Freauenev 4. As-of-Bate 5. 1st subm. date 6. Conies Tvoe 6b. Number

4 GFE SystemsRequirementsDataPackage RT See9 CD 3

,.7.DJt_T_ e:......... Sabmitrtl I [ (3) Submittedupon request
"_ 8. Distribution (Continue on u blank skeet if needed) 9. Remarks

_l DeliveryOrderManager 1electroniccopyonCD

TechnicalManager'sRepresentative IwebbasedcompatibleelectronicCD Block5:AsincludedintheDOscope,consistentwithEA-WI-023processes
FlightHardwareQE 1electroniccopyonCD
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JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based on JSC -STD-123)

a. Title of Contract, Project, SOW, etc. b. Contraet/RFP No. €. DRL Date/Mud Date

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

I. Llneltem I 2. DRDTitle 3. Frequency 4. As-of-Date 5. Istsubm.date 6. Copies 6a. Type [ 6b.Number

Flight GFE Projects Requirements & Verflcation RT See 9 CD I 4
5 Document

[ J (3) Submitteduponrequest
8. Distribution(Continueona blanksheetlf ueeded) 9. Remarks

Delivery OrderManager 1 electroniccopyon CD IL

TechnicalManager'sRepresentative 1 electroniccopyon CDand Block 5: As includedin the DO scope, consistentwith EA-WI-023processes
t web basedcompatibleelectronic CD

NT3/Gov'tFurnishedEquip.Branch 1 electroniccopyon CD

1. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubm.date 6. Copies Type 6b.Number

6 Preliminary Design Review Data Package RT See 9 C-'D 4

Submith.I [ J (3)Submittedupon request
8. Distribution(Continueona blanksheetif neededJ 9. Remarks

Delivery OrderManager 1 electroniccopyon CD
TechnicalManager'sRepresentative 1 electroniccopyby on CD and 1 web Block5: As includedin the DO scope, consistentwith EA-WI-023processes

basedcompatibleelectronic CD
NT3 Gov'tFurnishedEquipmentBranch 1 electroniccopy on CD

1. LineItem 2. DRDTitle 3. Freeuencv 4. As-of-Date 5. 1stsubm.date 6. Conies da. T_e ,. Number

7 Flight GFE Workmanship Specifications List RT See 9 E 4

Submittal Submittedu
8. Distribution(Continueona blanksheetif uecdcd) 9. Remarks

Delivery OrderManager I electroniccopy by e-mail

TechnicalManager's Representative 1 electroniccopy by e-mail Block 5: As includedin theDO scope, consistentwith EA-WI-023processes
NT3/Government FurnishedEquip.Branch 1 electroniccopy by e-mall
NX/Advancedprogramsand AnalysisDivision 1 electroniccopy by e-mail

1. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubm.date 6. Copies 6a. Type 6b. Number

8 ProjectSchedule RT See 9 E/CD 2/1

7.Do,. po- Ix] O)Writte",ppr,,, I I (2)MandatorySubmittal [ [ (3)Submitteduponrequest

8. Distribution(Continueona blank sheetif ueeded) 9. Remarks

Delivery OrderManager 1 electroniccopy by e-mail Block 3: After initialschedule established,requestfor revisionsto the schedule are
Technical Manager'sRepresentative 1 electroniccopyon CD submittedto the TechnicalManager'sRepresentative.
NT3/Gov't FurnishedEquip.Branch I electroniccopy by e-mail Block 5: With DO proposal,updatedand moredetailsprovidedas DO progresses.
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JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based on JSC-STD-123)

a. TitleofContract,Project,SOW,etc. b. Contract/RFPNo. [ c. DRLDateAModDate
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B I

9 FlightGFE InterfaceControl Document RT See9 CD 3

Submittal I [ (3) Submitted upon request
8. Distribution (Continue on n blank skeet if nce.d_d) 9. Remarks

TechnicalManager'sRepresentative 1electroniccopyonCDand
IwebbasedcompatibleelectronicCD Block3:FrequentrevisionsarerequiredbetweenPDRendFlightreadiness.

NT3/Gov'tFurnishedEquip.Branch 1electroniccopyonCD Block5:AsincludedintheDOscope,consistentwithEA-WI-023processes

1. Line Item 2. DRD Tire 3. Frequency 4. As-of-Date 1st subm. date 6. Copies 6u. Type 6b. Number

10 GFEEnd Item Specification RT See9 CD 4

Sobmi.,i [ I(3)S.bmittednpo.r.est
8. Distribution (Continue on a blank sheet if nee_ld) 9. Remarks

DeliveryOrderManager 1electroniconelectronicCD
TechnicalManager'sRepresentative I electronicon CDand1webbased Block3: Frequentrevisionsare requiredbetweenPDRandflightreadiness

compatibleelectronicCD Block5: AsincludedintheDOscope,consistentwithEA-WI-023processes
NT3/Gov'tFurnishedEquip.Branch I electroniccopyonCD

1. Lineltem 2. DRDTitie 3. Frequency 4. As-of-Date 5. lstsubm.date 6. Copies 6a. Type 6b. Number

11 FlightGFE FailureAnalysisReport AR See9 E 3

r Submittal Suhmiflmq_U
8. Distribution (Continue on a blank skeet if needed) 9. Remarks

DeliveryOrderManager 1electroniccopybye-mail
TechnicalManager'sRepresentative I electroniccopybye-mail Block5: SubmitbymutualagreementwithTechnicalManager'sRepresentativeand
NT3/GovernmentFurnishedEquip.Branch 1electroniccopybye-mall contractorreportsubmittedinsupportofDRDno.40

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Dnte 5. 1st subm. date 6. Copies 6a. Type 6b. Number

12 FlightGFE Verificationand ValidationPlan RT See9 CD/E 3/1

' Snbmi_l [ [ (3) Snbmlth_ll upon request
8. Distribution (Coutinue on a blank skeet if needed) 9. Remarks

DeliveryOrderManager 1electroniccopybye-mail Block3:SubmittedconsistentwithEA-WI-023andscopeof theDO. Frequent
TechnicalManager'sRepresentative I electroniccopyon CDend 1Web revisionsaremadebetweenPDRandCDR.

basedcompatibleelectronicCD Block5: As includedintheDOscope,consistentwithEA-WI-023processesNT3/Gov'tFurnishedEquip.Branch 1elec_oniccopyon CD
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JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)
(Based onJSC -STD-123)

a. Title of Contraet, Project, SOW, etc. b. Contraet/RFP No. c. DRL Date/Mod Date
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

l.,in.,u oa Title I3. I4..*oOateS.,ts.bm.dateI,Cop,es  b.Number13 GFE Software Requirements Specification RT See 9 CD/E 2/2
_X [ (1) Writtenapproval Submittal bSubmitt_l

8. Distribution(Continuean a blanksheetifneededJ 9. Remarks

DeliveryOrderManager 1 electroniccopy by e-mail
TechnicalManager'sRepresentative 1 electroniccopyon CDand I web Block 3: FrequentmodificationsaremadebetweenPDR andCDR.

basedcompatibleelectronicCD Block 5: As includedin theDO scope, consistentwith EA-WI-023processes
NT3/Gov'tFurnishedEquip.Branch 1 electroniccopy by e-mail

1. Line,tem 2. DRDTitle 3. Frequency 4. As-of-Date 5. ,st subm.date 6. Copies 6a. Type 6b.Number

14 GFE Software Development Plan RT See 9 E 3

r*S.hmiHJ! Submi tted a

8. Distribution(Continueona blanksheetif needed) 9. Remarks

DeliveryOrderManager 1 electroniccopy by e-mail
TechnicalManager's Representative 1 electroniccopy by e-mail Block 5: As includedin the DO scope,consistentwith EA-WI-023processes
NT3 GovernmentFurnishedEquipmentBranch I electroniccopyby e-mail

l. lane Item 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsabra,date 6. Copies 6a. Type 6b. Number

15 GFE Software Design Document AIR See 9 CD/E 3/1

IX [ (') Writtenapproval ,Sub--too' [ [ (3)Submitteduponrequest
8. Distribution(Continueona blanks&_etIfneeded) 9. Remarks
Delivery OrderManager 1 electroniccopy by e-mail
TechnicalManager'sRepresentative l elect_nic copy on CD and I web

based compatibleelectronicCD Block 5: As includedin the DO scope, consistentwithEA-WI-023 processes
NT3/GovernmentFurnishedEquip. Branch I electroniccopy on CD

!. lane Item 2. DRD Title 3. Frt.quency 4. As-of-Date 5. 1st subm. date 6. Copies 6a. Type 6b. Number

16 Engineering Drawings RT PDR E/HC 4/4

Sabmltt_tl ISubmlffad II
8. Distribution (Contlnue on n blank sheet ff needed) 9. Renmrks

Delivery OrderManager 1 electronicby e-mail
TechnicalManager'sRepresentative 3 HC at designreviews, l E by e-mail Block 3: First submittalintotheEDCC and revision on the EDCC thereafter.
NT3/Gov'tFurnishedEquip. Branch 1HC at designreviews, 1 E by e-mail Block 5: As included in the DO scope, consistentwith EA-WI-023 processes
EngineeringDrawingControlCenter I electronictransfervia network
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JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based on JSC -STD-123)

a. Titleof Contract,Project,SOW,et_ b. ContractfRFPNo. €_DRLDate/ModDateCREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

1. Line Item17 EEE2.DRDTitlepartsLists aad Analysis Report I 3" Freoaenev ] 4" As'°f'Date 5" lstsubm'date I 6" Conies 6a" Tvne 6b"NumberAR See 9 CD/E 3/]
r Sabmilttl SubmHt_ uest

8. DistHbudan (Continue on a blank sheet if needed) 9. Remarks
DeliveryOrderManager Ielectroniccopyby€-mail
TechnicalManager'sRepresentative 1electroniccopybye-malland Block5: AsincludedintheDOscope,consistentwithEA-WI-023processes

1webbasedcompatibleelectronicCD
NT3/Gov'tFurnishedEquip.Branch 1electroniccopybye-mall

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5, 1st subtm date 6. Copies 6a. Type 6b. Number

18 CriticalDesignReviewDataPackage RT See9 CD 4
S,,hmletlll

8. Distribution (Continue on a blank sheet if needed) 9. Remarks

DeliveryOrderManger 1electroniccopyon CD Block3:RevisionsmadetothepackageduringtheCDRforcompletenessor
TechnicalManager'sRepresentative i electroniccopyonCDand1web clarificationsandtherecordof thereviewitemdispositionsareaddedto the formal

basedcompatibleelectronicCD CDRpackage.
NT3Gov'tFurnishedEquip.Branch i electroniccopyonCD Block5: AsincludedintheDOscope,consistentwithEA-WI-023processes

1. Line Item 2. DRD Title 3. Freauencv 4. As-of-Date 5. 1st subm. date 6. Conies 6a, Tvne 61).Number

19 EngineeirngDrawingChangePraposai AR Asneeded E 5

?Smthmg_ml

g. Distribution (Continue on a blank sheet if neededJ 9. Remarks

DeliveryOrderManager 1electroniccopyby e-mall
TechnicalManager'sRepresentative i electroniccopybye-mall
NT3/GovernmentFurnishedEquip.Branch 1electroniccopybye-mall Block6: e-mailcopyis sufficientwithelectronicsignatureapprovals
ContractingOfficer'sTechnicalRepresentative1electroniccopybye-mall
ContractingOfficer 1electronicw/electronicsignature

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5. 1st subm. date 6. Copies 6a. Type 6b. Number

20 GFEQualificationTestProcedure RT See9 CD/E 1/3

Subml_*l , Subm!ttNI
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JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based on JSC -STD-123)

a. Titleof Contract,Project,SOW,etc. [ [ ][b. Contract/RFPNo. i €. DRLDate/ModDate

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

1. Line ltem 2. DRD Title [ 3. Frequency ! 4. As-of-Date S. 1st subm. date 6. Copies 6L Type 6b. Number

21 FlightProductUser'sGuide RT See 9 CD/E 2/1

PSubmittal Snhmitt_ U

8. Distribution (Continue on a blank sheet if neededJ 9. Remarks

DeliveryOrderManager 1electroniccopybye-mail Block5:As includedin theDO Scope,ConsistentwithEA-Wl-023processes
TechnicalManager'sRepresentative 2 electroniccopiesonCD Block8:TechnicalManager'sRepresentativewilldistributecopyfortraining

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5. 1st sabra, date 6. Copies 611.Type 6b. Number

22 SoftwareCode AR See9 CD/E 1/2

Subminat I I (3)Sub.-,-..+up. request
8. Distribution (Continue on a blank sheet if needed) 9. Remarks

DeliveryOrderManager Ielectroniccopybye-mail
TechnicalManager'sRepresentative 1electroniccopyon CD Block5:Asincludedin theDOScope,ConsistentwithEA-WI-023processes
NT3GovernmentFurnishedEquipmentBranch 1electroniccopyonCD

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5. 1st subm. date 6. Copies Type 6b. Number

Information Technology (IT) Security Program Plan As defined in
23 and Reports JPG 2810.1 See 9 E/HC 3/1

Stlhmltt'HI n

8. Distribution (Continue on a blank sheet if needed} 9. Remarks
1. Block5: Withinthirty(30)daysafterDOaward.

IA/Chief InformationOffice I electroniccopy by e-mail 2. AdditionalSubmissions:AsdefinedinJPG2810.1.
ContractingOfficer'sTechnicalRepresentative1electroniccopybye-mail 3. Thefinalplan,as approvedby theContractingOfficer,shallbeincorporated
ContractingOfficer I electronicandI signedhardcopy in thecontractas anAttachment.

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5. 1st subm. date 6. Copies 6a. Type 6b. Number

24 CertificationPlan RT See9 CD 4

l I (2) Mandatory, Submittal ,Submitted
8. Distribution (CentiRue en n blank slwet If ueetied) 9. Remarks

,! • ;_ ,.+_r
•. : -_*+ Delivery Order Manager I electronic copy on CD

,t_..._,'/_ _., ; Technical Manager's Representative I electronic copy on CD and I web Block 3: The document is revised when a configuration change is made.
basedcompatibleelectronicCD Block5:As includedintheDOScope,ConsistentwithEA-WI-023processes

NT3/Govt.FurnishedEquip.Branch IelectroniccopyonCD

J-l-lO



u • •
JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based on JSC -STD-123)

a. Title of Contract, Project, SOW, etc. b. Contract/RFP No. €. DRL Date/Mad Date

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ041:IH99B

1. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsnbm.date 6. Copies 6a. Type 6b. Number

25 CertificationReport RT See 9 CD/E/HC 3/1/2

7. DataType: [ [(1) Writtenapproval [X_ (2)Mandatory,Submittal [ [ (3)Submitteduponrequest
___:_!_._ 8. Distribution(Continueona blanksheetifneeded) 9. Remarks

• :; _._:
__" = DeliveryOrderManager 1 electroniccopyby e-mail
_-"_"_:_:_':"_"_ Block 3: Thereportis updatedthroughoutthe life of the projectwhenevera_':_:_,:_2, Technical Manager'sRepresentative 2 HC, 1 electroniccopy on CD
__:: :_,,. configurationchangeis made
___ _'_ _ i and 1 web basedcompatibleelectronic CD Block5: As includedin theDO Scope, Consistentwith EA-WI-023processes_it__=_ NT3/Govt.FurnishedEquip.Branch 1 electroniccopy on CD

1. Lineltem 2. DRDTitie 3. Freouenev 4. A_-of-Date 5. lstsebm.date 6. Conies 6a. Type 6b.Number

26 Engineering Analysis AR See 9 CD 3

7. DataType: I I (1)Writtenapproval [ _ _2)MandatorySubmittal I I (3)Submitteduponrequest
............',_:,_,._i_8. Distribution(Contlnneon a blanksheetif needed) 9. Remarks

_ _ Delivery OrderManger 1 electroniccopy on CD
_)_!_ TechnicalManager'sRepresentative 1 electroniccopyon CD and 1 web Block 5: As included in the DO Scope, Consistentwith EA-WI-023processes

_ based compatibleelectronicCD
/

1. Line Item 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubm.date 6. Copies 6a. Type 6b. Number

27 Acceptance Data Package aT See 9 CD/E/HC 3/1/1

7. Data TYPe: (1) Written approval I _ (2) MInd*mr_ "Snbmlttai J i (3) Subm!thai upon I'_! ,N*

'" ' " _ 8. Distribution(Continueona blanksheetif needed) 9. Remarks

Technical Manager'sRepresentative 1 electroniccopy on CD and 1 web
based compatibleelectronicCD Block 5: As includedin the DO Scope, Consistentwith EA-WI-023processes

NT/QualityRecordCenter 1 electroniccopyon CD and I HC Block 7: Submittalto recordcenterasdirectedby DO.
with flight hardware

1. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubra,date 6. Copies 6a. Type 6b. Number

28 Export Control Audit Results See 9 See 9 E/CD/IIC 2/1/1

7. DataT_l)e: [ [ (1) Writtenapproval [ X_ (2) M'ana±tnr]/Submit_al [ i (3)Submitteduponrequest

_ ExpertControlOffice/CenterExpert 1 electroniccopyby e-mail• _" ContractingOfficer's Technical Representative 1 electronic copyon CD Block 3: Frequency: Annually, at the end of each fiscal year
ContractingOfficer 1 electtonic copyby e-mailand Block 5: After award of 1't delivery order, yearly on Sept. 30 thereafter

_!: !!_ l hardcopy
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u • •
JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION 0DRD)

(Basedon JSC -STD-123)

a. Title of Contract, Project, SOW, etc. b. Contract/RFP No. c. DRL DatefMod Date

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

1. lane Item 2. DRDTitle [ 3. Frequency 4. As-of-Date 5. 1stsubm.date [ 6. Copies 6a. Type 6b.Number

29 Quality Plan [ RT See 9 [ CD/E 2/1
[ [ (3)Submitteduponrequest

8. Distribution(Continueonu blanksheetlf neededJ 9. Remarks
DeliveryOrderManager I electroniccopyby e-mail
NT2/GovemmentFurnishedEquipmentBranch 1electronic copyon CD, Block 3: Changesin theplan submittedby e-mall
ContractingOfficer's TechnicalRepresentative 1 electroniccopyon CD Block 5: Initialsubmittalwith the proposal,approvalatcontactaward.

I. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsnbm.date 6. Copies 6a. Type 6b. Number

30 Patent Rights-Retention AR See 9 E/CD 114

Submittal [ I (3) Submitteduponrequest
8. Distribution(Condnueonu blanksheetif needed) 9. Remarks

ContractingOfficer 1electronicw/electronic signature
ContractingOfficersTechnicalRepresentative 1 electronicon CD
New TechnologyOffice See Clause18-52.22%11 Block 5:12 months after conlract start

I. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubm.date 6. Copies 6a. Type 6b.Number

31 Shuttle/Station Payload Safety Data Package AR See 9 CD/E 311

rSubmittal Subminedu
8. Distribution(Continueonu blanksheetif needed) 9. Remarks
DeliveryOrderManager l electroniccopyby e-mail
TechnicalManager'sRepresentative 1 electroniccopy on CDand 1 web Block 3: A payloadmay require4 submittals of the SDP throughoutdevelopment

basedcompatibleelectronicCD Block 5: As includedin the DO Scope, Consistentwith EA-WI-023processes
NT QualityRecordCenter(copywith fit hw) 1 electroniccopy on CD Block 8: Partof ADP

!. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubm.date 6. Copies 6a. Type 6b.Number

32 Limited Life Systems List AR See 9 CD/E/HC 3/1/I

,Submittal Submitted
& Distribution(Continueona blanksheetif needed) 9. Remarks

Delivery OrderManager 1 electroniccopy by e-mail
TechnicalManager'sRepresentative 1 electroniccopy by e-mailand 1web

basedcompatibleelectronicCD Block 3: Multiplesubmittalsarerequiredconsistentwith EA-WI-023and Delivery
NT3/Govt FurnishedEquip.Branch 1electroniccopyby e-mail and 1 hard Order. FrequentrevisionsafterCDR.

copy Block 5 As includedin the DO Scope, Consistentwith EA-WI-023processes
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JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)
(Based on JSC -STD-123)

a. Title of Contract, Project, SOW, etc. b. Contract/RFP No. €. DRL Date/Mud Date

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

1. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubm.date 6. Copies 6a. Type 6b. Number

33 Space Station GFE FailureModes and Effects Analysis and AR See 9 CD/E 2/2Critical Items List

7. DataType: IX J (1)Writtenapproval [ [ (2)Mnn_tery Submittal I [ (3)Submitteduponrequest

_ _! 8. Distribution(Continueona blanksheetifneeded) 9. Remarks
_ _ Delivery OrderManager I electroniccopy by e-mail Block 5: Consistent with EA-WI-023 and the scope of the DO or defined in the DO.

_ ! _ _ ! Technical Manager's Representative 1 electronic copy by e-mail and l web Block 3: As included in the DO Scope, Consistentprocess.WithEA-WI-023.processes with
_i _K'_i based compatibleelectronic CD the intent to be earlyenoughto affect thedesignNT52/SMARTExecutive Secretary 1 electronic copy on CD
L LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. tst subm.date 6. Copies 6a. Type 6b. Number

34 Space Shuttle GFE Safety and Analysis Report &Hazard AR See 9 CD/E 2/2
Report

7. Data'rvue: _X i (1)Writtenapproval i [ {2}Mundator_SubmiRal [ i (3)Submittedupon request

i_ "" -_ _"_ 8. Distributlon(Continueona blanksheetif needed} 9. Remarks

[:_' TechnicalDeliveryOrderManager'sManagerRepresentative 11electronicelectr°niccopyC°pybybye-maile'mailand 1 Block 5: As included in the DO Scope, Consistentwith EA-WI-023processes

Initial submittal 30 days prior to PDR and CDR. Final Submittal 30 days prior to

web basedcompatibleelectronic CD SAR
NT52/SMARTExecutiveSecretary 1 electroniccopy on CD

!. Lineltem 2. DRDTifle 3. Freouenev 4. As-of-Date 5. lstsubm.date 6. Conies 6a. Tv_ 6b.Number

35 Software Quality Assurance Plan Report RT See 9 CD/E 2/2

7. DataType: . IX ] (1)Writtenapproval [ i (2) MandatorySubmittal [ I (3)Submitteduponrequest

8. Distribution(Continueonn blanksheetif needed) 9. Remarks

Delivery OrderManager 1 electroniccopyby e-mail

Technical Manager'sRepresentative 1 electroniccopy on CD and 1 web Block 5: Submittal90 days priorto startof soRwaredevelopment
based compatibleelectronic CD •

NT3/GovernmentFurnishedEquip.Branch 1 electronic copyby e-mail "

1. LineItem i 2. DRDTitle 3. Frequency 4. As-of-Date 5. l st subm.date 6. Copies 6a. Type 6b.Number

36 i ISS Hazard Report AR See 9 CD/E 1/4

_X J(l)Wrlttennpprovni ] ] (2)Mandatory, Submidtai ] [ (3)Submi_":e,]upourequest
g. Dietrlbnflan (t"mmHan,. on a/,lank e&e,ot ifm.mCm/J Q. RamariG,I

M Delivery OrderManager I electroniccopy by e-mail

Technical Manager'sRepresentative 1electronic copy by e-mail and 1 web Block 3: A complete projectmay requireat least3 submittals,30 days priorto PDR,
based compatibleelectronic CD CDR and flighthardwaredelivery.

NT52/SMARTExecutive Secretary I electroniccopy by e-mail Block 5: As included in the DO Scope, Consistentwith EA-WI-023processes
SafetyReview Panel Electroniccopies as required
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u • •
JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based on JSC -STD-123)

€. DRLDate/ModDatea. TitleofContract,Project,SOW,etc. b. Contract/RFPNo.
CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date S. let subm. date 6. Copies 6L Type 6b. Number

37 Relibilityand MaintainabilityPlan OT See9 CD/E 2/1

7. Date Type: [ [ (1) Written approval J ] (2) Mandatory,Submittal [ X_ (3) Submittedupon request

__ _ 8. Distribution (Co.tinue nit a blank sheet if needed1 9. Remarks

__ _! DeliveryOrderManager I electroniccopybye-mail

__ NT3/GovemmentFurnishedEquipmentBranch 1electroniccopyonCD Block5:Tobedeliveredwiththeproposal
__ ContractingOfficer'sTechnicalRepresentative 1electroniccopyonCD

!. LineItem 2. DRDTitle 3. Freouenev 4. As-of-Date 5. 1stsubm.date 6. Conies 6a. True 6b.Number

38 GovernmentCertificationApprovalRequest(GCAR) AR See9 HC/E 1/2

7. DateType: IX J11)Writtenapproval J J12)Mandatory,Submittal ] I (3)Submitteduponrequest
_i!_ _i_! 8. Distribution (Continue on a blank sheet if needed) 9. Remarks

_. ,_ TechnicalManager'sRepresentative l HCand l electroniccopybye-mall Block5:AsincludedintheDOScope,ConsistentwithEA-WI-023processes.
_/;_z_,_._._ NT3Gov'tFurnishedEquip.Branch 1electroniccopyby e-mall GCARis required2 weekspriorto scheduledcertificationdate.

1. Line Item 2. Dl_ Title 3. Frequency 4, As-of-Date 5. 1st subm. date 6. Copim 6a, Type 65. Number

39 RiskAssessmentExecutiveSummaryReport(RAESR) AR See9 CD/E 3/1

7. Date Tree: Ix I (1_ Written annroval I I (2) Mandatory Submittal ] [ (3) Submitted uann request

9._DeliveryOrderManager 1electroniccopybye-mail
TechnicalManager'sRepresentative 1electroniccopyonCDand1web Block3:Upto3 submittalsarerequiredforafullflighthardwareproject.

basedcompatibleelectronicCD Block5:AsincludedintheDOScope,ConsistentwithEA-WI-023processes.
NT3/GovernmentFurnishedEquip. Branch 1electroniccopyon CD

1. Lineltem 2. DRDTitle 3. Frequency 4. As-of-Date 5. lstsnbm.dete 6. Copies 6n. Type 6b.Nnmber

40 ProblemReportingandCorrectiveAction(PRACA) AR See9 E 4

7. Date T,ype: ix i (1} Written approval [ [ t2) Mandatory Submittal [ i (3) Submitted upon request
_ " '" - _i' . g. Dlgtrlhnti_n(Co_tlnu_onald_k._h_tl_d_dl Q. R_marks

W DeliveryOrderManager 1electroniccopyby e-mail Block3: Submittedwhenreportableproblemsoccurof asdefinedin theDO

TechnicalManager'sRepresentative l electroniccopyby e-mail
NT3/Gov'tFurnishedEquip.Branch 1electroniccopyby e-mail Block5: Submitreportwithin2 businessdaysofproblemisolationbutnolaterthan
PRACACenter(NT) 1electroniccopybye-mail 10daysalterdetection
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u • •
JSC DATA REQUIREMENTS LIST (DRL)/DATAREQUIREMENTS DESCRIPTION (DRD)

(Basedon JSC-STD-123)

a. Title of Contraet, Project, SOW, etc. b. Contract/RFP No. c. DRL Date/Mod Date

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

1. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubm.date 6. Copies 6a. Type 61).Number

41 NonconformanceRecord AIR See 9 E 3

7. DataT,y,pc: I I (1)Writtenapproval I I (2) Mandater_,Submittal I X_(3)Subndtteduponr_,,,_*
',_ *'_,_',i 8. Distribution(Continueona blanksleet if needed) 9. Remarks

'" " _=,'_ Delivery OrderManager I electronic copyby e-mail Block 5: As defined in theDO

TechnicalManager'sRepresentative I electronic copyby e-mail Block 6: Electronicrecordssubmittedby intemet. No permanentelectroniccopies_(; ...._':_ NT3/GovemmentFurnishedEquipmentBranch 1 electronic copyby e-mail are delivered I

t. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubm.date 6. Copies 6e. Type 6b. Number
Government Industry Data Exchange Program and NASA

42 Advisory Problem Data RT See 9 E 2

. D_taT_: I I (l) Writtenapproval [ X[ (2)M--_-,-,?/,Sub-..., [ I (3)S.bm;".__.pn. req.est
_ 8. Distribetion(Contimueon a blanksheetifneeded) 9. Remarks

_ _-_ _ _-_"_ Delivery OrderManger 1 electroniccopy by e-mail
_ _ [t_ _ _,_-_'_" Block5: Reportedone time when discrepancyoccurs_ _ "'_: JSCALERTCoordinator(NX) 1electronic copyby e-mail

• __ ,#_,::,,_(ALERT-->AcuteLaunchEmergencyReliabilityTip) Block6: electronicrecordssubmittedby internet.

1. LineItem 2. DRDTitle 3. Frequency 4. As.of-Date 5. 1stsubm.date 6. Copies 6a. Type 61).Number

43 Electrical, Electronic, and Electromeehnical (EEE) Parts
Control Plan RT See 9 CD/E 3/1

7._,T_: x I (i)w,,enapp*,al I I (2)_'--"-_S.bm"-' t I (3)S"b"" uponr._:,%:

8. Distribution(Continueonablanksheetif ne_4ed) 9. Remarks

Delivery OrderManager l electroniccopy by e-mail
Technical Manager'sRepresentative 1 electroniccopy on CD and I web Block5: As includedin the DO Scope, Consistentwith EA-WI-023 processes

basedcompatibleelectronicCD Submitted60 days afterawardof firstDO thatrequireselectronics.
NX/AdvancedProgramandAnalysis Die. 1 electroniccopy on CD

1. LineItem 2. DRDTitle 3. Frequency 4. As-of=Date 5. 1stsubm.date 6. Copies 6a. Type 6b. Number

44 CertificationData Package RT See9 CD/E/HC 3/1/1

7. DataTvne: I [ (1)Writtenapproval I X_(2)M_d____.T,Submittal I (3)Sub.a_d.pan_==_

_ Delivery OrderManager I electroniccopy by e-mail
:,_- TechnicalManager'sRepresentative 1 electroniccopy on CDand 1web Block3: Revisions madebyelectronic submittalby e-mail

basedcompatibleelectronic CD Block 5: As includedin the DO Scope, Consistentwith EA-Wl-023 processes

NT3/Gov'tFurnishedEquip.Branch 1HC and 1 electroniccopy on CD Submitconcurrentlywith the GCAR
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u • •
JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based on JSC -STD-123)

a. Titie of Contract, Project, SOW, etc. J b. Contract/RFP No. c. DRL Daie/Mod Date

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

LLine,m 2Dt Titie I3F. ueucyJ4ofDute 5.l,ub date 6.Copl 6u  umber45 Certification and Acceptance Requirements Document RT CDR CD/E 2/1

_X [ {1) Written approval ,Submittal Submitted
8. Distribution (Continue on a blank sheet if neededJ 9. Remarks

Delivery Order Manager 1electronic copy by e-mall
Technical Manager's Representative I electronic copy on CD and l

web based compatible electronic CD

1. Line Item 2. DRD Titie 3. Frequency 4. As-of-Date 5. 1st subm. date 6. Copies 6u. Type 6b. Number

46 Wage/Salary and Fringe Benefit Data See9 See9 CD/ItC 2/2

Subm!tta! ISubmltt_l I]
8. Distribution (Continue on n blank sheet if needed) 9. Remarks

BA2/ContractLabor RelationsOfficer 1electroniccopyon CDand I hardcopy
ContractingOfficer 1hardcopy Block5:30 daysafterissuanceof eachdeliveryorder
COTR I electroniccopyonCD

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5. 1st subm. date 6. Copies Type 6b. Number

47 GFE Acceptance Test Precedure OT See 9 CD/HC 2/1

iX [ _'1)Written approval r Suhml_tal
8. Distribution (Conthu*e on n blank sheet ifneededJ 9. Remarks

Technical Manager's Representative I electronic copy on CD Block 5: As included in the DO Scope, Consistent with EA-WI-023 processes.
NT3/Government Furnished Equip. Branch 1 electronic copy on CD and 1HC Usually delivered with or before Acceptance Data Package

Block 6: Hard copies provided if modifications made are not captured electronically.

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5. 1st subm. date 6. Copies 6a. Type 6b. Number

48 Flight GFE Verification & Validation Report RT See 9 CD/E 3/1

[ Ifl} Written approval Submm-! ] ] it3)Submlttpdupon request

Delivery Order Manager 1 electronic copy by e-mail
Technical Manager's Representative 1electronic copy on CD and I web

based compatible electronic CD Block 5: As included in the DO Scope, Consistent with EA-WI-023 processes
NT3/Gov't Furnished Equip. Branch 1 electronic copy on CD

J-l-16



Q •
JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based onJSC -STD-123)

a. Title of Contract, Project, SOW, etc. b. Contract/RFP No. [ c. DRL Date/Mod Date

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04ElII99B I

t lAne,t--I DSDTitiu 3 uency 4o'O.te lstaabmda6PiesI"TYPe6bNmr
Space Shuttle GFE Failure Modes and Effects Analysis

49 (FMEA) and Critical Items List AR See 9 CD/E 2/2

I ] {3) Submitted upon request
8. Distribution (Continue on u blank sheet ffneeded) 9. Remarks

Delivery Order Manager I electronic by e-mail Block 3: A complete project requires 3 submittals, at PDR, CDR, and at

Technical Manager's Representative 11webelectr°niCbasedcOpycompatiblebYe-mailelectronicand GFE delivery.CD ms,
Block 5: As included in the DO Scope, Consistent with EA-WI-023 processes II![

NT52/SMART Executive Secretary 1 electronic copy on CD

1. Line Item 2. DIEDTitle 3. Frequency 4. As-of-Date 5. 1st subm. date 6. Copies Type . Number

50 RESERVED

Submittal [ I _3)Submitted upon request

8. Distribution (Continue on a blank sheet if needed) 9. Remarks

1. Line Item 2. DRD Title 3. Frequency 4. As-of-Date 5, 1stsubm.date 6. Copies 6a. Type 6b. Number

51 NASA Contractor Financial Management Reporting MO SeeDRD/SOW CD/HC 314

7. Data Type: Submittal
! " " "" 8. Distribution(Comlnueonublanksheetifneeded) 9. Remarks

U LF6/CostAccounting 1 copyby CD and 1 HardCopy withsignature

ContractingOfficer 1 copyby CDandI HardCopy Duemonthlyafterawardof firstDO
Budget/ProgramAnalyst 1 copyby CDand1 HardCopy Monthlyletterto stateno costchanges/noworkinprocessifnoDOs [
COTR 1 HardCopy currentlyactive )

1. lane Item 2. DRD Title 3. Frequency 4. As-of-Date 5. 1st snbm. date 6. Copies 6a. Type 6b. Number

52 Government Property Management Plan RT See 9 CD/HC 3/2

[ [ (I }Written approval ' Submittal [ I (3) Submitted upon request
9. Remarks

PropertyAdministrator I copyby CD and I HardCopy
ContractingOfficer I copyby CD and 1HardCopy Block 5: Initialcluewithproposal,with updatesas required.
COTR I copy by CD
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u • •
JSC DATA REQUIREMENTS LIST (DRL)/DATA REQUIREMENTS DESCRIPTION (DRD)

(Based on JSC -STD-123)

€_ DRL Date/Mod Datea. Title of Controct, Project, SOW, etc. b. ContractfRFP No.

CREW, ROBOTICS AND VEHICLE EQUIPMENT (CRAVE) NNJ04HH99B

1. LineItem 2. DRDTitle 3. Frequency 4. As-of-Date 5. 1stsubnt,date 6. Copies 6a. Type 6b. Number

53 System Safety Plan OT See 9 CD/E 211

7. DataType: I [ (1) Writtenapproval I 3_ (2)MandatorySubmittal I i {3)Submitteduponrequest

__.;_-:.i_;.N:_ _ 8. Distribution(Continueon a b/anksheetit'neededJ 9. Remarks
__-,_i_i DeliveryOrderManager 1 electroniccopyby e-mail

_,__a_::'_ N'13/GovemmentFurnishedEquipmentBranch 1electroniccopyon CD Block 5: Due with proposal:.y._, _ ContractingOfficer's TechnicalRepresentative l electroniccopy on CD
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JSC DATA REQUI_TS LIST (DRL)/DATA REQUIP_NTS DESCRIPTION (DRD)(Basedon JSC-STD-123) !,

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Flight GFE Configuration Management Plan SEPT 2004 01 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)

This DRD describes the contractor'splanto controlthe configurationof flight DO Technical

hardware duringdevelopment,production,certification,anddeploymentof both [] Administrative
qualification and flighthardwarewithin the contractor'sfacilities, subcontractor's

facilities, andthose of NASA JSC. [] SR&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-027, SSP 50123,
NSTS 077000

8. Preparation Information: The contractorshallprepare the deliverableas follows:

SCOPE: This documentdescribeshow the contractorshall maintainconfigurationcontrol of qualification and flight
hardware and software duringthe design, development,certification,verification,and deployment within its facilities, its
subcontractor'sfacilities andNASA JSCfacilities. It defines to the governmenthow the contractorwill maintain records,
documentation, drawings,andreportsnecessaryforNASA's to assurethatconfigurationmanagementis maintained
throughout the life of the flightproduct.

CONTENTS: It shall addresshow the contractor'sproductsshall complywith the EngineeringDirectorate'sproducts
defined in EA-WI-027 "ConfigurationManagementRequirements",the ShuttleProgramProcess NSTS 07700 "Space
Shuttle ConfigurationManagementRequirements",and the SpaceStationProgramprocess referenceSSP 50123
"Configuration ManagementHandbook."

O FORMAT: The plan shall be providedin MicrosoftWord. The formatshallbe in the contractor'sformat.

MAINTENANCE: The ConfigurationManagementPlan shallbe defined atthe beginning of the contractaward. The
COTR shall approvethe plan and providenotice of acceptancepertechnicaldirection. The contractorshall maintain their
plan as needed throughoutthe awardperiod. The plan shall be availableforreview at any point throughoutthe contract.

I
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JSC DATA REQUI_NTS LIST (DRL)/DATA REQUI_ENTS DESCRIPTION (DRD)
11 (Based on JSC-STD-123_

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

version Line
Delivery Order Status Report / Summary Review SEPT 2004 02 NNJ04HH99B

4. Use (Define needfor, intended use of, and)or anticipated results of data) 5. DRD Category: (check one)
[] Technical

Provide informationon the contTactor'ssafety, technical, quality, financial, and
delivery-to-scheduleprogressforuseby the contractsurveillance team consisting [] Administrative

of Engineering,Quality,andAdministrativepersonnel. [] SR&QA

6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)

DRD 8 ProjectSchedule

8. Preparation Information:Thecontractorshahpreparethe deliverableasfollows:

SCOPE: The monthlyDelivery Order(DO) StatusReport shall contain informationon the contractor'ssafety, technical,
quality, cost, anddeliver-to-scheduleperformance. This report is requiredforall authorizedCostPlus andFirmFixed
PricedDelivery Orders.This report, along with othercontract requirements,serves as the contractor'sformalreportsgiven
to NASA forcon_'actsurveillance. A review shall be held with NASA to discuss the highlights for the month.

FORMAT: The reportshallbe provided in abusiness reportstyle with a report body font size thatdoes notexceed 12.
The SummaryReview shall be aview graphpresentationprepared in Microsoft Power Point.

CONTENTS: The contentsof thereport shall addressall the flight hardwareproducts andservices defmed in the DO(s)
heldby the contractorthatarestill active. The sllructureof the report shall be selected by the contractorand agreedupon by

I the COTR. The following shall be addressed in the report unless addressed in the DO.

A. SAFETYSUMMARY

• OSHAreportableevents as categorized (defined) by OSHA or NASA f_omthe resourcesof this contract
• PersonnelInjuries
• New Flight Hardware Safety DRs and status of all remainingopen DRs

B. COSTPERFORMANCESUMMARY (Performance Based)

• ProjectActual-to-DateCost & Projected TotalCost - LastPeriod
• ProjectActual-to-DateCost & ProjectedTotalCost - This Period
• ProjectedTotalCost Addition due to ApprovedChanges
• Graphicsof Initial Cost Projection,Initial Cost Projection + ApprovedChangesProjection,Full Cost

Projection
• Descriptionof the origin of variance notdue to approved changewhetherplus or minus
• Excel Spreadsheetsas follows:

-- Delivery Order SummaryListingall Authorized Delivery Ordersby Cost Type andFixedPrice
ShowingTitle, Plan/Actuals forDollars, Hours, and Full-Time Equivalents(FTEs),Period of
Performance(POP) andPercentComplete
-- WBS SummaryShowing Title, Plan/Actuals for Dollars, Hours, and Full-Time Equivalents(F'TEs),
andPercentComplete (CPFFonly)
-- IndividualDO Reports Showing WBS, Title, Plan/Actualsfor Dollars, Hours,and Full-Time
Equivalents(FTEs), and PercentComplete (CPFFonly)

• AdditionalData May Be Requiredby the Governmentfor this Report andwill be directedin theDOs

I
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O C. RESOURCE PERFORMANCE SUMMARY(Performance Based)

For the WBS reportinglevel requestedin the DO, the following summaryis to be provided:

• Graphicof the InitialPlannedManpowerforeach WBS itemfortheDO, CurrentPlannedManpower
with ApprovedChanges for the Project,ActualManpowerused to date, and%of WBS taskcompleted.

D. TECHNICAL & QUALITY PERFORMANCESTATUS

• Nominal Technical / QualityPerformanceAchieved
• Better thanNominal Technical / Quality PerformanceAchieved
• Nominal Technical / Quality PerformancenotAchieved
• Action to be takento resolveuuachieved NominalPerformance

• Notice of potential failureto meet futureNominal Performance,identificationof causes, along with
recommendationsas appropriate.

• Other Technical andQuality Subjectsas needed

E. PRODUCT PRODUCTIONAND SCHEDULESTATUS

• OverallDO Schedule Status

• DO Completed Products and Schedule- Projectedin LastMonthlyPeriod
• DO Completed Productsand Schedule- Actual ThisPeriod
• ProjectedNext MonthsProducts andSchedule
• Change fromlast month due to ApprovedChanges
• Variancenot due to approvedchangeand descriptionof cause

O F. DEPLOYED HARDWARE STATUS

• Open Anomalies Status (all formal reporting status)
• Corrective Actions Status
• Lessons Learned

G. MANAGEMENT

• CorrectiveActions Taken
• Organization
• Efficiencies Implementation
• OutsideDependencies
• Small Business Status Showing Percentand Status of Each SmallBusiness GoalAlong with Projections

forMeeting Each Goal andActions Being Takento EnsureMeetingof Each Goal

H. SUMMARY REVIEW

• The summary review shall be a presentationthat contains the highlights of the report. The COTR and the
contractorshall agree upon the contents of the review. The SummaryReview shall not address the contents of
Section C above. The Summaryreview shall include a listing by DO forall authorized DOs (both CPFF and
FFP) with hours, cost and price.

I. Minutes during the SummaryReview shall be taken and submitted with the statusreport

MAINTENANCE: Corrections to a Monthly DO Status Reportshall be identified and changes made if applicable in the
subsequent Monthly Status Report.
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineProject Technical Requirements Specification
(PTRS) SEPT 2004 03 NNJ04HH99B

4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
D(] Technical

The PTRS definestherequirementsof theEngineeringDirectorate Customer(s),
the SR&QA organization,and theEngineeringDirectoratefor Government [] Administrative
FurnishedEquipmentorpayloadprojectteam.

[] SR&QA
6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagementof GFEFlight
Projects" DRD 10 EndItems Specification

8. Preparation Information: The contractorshallprepare the deliverable as follows:

SCOPE: The PTRS contains the performance, functional, environmental, interface, criticality, maintainability, safety, and
human factors requirements for the flight Government Furnished Equipment (GFE) including flight payload hardware.
This is the formal agreement between the Engineering Directorate and its eustomer(s). The contractor shall provide all or a
part of the engineeringeffort required to produce this document. The contractor shall survey the multiple sources of GFE
flight hardware and/or payloadrequirements and define those that are essential for mission success.

FORMAT: The format for the PTRS is addressed in EA-WI-023. The electronic link to this Tier 3 document is found

under the Qnality Management System documentation for the Engineering Directorate (EA) on the JSC Home Page. The
version of EA-WI-023 in existence at the time of the Delivery Order (DO) will define the format.

O CONTENT: The PTRS shall define the minimum technical requirements and any constraints for the GFEor payloadhardware that apply to performance,design, operation, interoperability, reliability, maintainability and transportability. The
minimum set of technical requirements shall include all functional requirements that will be used as a measure of mission
performancesuccess. A generaloutline of the content in a PTRS is contained in EA-WI-023. The PTRS is the source of
requirements used to develop the detailed design requirements that will be contained in the End Item Specification.

MAINTENANCE: This document is update as required during the "Requirements Definition Phase". A version is
presented at the Systems Requirements Review (SRR) as a RIDable document and placed under project control at that
point. The finalversion is presented at the Preliminary Design Review PDR. This final version is to be updated as a result
of the review for finalsignature between the Engineering Directorate and the customer. If the DO requests, the PTRS may
be maintained throughout the project as a part of a configuration control management activity. The technically relevant
content of the PTRS is eaptared in the End Items Specification after PDR.
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineGFE Systems Requirements Review (SRR) Data
Package SEPT 2004 04 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
This datapackage provides objective evidence to a multidiciplineNASA team [] Technical
thatthe requirements on the Engineering Directorate's customer organization, the
Engineering Directorate, the SR&QA Directorate, other infiueneing organizations [] Administrative

and supportingorganizations have been completely specfied for the Government [] SR&QA
FurnishedEquipmentwhich includes payloads.
6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
EA-WI-023 "Project Management of GFE Flight Other DRDs (see below)
Projects"

8. Preparation Information: The contractor shall prepare the deliverableas follows:

SCOPE/CONTENT: The contractormay be required in the Delivery Order (DO) to deliverall or a partof the products
required for a SRR Data Package. The SRR Data Package includesup-to-dateengineeringinformationdefinedby other
DRDs listed below, SRR specific data, other data defined in the Delivery Order, and a presentationpackage used for the
SRR review. This data package provides the NASA review team evidence that the essential requirements needed for flight
hardware performance success have been identified. The guidelines defined in EA-WI-023 provide the needs of the
Engineering Directorate.

The presentation materials shall include the following:

• End-item (system, component, payload) description, major elements, expected performance

O • Project Deliverables• Constraints and Guidelines

• Top Level Qualification Approach
• Validation & Verification process
* Specific material requested in the DO

The latest version of these documents is to be provided.

• Interface Control Documents, DRD 09
• ConfigurationManagementPlan, DRD O1
• Software DevelopmentPlan, DRD 14
• Project Technical RequirementsSpecification, DRD 03

FORMAT: Other DRDs have formats defined. The contractor'sformatshall be used for DO specific data unlessa specific
format is requested in the DO. The SRRspecific information and presentationpackageshallbe providedelectronically
using Microsoft presentationsoftware.

MAINTENANCE: The SRR Data Package is updatedby addingthe copy of theRIDs afterall RIDshave been closed.
This packageshall be retained for the Project as a qualityrecordof the SSR. Modificationsto documentsrequiredby
approvedRIDs shall be made when appropriateto do so foreach of the documents. The updateddocumentsarenot
retained as part of the SRRpackage. Any changes to the DO requiredbecauseof NASA changes to the SRR data products
shall requirethe normal contractDO changeprocess to be followed. The SRRqualityrecord shallbe deliveredto NASA.

PERFORMANCE: Delivery Date: The dataproductsfor theSRR review shall be deliveredto a locationdeterminedby
the COTR two weeks priorto the formal review date defined in the DO. Delivery two (2) Weeksand two (2) days before
the formalreview will be considered better thannormaldelivery. Delivery one (1) week and five (5) days or less than the

I review will be considered less thannormal performance. A delivery of one(1) week or less is considered
poor

performance. Complete Content: Normal performanceis that data package contains products that are accepted with little
modification required. Little modification means that all issues with the content controllableby the contractor canbe
resolved within one (1) month of the review. All content issues resolved withinthree (3) weeks of the review is better than
normal performance and content issues longer than five (5) weeks is worse thannormalperformance.
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineFlight Hardware Project Requirements and
Verification Documentation SEPT 2004 05 NNJ04HH99B

4. Use (DeJine need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
Thisdocument is delivered insteadof the FlightHardwareProject Technical IX] Technical
Requirements Specificationand theFlightHardware VerificationandValidation
Plan when the Flight Hardwarerequestedis simple in nature,a payload, or [] Administrative
presents little risk to the crew or NASA assets.

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagementof GFEFlight DRD 03 ProjectTechnical RequirementsSpecification
Products" DRD 12 Verification and Validation Plan

8. PreparationInformation:Thecontractorshahpreparethe defiverableas follows:

SCOPE: This documentdefinesthe requirementsfor the flight hardwareand the verificationapproach when the
requirementshavebeen determinedto be suitableto use of JSC28484 "Program RequirementsDocument For Johnson
Space CenterNon-CriticalGovernmentFurnishedEquipment"by engineering, the customer and SR&QA. Payloadsmay
fall into this category.

CONTENT: Thisdocumentwill containthe functionalityof a separate Project Technical RequirementsSpecification, a
Verification andValidationPlan,and the Verification andValidation Report. If requestedby the DO, the contractorshall
provide all or aportionof this document. The contentsshall dependon the natureof the Delivery Orderbut will include all
or some of the contentdescribedfor the PRVDcontained in EA-WI-023.

O FORMAT: The PRVD outlinedescribed in EA-WI-023 describes the format. The software used
to develop this

document shall be compatible with Microsoft Word.

MAINTENANCE: This document is updated as required throughout the flight hardware project. The appropriateNASA
configuration control board shall approve all changes to this document after initial approval.

!
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JSC DATA REQUIR_.:NTS LIST (DRL)/DATA REQUI_'_ENTS DESCRIPTION (DRD)(Based on JSC -STD-123)_

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Preliminary Design Review Data Package SEPT 2004 06 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
This data packagecontains the early engineering, safety, qualityandproject IX] Technical
documentation to be reviewed by the NASA customer andthier designated
supportin orderto assurethatthe contractor'sintendedproductsmeet the [] Administrative
requirementsfor safety, cost, performanceand schedule.

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagementof GFEFlight See DRDs associatewith line items
Products"

8. PreparationInformation:Thecontractorshahpreparethe deliverableas follows:

SCOPE: The contractor is requiredto develop engineering dataand to deliverall or apartof the productsrequiredfor the
PreliminaryDesign Review datapackage described by EA-WI-023 and definedby the contentbelow.

CONTENT:

a) End-Item Specification,
b) Interface ControlDocuments,
c) PreliminaryEngineering Drawings (represents 10%of all drawingsthatwould be requiredand will be for

assessing the primaryintegrationquestions)
d) SoftwareRequirements Specification
e) SoftwareDesign Document
f) Phase I RAESR and supporting safety documentation
g) Verification and Validation Plan (Project Requirement and Verification Document fornon-critical

IVA GFE)
11) Preliminary EEE PartsList and Analysis
i) Workmanship Specifications List
j) Contractorunique WorkmanshipSpecifications
k) Summaryof waivers/Deviations Requestedor approved
1) Design Analysis Reports
In) SummaryPDR Presentation(See EA-WI-023 for samplecontent)
n) ChangeRequests forCost Efficiency
o) ProjectCost Projection (to submitforNASA only review)
p) Other data specified in the DO
q) PDR Minutes

FORMAT: The formatof the DRD shallbe used. Documentation underthis DRD thatis notdefinedby anotherDRD is to
be delivered in the contractor'sformat. The formatof the summarypresentationshall be definedby the contractor. A
sampleof the content for this presentationis contained in EA-WI-023. The soft,rare used forelectronicsubmittalshall be
Microsoft software. An electronic version oftbe SummaryPresentationshall be deliveredto the TechnicalManager's
Representativeand the COTRat least 1week priorto the PDR Presentation. The ProjectCost Projectionshall be provided
to the TechnicalManager's Representativeusing Microsoft Software stored on permanentCDs. The CDs shallbe labeled
appropriately.

MAINTENANCE: The PDR Data Package is a one time delivery. The PDR packageshall be appendedby the RIDs from
this review and any additionaldata submittedduringthe review. Modificationsto drawingsor documentsas a resultof the
RIDS are not considered a partof the PDR Data Package. The RIDs serves as documentationof theagreementsmade
duringthe review. A complete copy of the PDR Data Packageshall be maintained as aprojectqualityrecordin electronic
formaton a permanentdata storage disk. This qualityrecord shall be deliveredto NASA at the completionof the contract
or 1 month afterPDR is completed, whichever comes first.
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JSC DATA REQUIRE_S LIST (DRL)/DATA REQUIRE_TS DESCRIPTION (DRD)
I[ (Based on JSC -STD-123)

PERFORMANCE: 1) Delivery Date: The dataproductsfor the PDR review shallbe delivered to a location determinedby

O the COTR 2 weeks priorto the formalreview datedef'medin the DO. Delivery 2 Weeks and 2 days before the formalreview will be consideredbetterthannormaldelivery. Delivery 1 week and 5 days or less than the review will be
considered less thannormalperformance. A delivery of 1week or less is considered poorperformance.
2) Complete Content:Normalperformanceis definedas receivinga data package thatcontains productsthatareaccepted
with little modificationrequired. Little modificationmeansthat all issues withthe content, controllable by the contractor,
can be resolved within 1month of thereview. All content issues resolved within3 weeks of the review is consideredbetter
than normalperformanceand contentissues requiringlonger than 5 weeks is considered worse than normalperformance.

D
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineFlight Hardware Workmanship Specification
List SEPT 2004 07 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (cheek one)
Thisdocumentdefinesthe list of workmanshipspecifications thatthe contractor I_ Technical
identifies to be used for the manufacturingof the flight andassociated ground
supporthardware. [] Administrative

[] SR&QA

6, References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
NASA Technical StandardsProgram, PDR Data Package DRD 06
http://standards.nasa.gov CDR Data Package DRD 18

8. Preparation Information: The contractorshall preparethe deliverable as follows:

SCOPE: This list contains all applicableworkmanshipspecifications thatare applied as fabricationrequirementsor
software developmentrequirements. This list establishes the lowest level of requirementsto be metto assure quality
products are deliveredfor flight.

CONTENT: This list is presentedfor NASA review andapproval. Manyworkmanshipspecificationsare identifiedby
NASA, andif used, shall provideacceptable flight hardwareproducts. These may be standardindustryspecifications,
militaryspecifications or NASA specifications. Use of alternatecontractorspecifications requiresthatthey meet all
specificationsrequiredfor the Projectand theynot includeproprietaryprocesses. This list requiresNASA approval.

FORMAT: This list shall be provided in electronic formatcompatiblewith Microsoft EXCELsoftware.

D MAINTENANCE: The initialsubmittal is at PDR. This list can be modified by the contractor as required with NASA
approval.

t
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JSC DATA REQUI_TS LIST (DRL)/DATA REQUIP_r_NTS DESCRIPTION (DRD)(Based on JSC-STD-123) I1_

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contraet No.

O version Line
Project Schedule SEPT 2004 08 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
Provide schedule informationto NASA so thatinterdependentprogramactivities [] Technical

can be planned and critical milestonesmonitored. [] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
DRD 02

8. Preparation Information: The contractorshallpreparethe deliverableas follows:

SCOPE: The scheduleshall serve asthe basis for communicationsbetweenthe ContractorandNASA concerning
essential schedules. The detailbreakdownrequireddependson the type of productsand services requestedand will be
defined in the Delivery Order(DO). CurrentSchedules are reviewedMonthly.

CONTENTS: Projectschedules shallbe preparedusing the CriticalPath Method and include a detail network analysis and
graphical representationto illustrateorderandinterdependenceof activitiesand sequenceof workbased upon the Work
Breakdown Structurein the DO. The projectschedule shall providethe percentage of the originalschedule completed and
the percentage of the originalplannedresourcesused. The DO may requirea complete projectschedule or a schedule for a
portion of aproject. As a minimumthe following detail is required.

O Title, Type of hardware,WBS number,Key Milestones(e.g. SRR,PDR, CDR, SAR, sign-off, GCAR delivery, CARDsign-off, hardwaredelivery),key productdeliveries,designactivity, manufacturingactivity,test activity and milestones,
delivery andreturnfrom remotefacilities, actualevent, startand finish datesthataccompanythe graphics, assembly time,
slack time, majorexternalprojectmilestones notcontrolledby the contractor.

FORMAT: All schedules will be submittedusing MicrosoftProject.

MAINTENANCE: Scheduleschange throughoutthe projectandfrequentmodificationswill be required:The initial
schedule that hasbeen approvedby the TechnicalManager'sRepresentativeshall be set as the baseline. Changes and
additions will be maintained on this scheduleandnotedas to thereason for the change.

I
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JSC DATA REQUI_TS LIST (DRL)/DATA REQUI t" _NTS DESCRIPTION (DRD)(Based on JSC -STD-123)Iff

2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Flight Hardware Interface Control Document SEPT 2004 09 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
This documentdefines the requirementsfor the interfaces between the IX] Technical
GovernmentFurnishedEquipmentorpayload andprograminterfaces requiredto
makethe hardwarefully functional. [] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagementof GFEFlight
Projects"

8. Preparation Information: The contractor shall preparethe deliverable as follows:

SCOPE: The ICD is the formaldefinition of the interfacesbetween end items, othersystems, and/orpayloads. Depending
on the natureof the flight hardware, multiple ICDs using different formatsmaybe required. The ICD shall fully describe
the quality characteristicsof the interfaceso thatthe hardwareis fully functionalupon integration.

FORMAT: See EA-WI-023 for the formatof the ICD formajorGFE or payloadprojects. The electronic linkto the Tier 3
documentsunderthe Quality ManagementSystem for the EngineeringDirectorateon the Home Page for JSCprovides the
latestversionon this WorkInstruction. The version in place when the Delivery Orderis initiatedis the versionappliedto
workundertheDO. For partialflight hardwareprojects, this general formatshallbe used but end itemto end item
interfacesare describedusing the contractorformat insteadof system to vehicle interfacesdescribed in EA-WI-023. If

O requestedby theDO, ICDs using InternationalSpace Station or ShuttleProgram formatsmay be required.
CONTENT: The documentis a complete descriptionof the interface requirementsand interface design details necessary
to assurethatthe hardware is functionalwhen integrated. It addresses the engineeringdesign parameters associatedwith
mechanical, biological, chemical,electrical, fluid, electronic, humanfactors,andsoftware design.

MAINTENANCE: Initialversion at the Preliminary Design Review; updateas requiredthroughthe appropriateGFE
configurationcontrolprocesses throughoutthe project. An up-to-daterevisionis requiredatCritical Design Review and a
final revisionforhardwarecertificationand delivery.

I
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JSC DATA REQUI_TS LIST (DRL)/DATA REQUIP_'_,NTS DESCRIPTION (DRD)(Based on JSC-STD-123)_

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
GFE End Item Specification SEPT 2004 10 NNJ041_99B

4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
The End ItemSpecification(EIS) defines the engineeringrequirementsto be used DO Technical
thatcaptureall NASA Program, SR&QAorganization,andNASA Engineering
requirements. It also provides technical meterics for the acceptability of the flight [] Administrative
hardware products.

[] SR&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagementof GFE Projects" DRD 3, ProjectTechnicalRequirements Specification

8. Preparation Information: Thecontractorshallpreparethedeliverableasfollows:

SCOPE: The contractor may be required in the Delivery Order (DO) to deliver all or a part of the products required for the
EIS. The EIS shall def'me all technical requirements and all constraints for the GFE (including payload) that apply to the
safety, performance, design, operation, interoperability, reliability, maintainability, verifiability, and transportability of the
flight hardware.

CONTENT: The EIS contains the performance,functional, environmental, interface,maintainability, reliability and safety
requirements for the GovernmentFurnished Equipmentsystemor end items. All requirementscontained in the Project
Technical RequirementsSpecificationare addressed alongwith the detaileddesign constraints, requirementsarisingfrom
the reality of the certificationand verificationapproaches,andother requirementsthatare needed in orderto meet the
programlevel requirements.

O FORMAT: See EA-WI-023 for the standardformatused by the EngineeringDirectoratefor system level projects. For
partial projects or one component of a larger system or payload, the contractor'sformat for the EIS may be used. This EIS
shall provide the information needed as apartialelement of the relevant system level EIS.

MAINTENANCE: Update of this document will be requiredfrequentlythrough the requirements definition phase. It is
approved at the PreliminaryDesign Review and modified afterPDR through approval from the responsible NASA
configurationcontrol boards.

I
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JSC DATA REQUIR_TS LIST (DRL)/DATA REQ_NTS DESCRIPTION (DRD)(Based on JSC -STD-123_I,

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Flight Hardware Failure Analysis Report SEPT 2004 11 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To provide anddocumentthe detailed datagenerated duringthe testing and D)(] Technical
analysis of defectivehardwarereturnedto the supplier.

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
ANSI/ASQC Q9001-1994

8. Preparation Information: The contractorshall preparethe deliverable as follows:

SCOPE: Thereportdocumentsthe testand analysesconductedduringaninvestigationof defectivehardwarereturnedto
the supplierto identifythe rootcauseof the failure.It alsorecordsthe contractor'srecommendedcorrectiveactionrequired
to preventanotheroccurrenceof the samefailure.

CONTENT:Thereportshallcontainthe followinginformationasa minimum:

1. Descriptionof when,where,andhowthe hardwarefailedalongwithsupportingevidence.
2. Documentationon howthehardwarewas transportedto thevendor.
3. Documentationof howthe hardwarewasreceivedandprocessedby thevendor.
4. Documentationof testsperformed,successcriteriaandactualtestresultsobtainedin orderto assessthefailure

D 5. Documentationof the analysis performed andresultsobtainedto assessthe failure.6. Documentationon verificationof the originalcertificationdata andanydiscrepanciesfound,
7. Methodusedto arriveatrootcauseof thefailure.
8. Rationalusedto arriveatrecommendedcorrectiveaction.
9. Planforimplementationandestimatedcost of correctiveactionforthe contractor.

FORMAT: Thecontractor'sformatshallbe used. Thesoftwareusedshallbe compatiblewithMicrosoftWord.

MAINTENANCE:Thereportis updatedasrequired.

I
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JSC DATA REQUIRE_,_TS LIST (DRL)/DATA REQUIP_r'NTS DESCRIPTION (DRD)
lit (Based on JSC -STD-123) I_'

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Flight GFE Verification and Validation Plan SEPT 2004 12 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
This plan defines the approachto verifying and validating that the Goverment IXI Technical
Furnished Equipment meets the design requirements and can be qualified.

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
EA-WI-023Project Management of GFE Flight ProjectTechnicalRequirements Specification,DRD 3
Projects EndItemSpecification,DRD 10

Flil_htSoftwareRequirementsSpecification, DRD 9

8. Preparation Information: The contractorshallpreparethe deliverableasfollows:

SCOPE: This plan defines the Verification and Validation (V&V) activities planned to confirm that the GFE(including
GFE payloads) comply with their specifications, function properly in the complete integrated environment with other actual
flight hardware and payload products, and are ready for flight use for ahuman rated environment.

CONTENT: EA-WI-023 contains a definition of the objectives of the V&V Plan and gives the detailed content for the
NASA to NASA System Level V&V Plan. If the DO requests, the contractor shall produce all or a part of the products for
this document. For Flight Hardware GFE or payloads that are not full systems, the contractor shall produce a V&V Plan
that provides the relevant information described in the EA-WI-023. The relevant content addresses how the requirements
in the End Item Specification are to be verified.

O FORMAT: The format for the V&V Plan describedwithin EA-WI-023 shall be used to develop a System Level document
for NASA to use at the Program Level. For components of a system or payloads, relevant sections of the V&V Plan
described in EA-WI-023 shall be used using the contractor's format. The COTR shall approve the contractor's format.

MAINTENANCE: The initial plan is provided atPDR and requires NASA approval. At CDR a fully developed V&V
Plan is submitted and requires NASA approval. The V&V approach is changed afterCDR by approval of the appropriate
NASA configuration change board.

I
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JSC DATA REQUIRE_LTS LIST (DRL)/DATA REQUI_NTS DESCRIPTION (DRD)
(Based on JSC -STD-123)

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
GFE Software Requirements Specification SEPT 2004 13 NNJ04HH99B

4. Use (Define needfor, intended use of, and/or antic_Tated results of data) 5. DRD Category: (check one)
Documents the functional,performance, and interface requirements that are to be D<] Technical
met by the software design used in flight GFE.

[] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
EA-WI-018 Use of Off-the-Shelf Softwarein Flight ProjectTechnical RequirementsSpecification,
Projects,EA-WI-025 GFE Flight Project Software EndItem Specification,
andFirmware Development Flight Hardware InterfaceControl Document,

8. Preparation Information: The contractorshallprepare the deliverable as follows:

SCOPE: Documentsthe functional, performance,and interfacerequirementsfor software used in flightGFE to enable
review andapprovalpriorto detailed design andproduction. This documentalso serves as the record forchangesthatmay
be made for a varietyof reasonsthroughoutthe project. Software requirementsare derived fromthe PTRS, the EndItem
Specification, the Specific Design RequirementsDocument, the Certificationand Acceptance RequirementsDocumentand
the Flight HardwareInterfaceControl Document.

CONTENT: Thisspecificationdefines the detailed functional, performanceand interfacerequirementsand
implementation constraintsfor the software requiredto command, control, or monitorflight GFE.

O FORMAT: The formatof the SRS describedin EA-WI-025 shall be providedunless specified otherwise in the DO. Thecontractor's formatshallbe approvedby the TechnicalManager'sRepresentative.

MAINTENANCE: The first submittalof the SRS is atthe PreliminaryDesign Review andapprovalby NASA is required.
This documentis RIDableas defmed in EA-WI-025. A version is reviewed againat CriticalDesign Review and approval
is required. Changesshall be madeto this documentas the flighthardwareor software configurationis changedthrough
the appropriateNASA design reviewboard.
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.
version Line

GFE Flight Software Development Plan SEPT 2004 14 NNJ04EIH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
The SoftwareDevelopment Plan defines the contractor'sapproachto software IX] Technical
acquisition, development,certification, verificaton,and delivery

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Opaonal)
EA-WI-018, Use of OFFthe Shelf Softwarein
Flight ProjectsWorkInstruction(cent in # 8)

8. Preparation Information: The contractor shallprepare the deliverableas follows:

SCOPE: The SoftwareDevelopment Plan documents the contractor'splannedapproachto software acquisition,
development, certification, verification, delivery, and operationalutilization. Itdescribes the soft-waremanagement
approach and the implementation of quality assurancethroughout the effort.

CONTENTS: The plan shall address the approach to controlling the configurationof the soft'wareafterCDR compatible
with Engineering's configuration management processes defined in EA-WI-027. It shall address the compatibilityof the
contractor'sproducts with the products requiredby Engineering thatare descn_oedin EA-W_I-025.The plan shall describe
the contractor'suse of Off-The-Self (OTS) software, which is compatible with Engineering process EA-WI-018. If
requested in the DO, parts or all of the Engineering Directorate'sSoftware Development Plan shall be provided.

O FORMAT: The contractor'sSoftware Development Plan shallbe developedto the contractor'sformat. The plan shalldemonstrate thatthe productsproducedshall be consistent with the contentrequiredin Engineering'sSoftware
Development Plan described in Appendix D of EA-WI-025. If requestedin the DO toprovidepartsforall Engineering
versions of the Software Development, the formatin Appendix D of EA-WI-025shall be used as the format.

MAINTENANCE: The contractor'sSoftwareDevelopment Plan is maintainedforcontractoi'sinternaluse. The
document canbe reviewed at any time uponrequest. If requestedby the DO, a Software Development Plan, generated as a
deliverable forEngineeringto their customer,shall be updatedas requiredand shallnotexceed 4 updatesunless otherwise
specified in the DO.

D
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JSC DATA REQUIRE_TS LIST (DRL)/DATA REQUII_ _,NTS DESCRIPTION (DRD)(Based on JSC -STD-123)

l. DRD rifle 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
GFE Flight Software Design Document SEPT 2004 15 NNJ04HH99B

4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
The purpose of the Software Design Document is to ft,linally report the software IX] Technical
design to NASA.

[] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-025, GFEFlight ProjectSoftwareand
FirmwareDevelopment ; EA-WI-018 Use of Off-
the Shelf Software in Flight Projects

8. Preparation Information: The contractor shall prepare the deliverable as follows:

SCOPE: This document describes the design oftha software in sufficient detail that the software could be understood and
modified by another knowledgeable programmer other than the developer.
This document describes the rationale for the selected design.

CONTENT:

Soft-warestructure
Module definitions and functions
Algorithms

O High level interface descriptions
Threads of control

Decomposition into compilation and code units.
Design of the Interfaces.

Consideration given to the changes that may be required during flight operation by non-programmers.
Mapping between the logical or functional design oftha sot_ware and its detailed design units.

MAINTENANCE: A preliminary version is presented at PDR for approval. The document is updated as required to
represent the approved configuration and is again formally reviewed at CDR. Modifications of the document after CDR are

controlled by the appropriate NASA GFE configuration control board. A variety of sottware types may be required by a
DO and require different flight program review processes.

J
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JSC DATA REQUIRF_TS LIST (DRL)/DATA REQUII_r-'_NTS DESCRIPTION (DRD)(Based on JSC -STD- 123)W

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contraet No.

O version Line
Engineering Drawings SEPT 2004 16 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of dntn) 5. DRD Category: (check one)
To provide the design dataused to manufacture,install, verify, operate,modify, IX] Technical
andmaintain the products deliveredunder this contract.

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelation_hlps (_g., with other DRDs) (Optional)
JPG8500.4 Engineering Drawing Systems Manual
WebSite: http://www4.edcc.jsc.nasa.gov

8. Preparation Information: The contractorshallpreparethe deliverableas follows:

SCOPE: This DRD establishes the requirementsfor content,format,control,and maintenanceof drawingsand associated
lists preparedby the contractorand/orobtained from subcontractorsorvendorsforall productsdesignedunder thiscontract.

CONTENT: All drawings shallbe submittedto NASA in electronic formatthroughthe ElectronicDrawingControl
Centerunless otherwise addressedin the DO. The contractorshall have the abilityto submitandreceive CAD generated
solid models, electrical/electronic schematics, andprintedcircuitboard layouts. The contractorshallunderstandand
participateas requiredin the review process thatNASA follows in orderto approveflighthardwaredrawings, considered a
partof the Engineering Drawingsdelivery.

FORMAT: Solid models shall be submittedin ProEngineer.All solid models shall be full parameterizedin the
ProEngineer formatElectrical/electronic schematicsandprintedcircuitboard layoutsshall be transferredin ORCAD. The
format of the drawing shall comply with the guidelines in JPG8500.4. A requestmaybe madeby the contractorto the JSC
ConWactingOfficer to use an existing drawingsystem thatis in place. Inaccordancewith the guidelinesset forthin
JPD8500.2H, the JSC ContractingOfficer and the TechnicalMonitormay determinethatthe systemis adequateand
approve its use. Manufacturingprocesses shall be referencedto the appropriatespecificationsor industrystandard(e.g.
ASME, ANSI).

When a contractorstandardor process is referenced,the full standardor process shall be providedas partof the drawing
package. Contractorproprietaryprocesses thatcannotbe submittedcannotbe used in supportof thiscontract. COTS
hardware shall be identified by the vendor'spartnumber,cage code (ff available)and manufacturer'snameandaddress. The
partslist shall be submittedin Microsoft Excel and Design ChangeNotices shallbe submitted in MicrosoftWord.

MAINTENANCE: Updated as requiredprior to CDR. All updatesare submittedforapprovalby the appropriate
configurationcontrolboard priorto obtaining authorizationafterCDR.Upon completion of the DO, all originaldrawings
and native engineeringmodels created or revisedby the contractoror sub-contractorsalong with the serializationrecords
forall the hardwarebuilt to those drawings under the DO shall be deliveredto JSC.

PERFORMANCE STANDARD: Drawingsarecomplete andareapprovedthroughthe NASA processthroughthe
EngineeringDrawing Control Centeron initialsubmittal. Acceptable performance:up to 10%of the drawingsrequire
modifications andre-submittal. Unacceptable performance: 25%or morerequirere-submittal. Better thannormal
performance: 6%or less requirere-submittal.

D
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JSC DATA REQUIRE_I,TS LIST (DRL)/DATA REQUIR_-'NTS DESCRIPTION (DRD)(Basedon JSC -STD-123) lIP

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line-Electrical, Electronic, and Electromechanical
(EEE) Parts List and Analysis Report SEPT 2004 17 NNJ04HH99B

_4. Use (Define needfor, intended use of, and/or anticipated results of data) S. DRD Category: (check one)
Reportto documentthe analysis used to verifythatthe selected electricalparts are I><] Technical
notoverstressed in worst case envirenments,operatingconditions, andduty
cycles. [] Administrative

[] SR&QA

6. References (Optional) 7. Interrelation_blps (e.g., with other DRDs) (Optional)
NSTS 5300.4 (ID-2) PreliminaryDesign Review, DRD 06
SSP 30321 AcceptanceData Package, DRD 27

.... CertificationReport,DRD 25

8. Preparation Information: The contractorshallpreparethe deliverableas follows:

SCOPE: The contractorshalldeliver an EEEpartslistand all or a partof theproductsrequiredforEEE PartsAnalysis.
This reportdocumentsthe analysisused to verifythe appropriatede-ratingand stressconsiderationsof the EEEparts
selected to meet the full functionalperformancewhenused within a system operation under all environmentalconditions
after worstcase impactsofmenufacturing, assemblyandhandlingprocesses. This analysis is also used forsystem
reliability predictionsand trendsfor operationproblems.

FORMAT: The contractor'sformatshallbe used. The softwareused shall be compatible for submittalto NASA.

CONTENT: Analysis forall partsin the EEEParts,As-Designed PartsList and the bill of materials associatedwith the
complete product. Aftermanufacture,the reportshallbe updatedby including all changes identified in the EEEParts,As-
Built PartsList. This report shall include:

• Analysis of the worst caseelectrical, mechanical, andhigh andlow temperaturethermal stressesby parts
frompurchasethroughmanufacturingto their use in the intended application

• Data verifyingthatNASA's de-ratingrequirementshave beencomplied with
• Electricaldrawingwith input/outputfunctions(signals, sources and loads andfrequencies)
• Environmentaland mechanicalconditionsplacedon the hardware

• Analysis to define the environmentalandmechanical conditions if requiredbecause of the placement of
thehardwarerelative to other influencinghardware

• Tabulationof the worstcasestressratiosfor the parameterscontained in the programsparts de-rating
requirements. The tabulationis referencedto designatorson the drawings. It identifies the partnumber,
parametersto be verified,device'sparametricrating,parameter'sworst case calculated induced stress
level, specific application,and ratioof the calculatedstress level to device ratingfor the parameter.

• A separatesection thatidentifiespartsthatwere accepted foruse even though the did not meet the
definedde-ratingrequirements.The rational foracceptanceof their use and the NASA approval
documentreferenceis recordedhere.

MAINTENANCE: Thisdocumentis modified wheneverthe hardwareconfigurationis changed sufficiently to require
additionalanalysis

ID
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JSC DATA REQUIRE_TS LIST (DRL)/DATA REQUIP_'_NTS DESCRIPTION (DRD)(Based on JSC -STD-123)W

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Critical Design Review Data Package SEPT 2004 18 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
This datapackagecontains the matureengineering, safety, qualityandproject DO Technical
documentationtobe reviewed by the NASA customerand thief designated
support in orderto assure thatthe contractor's intendedproductsmeet the [7 Administrative
requirementsfor safety, cost, performanceand schedule.

[] SR&QA

6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagement of GFEFlight PreliminaryDesign Review, DRD 06
Projects" See other DRDs below

8. Preparation Information: The contractorshallpreparethe deliverable as follows:

SCOPE: The contractormay be requiredin the Delivery Order(DO) to deliverall or a partof theproductsrequiredfor a
CriticalDesign Review data packageas described in EA-WI-023. Contentthatis notrequiredwill be definedin the DO.

CONTENT:

a. Summaryof PDR Review Items Dispositionthat had actionsto be completedby or prior to CDR.
b. End-ItemSpecification, DRD l0
c. InterfaceControl Documents, DRD 9
d. EngineeringDrawings (90% of final drawings),DRD 16

O e. Software Design Document, DRD 15f. Phase IIRAESR and supportingsafety documentation, DRD 39
g. Verification and Validation Plan (Project Requirementand VerificationDocumentfornon-criticalGFE),

DRD 12

h. Certificationand Acceptance RequirementsDocument (for EVA Projectsonly) DRD 45
i. EEEPartsList andAnalysis Report, DRD 17
j. LimitedLife Items List, DRD 32
k. WorkmanshipSpecifications List, DRD 7
1. Contractorunique WorkmanshipSpecifications
m. Summaryof waivers/Deviations Requested
n. Design Analysis Reports,DRD 26
o. Planfor the User's Guide, DRD 21
p. Sustaining Engineering Plan
q. SummaryPresentation (See EA-WI-023 for content)
r. CDR MInutes

FORMAT: The format of each deliverable above that is defined by a DRD is to be delivered in the formatspecified in that
DRD. The format of the summary presentation (item q) shall be defined by the contractor afterconsiderationof the content
for this presentation contained in EA-WI-023. The software used shall be Mierosoft's Power Point or Mierosofl's Word.
Anelectronic version on CD of the Summary Presentation shall be delivered to theFlight Hardware TechnicalManagement
Representative (TMR) and to the COTR at least 3 working days prior to the CDR Presentation for early distribution to the
review team.

MAINTENANCE: The CDR Data Package is a one time delivery. The package shallbe appendedby theRIDS fromthis
review. A complete copy shall be maintained as a project qualityrecord in electronic formaton a permanentdata storage
disk. Thisqualityrecord shall be delivered to NASA atleast two months afrerthe CDR review or atthe end of the
DeliveryOrder,whichever occurs first
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JSC DATA REQUIREM_ LIST (DRL)/DATA REQUIRE_ S DESCRIPTION (DRD)(Based on JSC -STD-123)

PERFORMANCE: I) Delivery Date: The dataproductsfor the CDRreview shall be delivered to a location determined

O by the COTR or the Technical Manager's Representativetwo weeks priorto the formalreview date defined in the DO.Delivery two Weeks and two daysbefore the formalreview will be consideredbetterthannormaldelivery. Delivery one
week and five days or less thanthe review will be considered less thannormalperformance. A delivery of one week or
less is consideredpoor performancefor this product. 2) CompleteContent:Normalperformanceis considered if the data
package contains productsthatareacceptedwith little modificationrequired. Littlemodification means thatall issues with
the content con_ollable by the contractorcanbe resolved within 1month of the review. All content issues resolved within
three weeks of the review is considered better thannormalperformanceandcontentissues resolved longer than eight
weeks is considered poor performance.

O

I

J-1-39



JSC DATA REQUIRE_'TTS LIST (DRL)/DATA REQU_,NTS DESCRIPTION (DRD)
(Based on JSC -STD-123) lb.

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Engineering Design Change Proposal SEPT 2004 19 NNJ04I-IH99B

"'4.Use (Define needfor, intended use of, and/or anticipated results of dt,y_) 5. DRD Category: (check one)
Define contractor proposed changes to controlled NASA requirements or product DO Technical
configuration.

[] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)EA-WI-027

8. Preparation Information: The contractorshallprepare the deliverable as follows:

SCOPE: ThisDRD provides a description of the minimum informationrequiredto be submittedto NASA whena change
to NASA requirementsis believed by the contractorto save money, reducerisk, increaseefficiency, improveperformance,
or improvesafety.

CONTENTS: The EngineeringDesign Change Proposal (EDCP) shall contain the following dataas a minimum. It is
acceptablefor the contractorto submit a change using the formsprovidedby the appropriateNASA changeboard.

1. ContractorEDCP number, date, and title
2, Descriptionof change including technical impacts and technical impacts if not changed.
3. Justification for change

O 4. Effectivityof the change specified in terms of deliverable subcontract end items and
affected serial nunlber.

5. Retrofit requirements and proposed incorporation!action shall be provided when applicable.
6. Documents A.ffeeted
7. Estimate of cost impact
8. Impact to Schedule
9. Impacts to Safety

FORMAT: The contractor's format shall be used unless a NASA configuration control board form is used. Changes to
NASA controlled documentation shall be submitted with the current "From" text or drawing and the proposed "To" text or
drawing.

J- 1140



JSC DATA REQUI_TS LIST (DRL)/DATA REQUIPI_,NTS DESCRIPTION (DRD)(Based on JSC-STD-123) Ib

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Flight Hardware Qualification Test Procedures SEPT 2004 20 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (cheek one)
To define all proceduresand success criteriafor testingnew flighthardwareor IX] Technical
modified flight hardwareand qualifythatthe GFE meetsdesign requirements.

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Opaonal)
TaskPerformance Sheet (TPS), NT-CWI-001 VerificationandValidationPlan, DRD 12
http://www4.jsc.nasa.gov/eaprojects/EA- EndItemSpecification,DRD 10
ISO9000/NT-CWI-001.doc FlightHardwareSoflavareRequirementsSpecification, DRD 13

CertificationandAcceptanceDocument,DRD 45

8. Preparation Information: The contractorshallpreparethedelivelablc asfollows:

SCOPE: To documentthe detailed proceduresused to test GFEflightproductsin orderto assure that engineering
processes and assumptions used are adequateforqualification.

CONTENTS: The proceduresshall contain the following:

I. Identificationof the specific EndItembeing tested
2. Detail description of the test objective
3. Description of all relevant test equipmentand facilityused

O 4. Full set of procedures5. Criteriafor passing or failing each test
6. Specificationof the toleranceson all operationalparameterswith go, no-go criteria
7. InitialSettingsfor all Controls,PowerSupplyVoltages, etc.
8. Safety hardwarethatis mandatoryto be verified operationalpriorto testing,

with referenceto proceduresused.

FORMAT: A Test PreparationSheet shall be usedto documentandcontrol the detailed instructionsneeded to actual
perform the procedure.

D
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JSC DATA REQUIRE_TS LIST (DRL)/DATA REQUII_W_NTS DESCRIPTION (DRD)
_, (Based on JSC -STD-123)

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Flight Product User's Guide SEPT 2004 21 NNJ04HH99B

4. Use (Define needfor, intended use of, and/or anticipated results of daj_) S. DRD Category: (cheek one)
To p_ovideall necessaryinformationon how the flightproductor groundsupport E>(] Technical
hardwareis to be operated,servicedandmaintained.

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelation_hips (e.g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagementof GFE Flight
Products"

EA-WI-025 GFEFlightProjectSoftwareand
FirmwareDevelopment

8. Preparation Information: The contractorshallpreparethe deliverable as follows:

SCOPE: The User'sGuide is acompilationof informationthat is requiredfor the userto operate, service and maintain the
hardwareandsoftwarewithout assistancefrom the providing contractor.

CONTENTS: The guideshall defineproceduresthatassure safe andefficient handling of the hardwareand software. It
shall identifyhazardsthatmay be encounteredthroughoutthe procedures along with all controls for the hazard.

FORMAT: The User's Guidemay contain text, graphics, video, or photographiccontent. The contractorshalluse the
contractor'sformatsfor the writtenportionsof the guide. Those portions of the guide thatmay be used by the flight crew

O shall havea flight crew representativeassessment of the final product andcorrectionsmade priorto final submittal.Electronic graphicalproceduresshall be providedin ProEformat. A suggested formatfor software can be foundin EA-
WI-025 GFEFlightProjectSoftware andFirmwareDevelopment.

MAINTENANCE: The User'sguide shall be updatedforup to two years afterhardwareacceptanceby NASA. Flight
crew experienceswhenusing the guide and correctionsof technical contentmay be some of the sources forupdates.

IP
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JSC DATA REQUI_NTS LIST 0DRL)/DATAREQUI_I_-_ENTS DESCRIPTION 0DRD)
(Based on JSC -STD-123)I$.

1. DRD T|tle 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Software Code SEPT 2004 22 NNJ04HH99B

_4. Use (Define need for, intended use of, and/or anticipated results of dnt_) 5. DRD Category: (check one)
EA-WI-027 Configuration Management Requi_vmvuts;EA-WI-025 LiFEFlight IX] Technical
Project Software and Firmware Development

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelation._hip_(_g., with other DRDs) (Optional)
EA-WI-027 ConfigurationManagement Flight Hardware SoftwareDesign Document,DRD 15
Requirements; EA-WI-025 GFE Flight Project
Software andFirmware Development

8. Preparation Information: The contractorshallpreparethedeliverable as follows:

SCOPE: Software, like hardware,is an essentialelementof GFE performance.The software for GFE is to be documented
and placed under configuration controlled(See EA-WI-025)

CONTENT: Software includes all source code files, headerfiles, datafiles, andderivedproducts.

MAINTENANCE: Throughoutthe life of a project, it can be expectedthatsoftwarewill undergo multipleconfiguration
changes. The software files will be modifiedafterconsiderationby the appropriateEA andprogramconfiguration controlboards.

I}
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JSC DATA REQUI_TS LIST 0DRL)/DATA REQUI]_c_ENTS DESCRIPTION(DRD)
IlL- (Based on JSC -STD-123)_b

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineInforniatlon Technology (IT) Security Program
Plan and Reports SEPT 2004 23 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
DO Technical

To meet IT security reporting requirements [] Administrative

[] SR&QA

6. References (Optional) 7. Interrelation_hlns (e._., with other DRDs) (Optional)
NFS 1852.204-76 (July2001)
NPG 2810.1
JPG 2810.1

8. PreparationInformation:Thecontractorshallpreparethedeliverableas follows:

SCOPE: All contractsthatpurchase,lease, networkto, or otherwise utilize government-funded IT (as def'medby the
Clinger-Cohen Act of 1996)mustcomplywith the NASA IT Security Requirements.

CONTENT:

SECLrRITY PROGRAMPLAN:

This planshall contain the overallsecuritypolicies, as required,for each system and application in a formcompatible with
the NASA InformationTechnologySystem (ITS) SecurityProgramand the security and policies of the Centerat which the
work is being performed. For workbeing performedat JSCor atremote contractorsites not located at a NASA field
center, the plan shallbe in accordancewith JPG2810.1, JSCIT Security Handbook.

Thisplan shall also addressthe contractor'sapproachfor ensuringverificationof compliance with Section 508 of the
RehabilitationAct of 1974.

SECURITYSTATUSREPORT:

This report shall documentthe securitystatus of all ITS, including any suspected security violations or infractions.

INFORMATIONON EMPLOYEEgIN SENSITIVE POSITIONS/ASSIGNMENTSREPORT:

The Informationon Employees in Sensitive ITS Positions/Assignments Reportshall provide informationforpersonnel
screeningas requiredby JPG2810.1.

SYSTEM ADMINISTRATORSECUR!TY CERTIFICATIONPROGRAM:

This Agency-wide programapplies to all lead system administrators administering systems on NASA IP address space.

All individuals who perform tasks as a system administrator or have authority to perform tasks normally performed by
system administrator shallbe required to demonstrate knowledge appropriate to those tasks. This demonstration, referred to
as the NASA System Administrator SecurityCertification, is a NASA funded two-tier assessment to verify that system
administrators are able to -

1. Demonstrate knowledgein systemadministrationfor the operatingsystems for which they have responsibility.
2. Demonstrate knowledge in the understandingand application of Network and Imernet Security.

D
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JSC DATA REQUIRE_ LIST (DRL)/DATA REQUIRE_'rS DESCRIPTION (DRD)
Ib (Based on JSC-STD-123) I.

Certification is granted upon achieving a score above the certification level onboth an Operating System test and the

O Network and Interact Security Test. The Certification earned under this process will be valid for three years. The criteriafor these skills assessments has been established by the NASA Chief Information Officer. The objectives and procedures
for this certification can be obtained by contacting the IT Security Awareness andTraining Center at (216) 433-2063.

A system administrator is one who provides IT services, network services, files storage, web services, etc. to someone else
other than themselves and takes or assumes the responsibility for the security and administrative controls of that service or
machine. A lead system administrator has responsibility for information technology security (ITS) for multiple computers
or network devises represented within a system; ensuring all devices assigned to them are kept in a secure configuration
(patched/mitigated); and ensuring that all other system administrators under their lead understand and perform ITS duties.
An individual that has full access or arbitrative rights on a system or machine that is only servicing themselves does not
constitute a "system administrator" since they are only providing or accepting responsibility for their system. An individual
only servicing their own IT system, is not required to obtain a System Administrator Certification.

MAINTENANCE: As defined in JPG 2810.1

D
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JSC DATA REQUIRE_'TS LIST (DRL)/DATA REQUI_TS DESCRIPTION (DRD)
'ID (Based on JSC -STD-123) 11

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contraet No.

_. version Line
Certification Plan SEPT 2004 24 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
The Qualifiaction Plan formally presents the approachto qualifying the first unit IXI Technical
delivery of GFE

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-023 Project Managementof GFE Flight DRD 12 Verification and Validation Plan
Projects DRD 45 Certificationand Acceptance Requirements Document
JSC 26626 EVA HardwareGeneric Design
Requirements Document

8. Preparation Information: The contractorshallprepare the deliverableas follows:

SCOPE: The Certificationplandocumentsthe approachto qualifyingGFE productsfor flight. It describes m detail how
the processes of testing,analysis, demonstrationandinspectionshall be used to certify thatcontractedrequirementsare
met. The requirementsaddressedby the Certificationprocess are typically those thatneed to be addressed only one time in
orderto prove the design has met the intent.

CONTENT: The CertificationPlan defines how the GFEproducts arequalifiedto meet the design requirements thathave
applied to the end item. Analysis, Test, Inspection,Demonstration,a combinationof methods, or other methods may be
used. The CertificationPlan addressesthoseengineeringdesign aspects thatneedto be verified on the firstdeliveryonly in

O order to verify that a requirement has been met. This is typically performedon dedicated certification products. In somecases the products may be used for flight if it can be shown that the certification process did not degrade the product.

MAINTENANCE: This document is maintained throughout the life of the project after the initial submittal at CDR.

Revisions to the plan may be required every time there is a change to the configuration of the GFE. All versions of the plan
shall be retained throughout the life of the GFE product.
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JSC DATA REQUIR_NTS LIST (DRL)/DATA REQU_ENTS DESCRIPTION (DRD)
(Based on JSC -STD-123J,

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

version Line
Certification Report SEPT 2004 25 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
Doctml_uts the resultsof the Certification process. This documentation is used D<] Technical
to complete a protion of the overall verification of the GFE. It is modified

throughtthe life of the products as configuration changes aremade thatrequire [] Administrative
additionalCertificationorre-qualification.

[] SR&QA
6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagementof GFEFlight Verification andValidationPlan, DRD 12
Products" CertificationandAcceptanceRequirementsDocumentDRD 45
EA-WI-025 GFE Flight ProjectSoft-wareand CertificationPlan, DRD 24
Firmware Development EEE PartsList and Analysis, DRD 17

Flight HardwareCertificationTest Procedures,DRD 20

8. Preparation Information: The contractorshallpreparethe deliverableas follows:

SCOPE: Documents the resultsof certification testing, analysis, inspections,and demonstrationsused to verify one time
the design andperformanceof GFE Flight products. This report addressesall objectives defined in the CertificationPlan.

CONTENT: The CertificationReport contains all records used to verify thatthe GFE flightproductsmetall the
requirementsthatwere allocated to the certificationprocess in the Verification andValidationPlan. It containsthe

certificationtest results,the analysis results, results of demonstrations,resultsof inspections thatare performedinitially
whenhardwareis firstdelivered and may be performedagain when a configurationchange is made. The detailedrecords

O of testprocedures, analytical runs, inspections procedures, and demonstrationprocedures that support the resultsare to beavailable to the NASA as a part of this DRD.

MAINTENANCE: The Certification Report is updated every time a configurationchange is made that would have
affected the certification process had it been a part of the original design. Additional certification testing, analysis,
inspection and demonstration will be required. A change record is maintained as part of the document.

I
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JSC DATA REQUI_TS LIST (DRL)/DATA REQUIP3_,NTS DESCRIPTION (DRD)
(Based on JSC -STD-123)

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Engineering Analysis SEPT 2004 26 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
Engineering analysis is performedto providedesign factsthat areused as partof DO Technical
the 1stitem certification,certification of design changes,and certificationof
existing designs thatare used beyond origional certificationlimits. Analysisis [] Administrative
relied upon to assuresafety and to understandfailures.

[] SR&QA
6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
EA-WI-023 "Project Management of GFE Flight DRD 06 PDR DataPackage
Projects" DRD 18 CDRData Package

DRD 39 RAESR

DRD 44 CertificationData Package

8. Preparation Information: The contractorshallpreparethe deliverableasfollows:

SCOPE: Engineeringwork required to be performedto supportthe programsrequires analyses at all stages throughouta
project as det'medin EA-WI-023 and EA-WI-025. Analysis canbe explicitly identified in a Delivery Orderor implicitly
identified by requiring whole projects orphasesof projectas definedin the work instructions.

CONTENT: Engineeringanalysis requiredfor design,performanceprediction,and off-nominal assessment will be
required. Some types of analysis thatarc frequentlyrequiredin complex flighthardwareare:

Process Performance,and Control

O Stress andfracture controlThermalStress Analysis
Electromagnetic Effects
EEE PartsStress andde-rating
Operationallife
Systems Integrationand Off-NominalPerformance
StoredEnergyImpactandIsolation
MaterialsCompatibility[off-gassing,corrosion,flammability,toxicity, performance,life]
Safety [Hazard,Operability,GroundHandling]
Failure Modes and Effects Analysis
Failure Investigation Analysis
Reliability Analysis

The analysisperformed andreport shall includea descriptionof the assumptionsmade, sufficient technical details that
analysis experts in the specific technicaldisciplinecan understandto determinethe adequacyof the analysis, and a
description of the software.

FORMAT: The format forreportingthe resultsof some analyses may be dictatedby a program. The contractor shall
identify the need fora specific formatfrom theconfigurationmanagementinformationmaintained on the program'sweb
site. Ira specific formatis not requested,thecontractor'sformatis to be used.

MAINTENANCE: Analyses mayneed to be performedas a resultof design changes or changes in the intendeduse of
hardwareor software. The needfor revisions to analysesand amendmentsto analysisreportscan be expected throughout
the duration of the Delivery Order.

t
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JSC DATA REQUIRE_-_'_TTSLIST. (DRL)/DATA REQUII_'_,_NTS DESCRIPTION (DRD)tJ_ascaon JSC -STD-123) 1,

1. DKD hue 2. Date of current 3a. DRL 3b. RFP/Contraet No.

O version Line
Acceptance Data Package SEPT 2004 27 NNJ04HH99B

•4. Use (Define needfor, intended use of, and/or anticipated results ofdnt_) 5. DRD Category: (check one)
The ADP is a collection ofdocttmvui_ thatdefine the cut'_vatstatusofa GFE D<] Technical
flightproductsatthe time of acceptanceby NASA representatives.

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
ISS: SSP 30695 "Accet,tauce Data Package
RequirementsSpecification"
EA-WI-023 "ProjectManagementof GFE Flight
Projects"

8. Preparation Information: The contractorshallpreparethe deliverable as follows:

SCOPE: The ADP is the collection of documentationthat provides informationthatestablished a completestatusof the
certifiedandverified deliverableflight productsor supportproducts for flightproducts. It provides documentationof the
"as-built"configuration. An ADP shallbe submittedwith shipment/trausferof each flight hardware/softwareproduct. The
ADP is maintainedthroughoutthe life of the flight hardware/soft-warein orderto retain arecord of the currentstatus.

FORMAT: The formatwill varydepending on the programthatthe hardwaresupports. For ISS, the formatis defined in
SSP30695. The formatto be used shallbe defined at PDR for the flightproducts.

D CONTENT: The informationrequiredin a specific ADP is dependenton the natureof the productsto be provided. Theneed for andthe content of the ADP shallbe determinedby the review team at PDR or shall be specified in the DO. Items
which maybe contained in the ADP aregiven below. The Space Shuttle Programaccepts the ISS reqnixementsfor ADPs.

a. SignedDD Form250/1149 or equivalentsignifying thatNASA accepts thatthe productsand supporting
informationthatis providedmeet the contractedobligation for the flightproducts. The DD250 is approvedby the
ContractingOfficer's Technical Representative.

b. HistoricalLog/note/comments(see JSCForm772 "FunctionalEquipmentHistoricalRecord")c. Walvers/deviatious
d. UnexplainedAnomalies
e. List of Shortages
f. Unplanned/DeferredWork
g. Pre-plannedAssigned Work
h. Identification- As-Designed List;As-Built List
i. OperatingTime/Cycle (if certifiedlife and operatingcycles arc limited)
j. Age-Sensitive/Time-ActionItems
k. Non-StandardCalibrationRecord

1. Discrepancy ReportsrequiringMaterialReview Board approval
m. RepairLimitations

n. Pressure Vessel Data, including pressure cycle data (if certification limited)
o. Non-Flight Hardware Temporary Installation (e.g. CAPS for shipping which arc removed before flight)
p. Materials Safety Data Sheets

q. Selected Engineering drawings (e.g., assembly level drawings)
r. Software/Firmware Version Description Document (VDD) (see EA-WI-025)
s. Special instructions to maintain safety and functionality of the GFE during storage, handling, maintenance and

disposal

t. Certification (including reference to completed documentation indicating that qualification of design anddesign

D changesand acceptancerequirementshavebeen satisfied, acceptance testprocedures (ATP)numbersandATPreportnumbers)
u. UsersGuide or Systems OperatingManualfor hardwareand software - DRD 21
v. EnergyStorageProductsLog and QualificationReferences (Pyrotechnics,batteries, springs,etc.)
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JSC DATA REQUIREM_,LIST (DRL)/DATA REQUIRE_ DESCRIPTION (DRD)
IP (Based on JSC -STD-123)

MAINTENANCE: The data package is maintainedthroughoutthelife of theproduct. As additionaluse, certification
testing, analysis, etc. is undertaken,these results areaddedto the datapackage.

0

D
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JSC DATA REQUIRE_"TS LIST (DRL)/DATA REQUI_NTS DESCRIPTION (DRD)(Based on JSC -STD-123)

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Export Control Audit Results SEPT 2004 28 NNJ04EIH99B

4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
IX] Technical

To provide insightintothe Contractor'sExport Controlprocesses [] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
NFS 1852.225-70 andClause H.4

8. PreparationInformation:Thecontractorshallpreparethe deliverableasfollows:

SCOPE: Auditsshould include a thorough examinationofaU exportcontrol processes (as outlined in the Contractor's
ExportControlPhil) associatedwith this contract,areas for improvement(if any), and correctiveactionplans for identified
areas of improvement. Affected subcontractorsare requiredto do their own self-audits and reportthe resultsof the audit to
NASA throughthe contractor.Priorto auditcompletion, inclusion on the audit process thru informalstatusesto the JSC
Export ServicesTeam orCenterExport Administratoris optionaland mightprove useful in the success of this effort.

CONTENT:

(a) Defineyour current auditprocesses
(b) Document the export control processes auditedand audit findings

O (c) Based on audit findings, the contractor/subcontractor shall include corrective action
plans for any processes identified

for improvementsand notificationof when the correction of any non-conformances has been completed.

MAINTENANCE: The documentshallbe maintained electronically.
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JSC DATA REQUIRF_""TS LIST (DRL)/DATA REQUI_NTS DESCRIPTION (DRD)(Based on JSC -STD-123)

O 1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.
version Line

Quality Plan SEPT 2004 29 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
I I Technical

The QualityPlan is used to documentthe specific detailsof the contractor's
Quality Management System (QMS) related to a specific product orprocess. [] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)

8. Preparation Information: The contractorshallpreparethe deliverable as follows:

SCOPE: A contractspecific Quality Plan shallbe preparedwhich identifiesactivitiesperformed to ensure thequality of
productsand services. The QualityPlan is to be submittedwith the Contractor'sproposal.The planwill be approvedby
the ContractingOfficer concurrentwith ConUactaward.

FORMAT: The Quality Plan formatshall match the elementsof the SAE,AS9100 - Model forQualityAssurancein
Design/Development, Production,Installation,and Servicing and Supplementscontained in the Statementof Work, QualityAssurance section.

O CONTENTS: The qualityplan shalladdresseachelement of the SAE, AS9100 - Model forQuality AssuranceinDesign/Development, Production,Installation,and Servicing in enough detail to describehowrequirementswill be
implemented for this contract.
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JSC DATA REQUIRE_'TS LIST (DRL)/DATA REQUI_NTS DESCRIPTION (DRD)
lIP (Based on JSC -STD-123)

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line

Patent Rights-Retention SEPT 2004 30 NNJ04HI-I99B

4. Use (Define need for, intended use of and/or anticipated results of data) 5. DRD Category: (check one)
U Technical

Identification of any subject inventions including information on patent
applications and related filings. [] Administiative

[] SP.&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)

NFS Clause 18-52.227-11

8. Preparation Information: The contractorshall prepare the deliverable as follows:

SCOPE: Inventionsby the Contractoras partof their performanceon this governmentcontract.

CONTENT: The contentof the deliverableshall include:

a. A listing every twelve (12) monthsof all subject inventionsrequiredto be disclosed duringthe period.
b. A final report priorto closeoutof the contractlisting all subject inventions or certifyingthatthere were none.
c. Upon request, the filing date, serialnumberand title, a copy of the patentapplication,andpatentnumberand issue

date forany subjectinventionin any countryin which the contractorhas applied forpatents.

O orpaper of NASA form 1679, Disclosure of InventionandNew Technology (Including
FORMAT: The electronic version
Software) to disclose subject Invention

FIRST SUBMISSION DATE: 12 monthsafter contractstart

Frequency Of Submission: Once ayear
Additional Submissions: Final reportatcontractcloseout.

MAINTENANCE: Updatedannuallyby the Contractorand submittedin printedform.

13. REMARKS: None

I
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JSC DATA REQUI_TS LIST (DRL)/DATA REQUII_NTS DESCRIPTION (DRD)
lw' (Based onJSC -STD-123)

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineShuiiie/Station Payload Safety Data Package
(SDP) SEPT 2004 31 NNJ04HH99B

4. Use (Define needfor, intended use of, and/er anticipated results Ofdata) 5. DRD Category: (check one)
ThisDRD dvf'mcsthe payload safetyreview process and datarequiredto assist 11 Technical
the Shuttle/ISSPayload Organizationsin documentingcompliancewith the
payloadsafety requirements [] Administrative

[] SR&QA

6. References (Optienal) 7. Interrelationships (e.g., with ether DRDs) (Optienal)NSTS/ISS 13830

8. Preparation Information: The contractorshall preparethedeliverable as follows:

SCOPE/CONTENT/MAINTENANCE:

The con_actor shall submit Safety Data Packages (Phases0-III) andother supportingdocumentationas requiredby
NSTS/ISS13830. The payload Safety Process as definedby NSTS/ISS 13830 shall be followed using the latestRevision,
which canbe foundat the following URL's

http://isc-web-pub.isc.nasa.gov/psrp/ (PublicAccess, JSC Internal Homepage access notrequired)

http://wwwsrqa.jsc.nasa.gov/pce/ (JSC InternalHomepage access required)
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JSC DATA REQUIR_TS LIST (DRL)/DATA REQUII_,NTS DESCRIPTION (DRD)(Basedon JSC -STD- 123)

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Limited Life Items List SEPT 2004 32 NNJ04HH99B

4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)

The purpose of this DRD is to provide the necessaryinformationand definitions [] Technicalto consistently and clearly identifylimited life componentsto maintain GFE in a
use ready condition. This informationpermits operations, logistics and
maintenance organizations, to plan for the l_nely removaland replacement of [] Administrative
hardware identified with limited life so as to ensure continuation of proper
operation. [] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
See "Reference Documents"underitem 8 below.

8. PreparationInformation:Thecontractorshallpreparethe deliverableas follows:

REFERENCE DOCUMENTS:

JSC 17057, GFELimited Cycle Time/Age Life Item Requirements
NSTS 22206, RequirementsforPreparationandApprovalof Failure Modes and Effects Analysis (FMEA) and Critical
Items List (CIL)

SSP 30234, InstructionsforPreparationof FailureModes and Effects Analyses and Critical ItemsList forSpace Station

SCOPE: Limitedlife includes limited shelf life, limitedoperatinglife, time-action controlsensitive (including maintenance
activities), or a combinationof these.

O CONTENT: At a minimum,the following data shall be provided:

A. Deliverable item:

1. Name;
2. PartNumber;
3. Serialnumber;
4. Contractorand GovernmentEntity (CAGE)code;
5. Life limitingparameter,material,or function(includinganalyses);
6. Restrictionsor limitationson refurbishments;
7. Mean Time BetweenFailures (MTBF) (only for itemsidentified ascriticality 1, 1R, or2 perNSTS 22206 or

SSP 30234); and
8. MTBF units (e.g. hours).

B. For deliverableitems which are, or contain,operatingtime/cycle sensitive items, these additional data shallbe provided:

1. Time/cycle itempartname;
2. Time/cycle itempartnumber;
3. Time/cycle itempartserialnumber;
4. Time/cycle itempartCAGEcode;
5. Specification requirement(allowable time/cycles);and
6. Remaining time/cycles from pointof delivery.

C. For deliverableitems which are,or contain,age-sensitive/time-actionitems, these additionaldata shall be provided:

i 1. Age-sensitive/time-action itempartnumber;2. Age-sensitive/time-action itempartserial/lotnumber;
3. Age-sensitive/time-action itempartCAGEcode;
4. Age-sensitive/time-action itempartbirthdate;
5. Age-sensitive/time-action itempartexpirationdate (action due date);
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JSC DATA REQUIRE_ LIST (DRL)/DATA REQUIRE_TS DESCRIPTION (DRD)
(Based on JSC -STD-123)

6. Type of action required(i.e., replace, service, inspect, etc.);
7. Lastoperationand/orservicing date (time-action items only); and

O 8. Next operationand/orservicing date(time-action items only).
FORMAT: Electronic tables forentry into NASA databases. Analyses (itemA.5 above) may be providedviahardcopy,
in contractor format.Formultiple GFE deliveries, analyses is notrequiredfordeliveries subsequentto the initial delivery
unless thereis a change.

MAINTENANCE: Update as required

O

ID
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JSC DATA REQUIRF_'_'TS LIST (DRL)/DATA REQUII_"_'NTS DESCRIPTION (DRD)
(Based on JSC -STD-123)

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineSpace Station €_!_'1_Failure Modes Effects and
Analysis (FMEA) and Critical Items List SEPT 2004 33 NNJ04HH99B

4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To identify failuremodes and effects, andcritical items to supportrisk I I Technical
assessment, additionaldesign action,safety analysis,hardware/softwareinterface
analyses, testplanning,mission planning,preparationof mandatoryinspection [] Administrative
points, fault detectionandisolation, maintainabilityanalysesand planning,
maintenanceplanningand logisticsplanning [] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)

8. Preparation Information: The contractorshallpreparethedeliverableas follows:

SCOPE: Identificationof failure modes andeffects, and criticalitemsto supportrisk assessment, additionaldesign action,
safety analyses,hardware/softwareinterfaceanalyses,testplanning,mission planning,preparationof mandatory inspection
points, faultdetectionandisolation, maintainabilityanalyses andplanning,maintenanceplanning,and logisticsplanning.

The flighthardwareand GroundSupportEquipmentFMEA/CILshall be docmnentedin accordancewith SSP 30234,
"InstructionsforPreparationof Failure Modes andEffects Analysis (FMEA) and CriticalItems List (CIL) for the
InternationalSpaceStation."If the GFE is definedas a criticality3 using an Initial Assessment of Criticality,JSC 28484
methodology can be used.

O FORMAT: The flighthardwareFMEA/CILworksheetsshall be preparedin accordancewith SSP 30234. Otherinformationsupportingthe FMEA/CIL(_ tables, ground-rulesand assumptions,reliabilityblock diagrams,
incomplete design areas) will be partof the RASER.

A CriticalItems List (CIL) forGround SupportEquipment(GSE) shall be submittedin hardcopy formonly, in
subcontractorformat,aspartof the RASER.

FMEA/CILworksheetsshallbe submittedelectronicallyper SSP 30234.

NEED DATEor MILESTONEREQUIRINGFMEA/CILDATA SUPPORT:

The FMEA/CILdatarequirementsapplyto all flight (includingOSE, FSE) hardware.

The dataprovidedfor the firstapplicableIDRmay be preliminarydata (data integrity equivalent to thatexpectedat a PDR).
If the initialsubmittalis preliminarydata, finaldata must be providedto support a subsequentIDR (data integrity
equivalent to thatexpectedat a CDR).

Multiple deliveries of the GFE do not requirecorrespondingdata deliveries.

Note: ThisDRD also appliesto GSErequiredto supportthe flighthardware.

I
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JSC DATA REQUIREME_ _IST (DRL)/DATA REQUIREM_" , DESCRIPTION (DRD)(Based on JSC-STD-123)

SDRL Specifications:

O SEQUENCE NUMBER:

TITLE OR DESCRIPTION OF DATA: Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL)

CONTRACT NUMBER:

STATEMENT OF WORK PARA:

AUTHORITY: (DID/SDS No.) 6

NASA OFFICE OF PRIME RESPONSIBILITY: S&MA

TRANSMITTAL BY:

NASA DOCUMENT TYPE:

ELECTRONIC SUBMITTAL REQUIRED: Yes

FREQUENCY:

AS OF DATE:

DATE OF 1ST SUBMISSION:

DATE OF SUBSEQUENT SUBMISSION / EVENT ID:

O DISTRIBUTIONAND ADDRESSES:

Remarks:

Applicable Code: Critical item worksheets (Flight Hardware and GSE Hardware) shall be Type 1. Remainderof document
shallbe Type 3.

Frequency,Date of first Submission,and Date of Subsequent Submission/EventID:Initial Submittal shall be early enough
to affect the design process.

Subsequentsubmittalsshall be thirty (30) days prior to program milestone reviews as determinedby programmilestone
review plan. Quarterlydelivery of working files provided elec_onicaUyin a delimitedfiat ASCIIdatabasefile per SSP
30234.

A Critical items list (CIL) forGroundSupportEquipment(GSE) shall be submittedin hardcopyformonly, in Product
Groupformat.

Note: FMEA/CILsupportinginformation(summary tables, groundroles andassumptions,reliabilityblock diagrams,
incomplete design areas)are reported aspart of SS-SM-005 (R&M PredictionsReport).
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JSC DATA REQUIREM_""LIST (DRL)/I)ATA REQUIRE_""'S DESCRIPTION (DRD)
(Based on JSC -STD-123) lIP

INTERNATIONAL SPACE STATION
FAILURE MODE AND EFFECTS ANALYSIS

O WORKSHEET HEADER PAGE
PREPARED BY DESIGN
PREPARED BY RELIABILITY
FMEA WORKSHEET NUMBER:

ORIGINAL DATE:

FLIGHT/GSE:

END ITEM:

SYSTEM:

SUBSYSTEM:

SEGMENT FUNCTION:

END ITEM FUNCTION:

SOFTWARE INTERFACE:

ORU NAME:

ORU NO:

CRITICALITY 1DURING MAINTENANCE:

O SUCCESS PATHS:

SUCCESS PATHS REMAINING:

PART NAME:

PART NUMBER:

DRAWING NUMBER:

LCN/REF.DES:

QTY:

ITEM FUNCTION:
WORKSHEET NUMBER:
FAILURE MODE CODE:
FAILURE MODE TEXT:

CRITICAL ITEM (Y/N):
IS FUNCTION RESTORABLE ON-ORBIT:
CHECKOUT PRELAUNCH:
CHECKOUT ON-ORBIT:
DETECTABILITY GROUND CREW:
DETECTABILITY FLIGHT CREW:
LOSS OF REDUNDANCY FROM A SINGLE CAUSE:

I CAUSE: 1:CAUSE: 2:
CAUSE: 3:
CAUSE: 4:
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JSC DATA REQUIRE_'-'S LIST (DRL)/DATA REQUIR_-NTS DESCRIPTION RD)
(Based on JSC -STD-123)

CAUSE: 5:
CAUSE: 6:

O STAGE(S) AFFECTED:
ORU/ASSEMBLY

MISSION PHASES FAILURE EFFECT
A. PRELAUNCH
B. TRANSPORTATION
C. ASSEMBLY
D. OPERATIONS
E. RETURN

SUBSYSTEM/NEXT ASSEMBLY
MISSION PHASES FAILURE EFFECT
A. PRELAUNCH
B. TRANSPORTATION
C. ASSEMBLY
D. OPERATIONS
E. RETURN

END ITEM/SEGMENT
MISSION PHASES FAILURE EFFECT
A. PRELAUNCH
B. TRANSPORTATION
C. ASSEMBLY
D. OPERATIONS
E. RETURN
CREW/ISS/ACRV/ORBITER
MISSION PHASES FAILURE EFFECT

O A.PRELAUNCHB TRANSPORTATION
C.ASSEMBLY
D.OPERATIONS
E.RETURN

SOFTWARE INTERFACE EFFECT:
TIME TO EFFECT: QTY: UNITS:
TIME TO DETECT: QTY: UNITS:
CRITICALITY: MSN PHASES:
CORRECTIVE ACTION:

FAILURE DET/VERIF:

WORKSHEET REMARKS:
HAZARD:
HAZARD DOCUMENT ORGANIZATION CODE:
HAZARD NUMBER:
HAZARD DOCUMENT
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JSC DATA REQUIRF_-'_TS LIST (DRL)/DATA REQUII_W-'_,NTS DESCRIPTION (DRD)
(Basedon JSC -STD-123)_

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineSpace Shuttle GFE Safety Analysis Report (SAR)
and Hazard Report (HR)[HR_I] SEPT 2004 34 NNJ04I-IH99B

4. Use (Define need for, intended use of, and/er anticipated results of data) 5. DRD Category: (check ene)
The SAR is used to documentthe safetyanalysisperformedon a system [--J Technical
Subsystem or operation.The HRis the outputof thehazardanalysisand is used
to provide programmanagementa summaryof risk in termsif cause, controland [] Adminis_ative
verification.

[] SR&QA
6. References (Optional) 7. Interrelationships (_g., with ether DRDs) (Optienal)
See "Reference Documents"underitem 8. below GCAR

8. Preparation Information: The contractorshallpreparethe deliverableasfollows:

Reference Documents:

a. NSTS 5300.4 (1D-2), "Safety, Reliability,Maintainabilityand QualityProvisionsfor the Space ShuttleProgram"
b. JSC 17481A, "Safety RequirementsDocument forJSCSpace ShuttleFlightEquipment"
c. NSTS 07700, Vol. V, "InformationManagement"

SCOPE: A SAR andHR's are applicableto all Government-furuishedequipment(GFE) classified flight hardware.

FORMAT: The formatof the SAR andHR's shallbe in accordancewithNSTS 22254 "Methodology forConductof Space
Shuttle ProgramHazardAnalyses"

O CONTENTS: The hardwareprovidershallprovide the SAR andHR's forprogrammanagementvisibility.

a. SAR: A safety analysisshall be performedin accordancewithNSTS 22254 and a SAR shall contain the following as a
minimum:

(1) System, subsystem, assembly, or item identifier
(2) Event andmissionphases considered.
(3) Page, date,and revisionnumber.
(4) Identification of the preparerandapprovalswith signatures.
(5) Description of the type of hazard analysisperformed.

(6) Analysis of each generic hazard listedin JSC 17481A anduniquehazardsshowing applicabilityor inapplicability,
controls, andverifications.
(7) Safety matrixrelatingequipmentsubsystemsto genetic hazards.
(8) Hazardlist providingHRnumber,title, status, andclassificationforany baselinedhazards.
(9) Summaryof open HR's with actionsrequiredforclosure.
(10) Summaryof candidateacceptedrisks with acceptancerationale.

The SAR maybe sufficedby a properlyandcompletelyfilled outhazardanalysisworksheetor GovernmentCertification
Approval Request(GCAR) in situationswherethe system,subsystem, assembly,or item is non-critical, low cost, and not
complex in design.

b. HR 's:IfHR's are requiredbased on the safetyanalysisperformed,the HR'sshall comply with the requirementsof
NSTS 07700, volume V and NSTS 22254. The HR's shall contain,by attachment,documentation of work performedto
support closure.

I
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JSC DATA REQUIRE_,._S LIST (DRL)/DATA REQUIP._NTS DESCRIPTION 0DRD)
lift" (Based on JSC -STD-123)_

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Software Quality Assurance Plan, Reports SEPT 2004 35 NNJ04EIH99B

4. Use (Define needfor, intended use of, and/or anticipated results ofdata) 5. DRD Category: (check one)
Software assurance planning is used to document the software assurance activities II Technical
to be performed duringthe life cycle phases. Reports document the status of the

activities. [] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
See "Reference Documents"in Box 8 below. CertificationData Package (CDP); Problem Reportingand Corrective

Action (PRACA)

8. Preparation Information: The contractor shall prepare the deliverable as follows:

REFERENCE DOCUMENTS:

a) NASA-STD-2201-93, Software Assurance Standard
b) NPD 2820.1, NASA Software Policies
e) NASA-STD-2100-91, NASA Software Document Standard

d) SAE, AS9100 - Model for Quality Assurance in Design/Development, Production, Installation, and Servicing
e) Other approved vendur/contraetor, international, U.S., or Military Standards
f) Projectplanning documents per the SOW (Statement of Work)
g) JSC 27291, GFE Software Design, Development, Test and Evaluation Work Instruction

SCOPE: Software Assurance includesQuality Assurance, QualityEngineering,Verification and Validation,
NonconformanceReportingand Corrective Action, Safety Assurance, Software Reliability and Security Assurance.
Software Assuranceactivitiesare conductedduringthe software development life cycle. The phases of the software
developmentlife cycle are:

a) Concept andInitiationPhase
b) RequirementsPhase
c) Design Phase
d) ImplementationPhase
e) Integrationand Test Phase
f) Acceptanceand DeliveryPhase
g) Operations/MaintenancePhase

DEFINITIONS: Software QualityAssurance appliesto all software developed forNASA, including:

a) deliverablesoftware,
b) software includedaspartof deliverablehardware (includingfirmware),
c) non-deliverablesoftware (Commercially available or user-developed)used fordevelopment, fabrication,

manufacturingprocess control, testing, or acceptance of deliverable softwareor hardware(testandacceptance
software;softwaredesign, test, and analysis tools; compilers,etc.)

d) Commerciallyavailable(COTS),reused, or government-furnishedsoftware (GFS)

CONTENT: Contractorshallprovidea Software AssurancePlan in accordancewith M400 as contained in
NASA-STD-2100-91.The Software Assurance Plan shall identify the software assurance approvalauthorityresponsiblefor
the establishmentand compositionof all software baselines and any changes to thebaseline. (PerNASA-STD-2201-93
section 3.2.6.)

Contractorshallprovide software assurance activity reportsin accordancewith R008 in accordancewith NASA-STD-
2100-91.

MAINTENANCE: Review annuallyat a minimum.
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JSC DATA REQUIP_NTS LIST (DRL)/DATA REQUI_-_NTS DESCRIPTION (DRD)(Basedon JSC -STD- 123J

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Lin_Space Station Hazard Reports (HR's)/System
Descriptions [HR_2] SEPT 2004 36 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
Station GFE HR's andSystem Descriptionsareused by the PrimeContractorto U Technical
prepare an integratedStage Hazard Analysis which will entailthe analysisof the
interfaces between EndItemson-orbit foreach mission in supportof the Safety [] Administrative
Review Panel and GroundSafety Review Panel (GSRP).

[] SR&QA

6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
GCAR

8. PreparationInformation:Thecontractorshallpreparethe deliverableasfollows:

SCOPE/CONTENT/MAINTENANCE: Thisrequirementshall consistof system descriptionswith Hazard Reports and
their supportingdata.The hazard reportsandsystemdescriptionwill covereach GFEend item forall phases.

The System Description shall describe the GFE (FLT,OSE,FSE, & GSE) end-itemsandtheir systems and associated
ground systems andsupport equipment.The systemdescriptionshall also includeon-orbitassembly,on-orbit operations
and start-upsequences. Top-level schematics/functionalblock diagramsthatdepictsafetyfeaturesshall be provided.

The flight hazardreportsshall addressinterfaceswith elementlevel end items other GFE,and CFE. For each subsequent
revisit to the station,each GFE providerwill assess on-orbitconfigurationschanges to their EndItemwhich may affect the
safety of the stationand submit as applicable.A contract letter statingno impactis acceptable. The GFE and Ground

D Operations hazard report will cover the SupportEquipment(GSE/TSE) with hardware
interfacing flight at KSC as well as

the operations to process the flighthardware throughKSC for integrationinto the Orbiter.

CONTENT: Flight Hazard Reportsand systemdescriptionsshall be submittedon eachGFE end-item andshall address
hazards from launchthroughreturn/decommissioning.The Hazard Reportsdocumentthe resultsof the safety analysis
which is performedto identify hazardsand their causes, identify specific safety requirementsand non-conformances,
specify control methods in the design, and identifyverification activities.

Ground HazardReports and System descriptions shall address all hazards associatedwith launchprocessing and includes
the Ground Safety Checklist (JF970).

These submittals shall include the additional formsin AppendixC as appropriate.

Hazard Reports shallbe submittedwith a level of maturitycommensuratewith the hardware, software, and operations that
arebeing reviewed.

Each review will address productswith differentlevels of maturity.The following table shall apply:

Product Maturity Review Phase ReportContent

PDR I Hazards identified
CDR II Controls documented
Launch- 1year HI Verificationcomplete*

* All verifications thatare not complete atthe PhaseHI level review shallbe documentedin averificationmatrix to be
identified in block 5 "statusof open work" of thehazardreport.

The final submittalof hazardreports and systemdescriptionsshall be groupedby mission. This grouping is necessary to
support FRR.
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Hazard reportsand their supportingdocumentationfor contractorfurnishedequipmentshall be delivered 90 dayspriorto
the phase safetyreview for which it is firstmanifested.

O FORMAT: Formats for theHazardReports are contained in appendicesto this DRD. S&MA-4 shall be submitted in hard
copy and inMicrosoft Word.

Appendix A: Flight Hazard Analysis Report and System Description content (See JF1366 and JF1477)

Appendix B: Ground Hazard Analysis Report and System Description content (See JF970)

Appendix C: AdditionalForms

Appendix D: Hazard Report Format

O
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Appendix A

O Flight HazardAnalysis ReportandSystem DescriptionFormatandContent
1.0 Scope

Identifythe hardwarethatwas analyzedand the maturity(Phase 1, 2, 3) of the analysis.

2.0 System Description

Describe the majorend-items and their systems andassociatedgroundsystemsand supportequipment.The system
descriptionshall also include on-orbitassembly, on-orbitoperationsand start-upsequences.Top level schematics /
functionalblock diagrams that depict safety features shall be provided.

3.0 SupportingData

This section contains data thatis importantto the analysisand does not fit in other sections. The contractormaydetermine
how this section is arranged.

4.0 HazardReportsand SubstantiatingData

This section shall include all hazardreportsapplicablefor the mission, supportingdata, andadditionalformsas defined in
Appendix C.

5.0 GroundSafety Checklist - AttachformJF970.

Appendix B

O Ground Hazard Analysis Report andSystem DescriptionReport

GROUND HAZARD ANALYSIS REPORTAND SYSTEMDESCRIPTIONS

FOR

PG-X

Prepared By:

Name of Tier I Subcontractor

ApprovedBy:

Tier I Safety Manager TierI Subcontractor
Vehicle tkIT Manager

Date: Date:

Tier Program Manager
Date:
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O GroundHazardAnalysis Reportand System DescriptionFormatand Coment
1.0 Scope. Identify the hardware that was analyzed and the maturity of the analysis.

2.0 GSE Design and Ground Operations. This section will be completed for each supported launch. This section includes:

1) Cargo element/launch package description and brief mission scenario.

2) Descriptions of GSE, cargo element/launchpackage subsystems that are safety critical during ground processing, and
their ground operations. Schematics and block diagrams with safety features, inhibits, etc., identified should be included.

3) Ground operations scenarios or a brief description of the in-line and off-line sequencing of ground processing tasks,
including
transport, receipt, assembly, test/checkout and ultimate usage.

3.0 Supporting Data. This section containsdata that is important to the analysis and does not fit in other sectiom. Tier 1
contractor
may determine how this section is arranged.

4.0 Hazard Reports and SubstantiatingData. This section shall include all hazard reports applicable for the mission.

Appendix C

D Additional Forms

Appendix D

Hazard Report Form

Format and Content

D-1. HazardReports shall be deliveredin MicrosoftWord format.

D-2. The following formatand structureshall apply.

TEAM NAME

International Space Station

Hazard Report Number

1. HAZAtLD TITLE:
a. Review Level:
b. Review Date:

c. Scope:

2. HAZARD CONDITION DESCRIPTION:

I
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3. CAUSE SUMMARY

O 2A 3A 4A 5A 6ACause 1
Control 1
Control 2

Cause 2
Control 1

Cause n
Control 1
Control2

1. Title:
SEVERITY: LIKELIHOOD:

2. Title:
SEVERITY: LIKELIHOOD:

n. Title
SEVERITY: LIKELIHOOD:

4 PROGRAM STAGE(S):

5 INTERFACES:

6 STATUS OF OPEN WORK: (Phase HI Only)

7 REMARKS:

8 SUBMITTAL CONCURRENCE:

Tier 1 Subcontractor Safety Manager Date

Tier 1 Integrated Product Team Manager/Subsystem Manager Date

Tier 1 Program Manager Date

9 APPROVAL:

S&MA Lead!NASA S&MA Lead/Contractor
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HazardReport Number

O CAUSE

1 HAZARD CAUSE DESCRIPTION:
SEVERITY LIKELIHOOD:

2 CONTROL(S):

Control 1

Control 2

Control 3

3 METHOD FOR VERIFICATION OF CONTROL(S):
Verification of Control 1

Verification of Control 2

Verification of Control n

4 SAFETY REQUIREMENT (S):

Document: Paragraph:
Title

Document: Paragraph:

O Title
5 MISSION PHASE (S):

Launch Processing
Launch

Rendezvous/Docking
Deployment
OrbitalAssembly & Checkout
On-Orbit Operation
On-Orbit Maintenance

Return/Decommissioning

6 PROGRAM STAGE(S):

7 DETECTION AND WARNING METHOD(S):

8 CAUSE REMARKS:

9 CIL REFERENCE:

l0 POINT OFCONTACT:

Name: Telephone:
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O azard Report Number
CAUSE

1HAZARD CAUSEDESCRIPTION:

SEVERITY LIKELIHOOD:

2 CONTROL(S):

Control 1

Control 2

Control 3

3 METHOD FOR VERIFICATION OF CONTROL(S):

Verification of Control 1

Verification of Control 2

Verificationof Controln

4. SAFETYREQUIREMENT(S):

O Document: Paragraph:Title:

Document: Paragraph:
Title:

5. MISSIONPHASE(S):

LaunchProcessing
Launch
Rendezvous/Docking
Deployment
OrbitalAssembly& Checkout
On-OrbitOperation
On-OrbitMaintenance
Return/Decommissioning

6. PROGRAMSTAGE(S):

7. DETECTIONAND WARNING METHOD(S):
8. CAUSEREMARKS:

9. CILREFERENCE:

10. POINT OF CONTACT:

Name: Telephone:
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SDRL Specifications:

O SEQUENCE NUMBER

TITLEOR DESCRIPTION OFDATA: HazardAnalysisReportand SystemDescription

CONTRACT NUMBER:

STATEMENTOF WORKPAR.A:

AUTHORITY: (DID / SDS No.) SMA-4

NASA OFFICE OF PRIME RESPONSIBILITY: S&MA

TRANSMITTAL BY: (DD Form250 / 1149 / Letter)

NASA DOCUMENT TYPE: (Type I / 2 / 3 ) Type 3

ELECTRONIC SUBMITTAL REQUIRED: Y

FREQUENCY:

AS OF DATE:

DATE OF IST SUBMISSION:

DATE OF SUBSEQUENT SUBMISSION / EVENTID:

O DISTRIBUTION AND ADDRESSES:

• Submittalof S&MA-4 is forty-five(45) days priorto each IDR *.
• Hazardreportsshall be deliveredin MicrosoftWord**•
• Hazardreportsand theirsupportingverificationdocumentationforeach intersitedeliverableitemshall

be delivered ninety (90) days priorto the safetyreview forwhichit is firstmanifested *.

* Note: Safety reviews will be accomplishedduring,and in conjunctionwith the IDRs.

**Note: Supportingdatato each hazardreportmaybe submittedby hardcopy.

O
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineReliability and Maintainability (R&M) Plan SEPT 2004 37 NNJ04HH99B

4. Use (Define need for, intended use of, and/or antic_ated results of data) 5. DRD Category: (check one)
Used to assure properimplementation of R&M quantitative requirements.Used II Technical
by program management to verifypredictions, allocations, etc., are consistent

with program requirements. [] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
NSTS 5300.4 (1D-2)

8. Preparation Information: The contractorshallprepare the deliverable as follows:

SCOPE: Formulatean R&M Plan to serve as a master planning,program definition, and control documentto govern the R&M
quantitative-relatedactivitiesrequiredfor the project.

FORMAT: Each quantitativerequirementshallbe addressed in narrativeform and in sufficient detail to describethe
philosophyand approachfor implementation.Existingpolicies and procedurescan be used if in total compliancewith the
requirementsstated below.

CONTENTS: The plan shall identifyand define the following as a minimum:

a) The workto be accomplished foreach applicable task.

O b) The time phasing and staffloading involved.c) The organizationalelement assignedresponsibilityandauthority for implementingthe requiredtask.
d) Lines of commtmicationbetween the organizationalelement responsiblefor implementing the taskand other

interfacingorganizationalelements.
e) AppropriateNASA-contractorprogram milestone review points.
f) Methodof control over subcontractorand vendor-relatedtasks.
g) The purposeand expectedresults of each task. Plannedmethods for monitoring, assessing,reporting,and taking

appropriateactionregardingstatus, accomplishments,and problems.
h) Specific techniquesforallocatingquantitativerequirementsto lower level functionalelements of the system,

subsystem,assembly, or components.
i) Specifictechniquesformaking R&Mpredictions.
j) The methodof datacollection andanalysis,and plan fur ensuring an effective correctiveactionsystem_
k) Databaserequirements.
1) Contentsand submittalschedules of the prediction, allocation, assessment, and verification reports.
m) Meansby which demonstrationand verificationwill be accomplished.

I
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Government Certification Approval Request SEPT 2004 38 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To establish the joint JSC andhardware provider agreeduponrequirementsto be II Technical
used for acceptance and certification of flight hardware.

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)

8. PreparationInformation: Thecontractorshallpreparethedeliverableasfollows:

SCOPE: The GCAR is a form that documents the certification informationfor an item.

FORMAT: The GCAR form JF 1296 with instructions at http://wwwsrqa.jsc.nasa.gov/gears/instructions.htm.

CONTENTS: See the instructions at the above website for details.
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.
version Line

Risk Assessment Executive Summary Report SEPT 2004 39 NNJ04HH99B(RAESR)
4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To provide managementwitha single reportsummarizingS&MA risks. II Technical

[] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)
See "Reference Documents"underitem8 below. GCAR; HR; CARD; FMEA;CIL

8. PreparationInformation:Thecontractorshallpreparethe deliverableasfollows:

Reference Documents:

a. NSTS 5300.4 (1D-2), "Safety,Reliability, MaintainabilityandQualityProvisions for the Space Shuttle Program"
b. NSTS 07700, Vol. V, "InformationManagement"
c. NSTS 22254, "Methodologyfor Conductof SpaceShuttleProgramHazardAnalyses"
d. JSC 17481A, "SafetyRequirementsDocument for JSCSpace ShuttleFlight Equipment"
e. NSTS 22206, "InstructionsforPreparationof FailureModes andEffects Analysis and Critical Items List"
f. SSP 30309, Revision E, "SafetyAnalysis RequirementsDocument"
g. SSP 50021, "Space StationSafety Requirements"
h. SSP 30599, Revision A, "SafetyReview Process"

O i. SSP 30234, Rev. E.; "Instructions forPreparationof Failure Modes Effects & Analysis & Critical Items List forISS"

SCOPE: The RAESR documentsthe resultsof the risk assessment performed for flight hardware/software and operations
and provides managementvisibility of the total risk picture. The RAESR consists of four major sections: the system
description; the results of the Safety Analysis including operational safety; the Failure Modes and Effects Analysis
(FMEA), and the Risk Reports which includes the combination of Hazard Report and Critical Items List (CIL) data.

FORMAT and CONTENTS: 3.0 Failure Modes and Effects Analysis
Outline 3.1 Ground Rules
i. Cover Page 3.2 Failure Modes and Effects Analysis Worksheets
ii. Signature Page
iii. Table of contents 4.0 Risk Summary

1.0 Introduction Appendix A
1.1 Purpose/Scope Risk Reports (I-IR/CILcombination)
1.2 Background
1.3 System Description Appendix B
1.4 Documentation GovernmentCertificationApproval Request (SMACAR)
1.4.1 Safety RequirementsDocuments
1.4.2 ReferenceDocuments Appendix C

Definitions

2.0 Safety Analysis
2.1 Assumptions
2.2 System Safety Analysis
2.3 OperationalSafetyAnalysis
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O 1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.version Line

Problem Reporting and Corrective Action
(PRACA) for Johnson Space Center (JSC) SEPT 2004 40 NNJ04HH99B
Government Furnished Equipment (GFE)
4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To reportproblemsand to document theirsubsequentresolution andapproval. L..] Technical

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
JSC 28035, NSTS 22206, SSP 30234 Nonconformance Record DRD

8. Preparation Information: The con_actor shall preparethe deliverableas follows:

SCOPE: Nonconformances requiringJSC GFE PRACA reporting are definedin JSC 28035. PRACA reportingis limited
to flight equipment,equipmentthatis representativeof flightequipment(flight-like)andcriticalgroundsupportequipment.

CONTENTS: A. The following data is mandatory for the initial reportingof aproblem. The initial report shall be
transmittedto the JSC PRACA Centerwithin 2 business days aRerisolation to a configurationitem but no later than 10
business days after occurrence/detection.

1. PRACA Number [a unique trackingnumber assigned to the PRACAreport]

O 2. Nonconformance Number [a unique local nonconformancenumber]3. Detect Date [The date(mm/dd/yyyy) nonconformanceoccurredor was detected]
4. Location[The location where the nonconformingitemwas at,at the time of occurrence/detectien]
5. Program[The affected NASA program (SSP, ISS, orboth)]
6. Project Office [The responsible NASA Project Office (EVA, FCE, Life Sciences,Orbiter,RMS, Other )]
7. Contact [The technicalpoint of contact, organization, andphone number]
8. Report Date [Date the PRACA report was initiated]
9. Detected During [The specific testor operationperformedwhen the nonconformanceoccurred)]
10. Title [A brief, but descriptive, title for the problem]
11. Description [A narrativedescriptionof the problem includingthe observedevent(s) as well as the expectedevent(s).]
12. Identification of the ConfigurationItemby:

a. Partname
b.Partnumber
c.Serialnumber,lotnumber,orversion
d.Manufacturer'sname

e.Manufacturer'sContractorandGovernmentEntity(CAGE)code

B.Thefollowingdatashallbeprovidedwhenitbecomesknown(withtheexceptionsnoted).Thisdatashallbeprovidedas
updatestotheinitialPRACA report.Thisdataismandatoryfortheclosureofthereport.

13.Theenditem(ifnottheconfigurationitem),specificsubassemblies,andthenonconformingarticleshallbeidentified

a. Partname
b. Part number
c. Serial number, lot number, or version
d. Manufacturer'sname

I Manufacturer'sCAGE code
e.
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14. FMEA No. [FailureMode andEffects Analysesnumber.Note: if the hardwareis used by the Space Stationand the

Space ShuttlePrograms,provide bothFMEAnumbers.]
15. FMEA Criticality[criticalityperNSTS 22206 or SSP 30234. This data is requiredwithin 10 calendardays of opening
the problem report.

Note: if the hardwareis used by the Space Stationand the Space ShuttlePrograms,provide both FMEA criticalities.]

16. FMEA/CILImpact[yes or no, is theFMEA/CILretentionrationale impactedby the occurrenceof this problem.'?]

17. Out-of-FamilyProblem[yes or no,based on the definitions of In-Family andOut-of-Family in JSC 28035.]

18. FractureCritical[yes or no, is thematerialinvolved fracturecritical?]

19. ECD [EstimatedCompletionDate for submittinga final closure of theproblerrLThis data is requiredwithin30 calendar
days of openingthe problemreport.]

20. Process Escape[yes or no, perthe definitionof process escape in JSC 28035]

C. The following data shallbe providedto close thereport:

21. Final report [A final reportdocumentingthe specific informationrequiredfor closure per JSC28035, i.e. finalclosure
with correctiveaction(this is preferred)or finalclosure withoutcorrective action(explanation)]

22. Approvalsignatures

23. Date Approved

D. The contractorshall maintain a status liston all open problemsincludingestimatedcompletion date. This status shall besubmitted to theTechnicalManagerRepresentativeand the JSCPRACA Centeron a monthly basis duringthe contract.

FORMAT: The contractor'sformatis acceptable;however, data shall be easily identifiable to the data labels specified in
Contents.

JSC Form2174 is apreferreddocumentfor initiatingproblemreports.

Reportsshallbe sent to: JohnsonSpaceCenter
2101 NASA Parkway
JSCPRACACenter
Mail CodeNT-52
Houston,TX 77058

Ernail (preferred):Primary gfepraca@jsc.nasa.gov
cc terry.l.miller1@jse.nasa.gov

Voice: Primary281-244-1941
Secondary281-244-1935

Facsimile: Primary281-244-2854

Hours of operation:8:00 a.n'L- 4:30 p.m_Central,MondaythroughFriday

MAINTENANCE: Updateas required.

@

J-1-75



JSC DATA REQUIP_TS LIST (DRL)/DATA REQUII_d'_TS DESCRIPTION (DRD)(Based on JSC -STD- 123)_

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineNonconformance Record SEPT 2004 41 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To provide that all nonconformance are documented in consistent manner and to L] Technical
assure that all the necessary data is included and available.

[] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (_g., with other DRDs) (Optional)

ProblemReportingand Corrective Action (PRACA) forJohnson
Space Center(JSC) Government Furnished Equipment (GFE)

8. Preparation Information: The contractorshallprepare the deliverableas follows:

SCOPE: This DRD establishes the minimum data elements necessary to providerecordsof the closed loop system for the
control of nonconformingproducts.Nonconformancereporting shall commencewith the manufacturingof thecertification
or productionhardwareand continue throughall phases of the project. The reportingshall includeall problemsassociated
with the GSE for the hardware.Nonconformancereporting formaterials to be used in Class I or IIhardwareshall
commence with the initial receipt of materials.
A nonconformance is defined as whenan item fails to meet a specified requirement.

CONTENTS: The record shaft contain the following data elements:

1. A unique and traceablenumber;

O 2. Identification of the nonconforming articleor material:a. Nomenclature
b. Partidentification number
c. Serial no./Lot no./Version
d. Manufacturer'sname or theManufacturer's Contractorand Government Entity (CAGE) code (preferable)

3. The date the nonconformance was discovered;

4. The name of the initiator of the nonconformance record;

5. A description of the nonconformance including a description of the required characteristics orspecification;

6. The type of activity being conducted (e.g., fabrication, assembly, qualification test, system test, pre-deliveryor pre-
installation test, etc.,). Reference must be made to applicable procedurenumbers;

7. When appropriate,identification of the next higher assembly:
a. Nomenclature
b. Part identificationnumber
c. Manufacturer'sname or the Manufacturer'sCAGE code (preferable)

8. Disposition of the nonconforming article or material;

9. The signatures of the personnel authorizedto provide disposition;

10. Verification that the prescribed disposition was acceptablycompleted; and

11. When applicable, a cross-referenceto an associated PRACA report.

FORMAT: The contractor's formatis acceptable.

MAINTENANCE: Update as required.These records shall be availableupon request.
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineGIDEP and NASA Advisory Problem Data
Sharing and Utilization Program Documentation SEPT 2004 42 NNJ04HtI99B
and Reporting
4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
See Below. U Technical

[] Administrative

[] SP.&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
SO300-BT-PRO-010 GIDEPOperationsManual See Below
SO300-BU-GYD-010 GIDEP RequirementsGuide
NPG 8735.1 NASA Procedure andGuidelines

8. Preparation Information: The contractorshallpreparethe deliverableas follows:

US....EE:ThisDRD provides the minimuminformationto be incorporatedin the conmactorandsubtler contractor
implementationproceduresandcontractualdata-reportingrequirementsto comply with the programrequirementto
participate in the GIDEP andNASA AdvisoryProblemData Sharingand UtilizationPrograrrLThe types of data include:

a. Contractorand subtler implementationprocedures.
b. Preparationandsubmittalof GIDEPdocuments.
c. Preparationand submittalof NASA Advisories.
d. Task management,control,andtrackingstatus.

O e. Milestone/mission support(assessment/impactstatusreports).
f. Cost data on specialproblems(involving criminalinvestigations).

Applicable Documents.

a. SO300-BT-PRO-010, GIDEPOperationsManualandPolicy.
b. SO300-BU-GYD-010, GIDEPRequirementsGuide.
e. NPG 8735.1, NASA ProcedureandGuidelines,"Procedurefor ExchangingParts,Materials,andSafety ProblemData
Utilizing the Government-IndustryData ExchangeProgramandNASA Advisories."

Interrelationsips:Non-ConformingPartsandMaterialsReports- Incidentsinvolving non-conforming products
or materialsare to be reported throughthe GIDEPReportingSystem to comply with GovernmentPolicy as defined
by Office of FederalProcurementPolicy, PolicyLetterNo. 91-3 (AppendixD of GIDEP OperationManual, SO300-
BT-PRO-010).

DISTRIBUTION: Distributionwill comply with the DRLor ContractingOfficer letter (must include the JSC
GIDEP/NASA Advisory Coordinatoras aminimum).

INITIAL SUBMYITAL.

a. ContractorandsubtierImplementationprocedures(60 days after contractaward).
b. Release of GIDEPdocuments (in compliancewith GIDEPOperationsManual and Policy).
c. Release of NASA Advisories (in accordancewith NASA policy).
d. Problemdata assessments(30 days afterreceiptof the problemdata).
e. Milestone/mission support(as requiredto supportthe milestone or mission events).
f. Cost data (as requiredfor specialproblemsinvolvingcriminal investigations).

O SUBMITTALFREQUENCY.As required.
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REMARKS. Special controls shallbe implemented to comply with the confidentialityof the problemreportsinvolving

criminal investigations. The implementationproceduresmust addressthis special need for the control of informationwiththe restricteddistributionas well as the need to track andreportthe cost of the probleminvestigationandresolution.

SCOPE:

Genericproblems reportedby GIDEP orNASA Advisory distributionnetworks shall be assessed to determineif there is a
real orpotential impact on the program or programassets. Generic problemsexperienced by the programorby program
assets shall be reportedin the GIDEP orNASA Advisory network, as appropriate.Management documentation shall be
adequate to ensure that (1) the subject problem data arereceived, properlydistributed, and thoroughly assessed forpotential
impact; (2) identified impact issues are resolved or correctedwith NASA program management concurrence;(3) cost data
for special problem issues are accumulated and reported;and (4) all this information is capturedand retainedin adatabase

CONTENT:

a. The contractorand subtierImplementationproceduresshall providedetails that will ensure that the contractor
understands and will implement these procedures, which cover the scope; task importance; management respemibilities;
technical expertise to identify and resolve any impacts; "special problem" information sensitivity; and documentation
necessary to comply with GIDEP and NASA policies.

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

c. NASA Advisories are to comply with contents as required to complete the JSCNASA Advisory Form,/SC Form 1159
(JF1159), and to accuratelyreport the problem and conditions.

d. Implementation documentation shall include an index of problem reportsreceived and assessed for impact;
hardware/systems/subcontractors subject to the assessments; status of the impact assessments by problemreportby

hardware/system/subcontractor;and correctiveactions forproblems with identified impacts, including(1) NASA
program

managementinvolvement and concurrence,(2) requiredsupportingdocumentationforall problemsexperiencedon the
program/projectthatmeet the criteriafor release ofa GIDEPreport or NASA Advisory and the releasedGIDEPreportsand
NASA Advisories, and (3) any other data requiredto comply with the applicableGIDEP andNASA documents.

e. Details of the requiredmilestone/mission supporteffortsand reportswith the associated roles and responsibilitiesshall be
provided.

f. Financialdata tojustify andsubstantiateany reported "cost impacts"are to be included.

Format.Electronic submittal is the preferredmedium forproviding access to or submittalof informationanddataunder this
DRD. Formatguidelines are as follows:

a. The contractor'sformatis acceptable for their internalimplementationprocedures.

b. GIDEP documentsare to be preparedon the appropriateGIDEP form foundin the GIDEP OperationsManual.

c. NASA Advisories areto be preparedon the JSCNASA Advisory Form,JF1159.

d. The contractor'sformatis acceptableforprovidingthe "TaskManagement,Control,and Tracking Status,"as long as it
includes all the necessaryinformation.An electronic database with accesspermission to appropriateNASA personnelis
preferred.

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

f. Cost data are to be provided as required by the financial management reportingsystem and as necessaryto substantiate
the data being submittedin supportof criminal investigations.I
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MAINTENANCE: Data shallbe maintainedasrequiredto:

O a. Document the currentimplementationproceduresandGIDEP andNASA Advisorypolicies.

b. Ensure thatthe releasedGIDEP informationis complete, factual,accurate,andup to date.

c. Ensure thatthe released NASA Advisoryinformationis complete, factual,accurate,and up to date.

d. Tracking statusprovided periodicallyto demonstratecomplete accomplishmentof the task.

e. Stay currentand accurateor asrequestedto supportmanagementactivities.

f. Substantiatesubmittedcosts or to includeadditionalcosts as they are identified.

O

I
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineElectrical, Electronic, and Electromechanicai
(EEE) Parts Control Plan SEPT 2004 43 NNJ04HH99B
4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one) _..
To define anddocumentthe contractor'srequirements,system and [-J Technical
implementationplan forcontrollingthe selections, acquisitions, traceability,
testing, handling,packaging, storage and application of Electrical, Electronic and [] Administrative
Electromechanical(EEE) Partsfor flightand critical groundsupportequipment.

[] SR&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
NPD 8730.2, NPG 7120.5 (Para.4.5),NSTS Non-ConformingPartsandMaterialsReports
5300.4(1D-2) andSSP 30312

8. Preparation Information: The contractorshallpreparethe deliverableas follows:

SCOPE/CONTENTS/MAINTENANCE: The contractorshall implement NASA's policy for controllingrisk and enhance
reliabilityby controlling the EEE Partsused in flight and criticalground support equipment. To carryout this policy, the
contractorshall accomplish the following:

a. Selectparts and packaging technology based on their intended use considering, but not limited to, performance,
environmental, criticality, and lifetime requirements. To the greatestextent possible, part selection shall be made from
previously qualified partsthat are identified in the WEB-Based NASA PartsSelection List (NPSL) without compromising
the design.

b. Enhance equipment and system reliabilityby utilizing documented deratingcriteriaof the partsparametersin the design

D applications.

c. Utilize the resultsof surveys/auditsas a means to determinecapabilityandqualificationof suppliers/sources.Whenusing
thirdpartysurvey result,the surveyprocess used by third-partyauditors/surveyors(includingthose performedby other
Governmentagencies or commercial third-partyauditors)andthe surveyresultsmustbe reviewed priorto their use to
determinethatthe process andresults meets minimumNASA requirements.The contractor shall documentin a Parts
Control Plan the featuresdiscussedbelow as a minimum.The plan shall demonstratethatthe contractorhas the technical
expertise,documentationsystem and defined managementroles andresponsibilities thatwill assure adequate
implementationof the Plan.

1. PartsSelection: The PartsControlPlan shall describe a concurrentengineeringprocess, integratedwith hardwaredesign,
in which partsareselected for use in hardwareon the basis of suitabilityfor the intendedapplication.The planshall
identifypartsthatareconsidered standardandhow other (nonstandard)partswill be evaluated and controlled.As a cost-
controlinitiativeandwithoutoverly limiting the designer'sability to select emergingtechnologies, the plan will address
how thesystem will limit the number of differentparttypes and the numberof nonstandardpartsused in hardwaredesign.

2. Controllingspecifications:Partsshall be controlled by specifications which delineateas a minimum:

a. Completeidentificationof the part.
b. Physical,environmental,andperformancespecifications.
c. Reliabilityrequirements,including inspections andtests for qualification,acceptance,and lot sampling.
d. Specialhandling,packaging, and storagerequirements.
e. Documentation,dataretention,and submittalrequirements.

I
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1o' (Based on JSC -STD-123)

3. Part Qualification:

O a. Parts shall be qualified to the requirements of the controlling specification. Part qualification must demonstrate that the
part meetsits ratings, that it is suitable for the application, and that the manufacturer is using materials, processes, design,
and quality controls that will produce a consistent, reliable, high quality device.

b. Where adequate qualification data are not available, the plan shall describe the process of qualification testing to
demonstrate that thepart meets its ratings and that it is suitable for the application.

e. Parts shah be requalified in the event of manufacturer process changes, or when a new lot of qualified parts is procured
and it cannot be documented that the parts manufacturer has not changed the materials, processes, equipment, or facility
used to manufacture the part.

d. The plan shall address how the contractor will document and maintain the documentation to support the "qualified status"
of parts and the respective suppliers.

4. Design Configuration Acceptability and Control: The plan must address how the selected parts for a design are reviewed
for suitability for the application and environment,how the parts quality and reliability will meet the operational
performance requirements, and if the parts are being used within the specific device ratings (including the NASA derating
policy). The selection process, technical acceptability of devices, and application documentation and review results shah be
available to NASA to support hardware design reviews, certification, acceptance reviews, problem resolutions, and ground
and flight operations. Key elements are as-designed-parts lists, application stress analyses (including radiationeffects), and
nonstandard parts acceptability assessments.

5. Parts Procurement: The plan must address how the contractor will select, qualify, control, and monitor parts
manufacturers. The procurement must address the contractor's source inspections, receiving inspection (including
destructive physical analysis), and stocking and handling procedures prior to and during assembly. These procedures must
address how the contractor will avoid the procurement and any subsequent installation of parts or "lots" of parts subject to

O conditions identified in GIDEP and NASA ALERT's. This section of the plan must ensure that the selection and use of theparts will not have an "obsolescence" issue.

6. Radiation Effects: The Parts Control Plan must include the following requirements:

a. It must be shown by analysis or test that Single Event Upset (SEU) or total dose radiation effects will not cause
Electrical, Electronic, or Eleetromechanical (EEE) parts to fail or malfunction in such a manner as to cause a safety hazard
or loss of a mission, b. EEE parts that are used to control a hazard, or as part of a subsystem that controls a hazard must be
immune to the SEU and total dose radiation environment to which they will be exposed. This requirement can be waived in
the event that a radiation hard, or purely mechanical (for example, a fuse, eirenit breaker, mechanical thermostat, or
pressure relief valve) device is used as a backup hazard control.

7. Commercial Off-The-Shelf (COTS) hardware: The plan shall address the use of COTS hardware for which insufficient
parts information is available. In these cases, parts used in COTS hardware may be qualified by environmental and
accelerated life testing of a complete COTS assembly.

8. Documentation: The plan must define the contractor'selectronic(preferred)or paper documentation system, data
supporting milestone and design reviews, and NASA'saccess to the parts electronic data base and files.

APPICABLE DOCUMENTS:

NPD 8730.2 NASA PARTS POLICY
NSTS 5300.4(I D- 1) (For Space Shuttle Program equipment)
SSP 30312 (For Space Station Program equipment)
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DISTRIBUTION:

O The contractors Parts Control Plan will be provided to the SR&QA EEE Parts Assurance Activity as a minimum.

INITIAL SUBMITTAL:

The plan shall be submitted 60 days afteraward of firstDO thatrequires electronics and prior to parts selections, procurements
and utilization.

SUBMITTAL FREQUENCY:

As required by Maintenance and to obtain approval prior to changes.

FORMAT:

Electronic format submittal is preferred. The plan is to be an official controlled document.

MAINTENANCE: As required to remain current.

O

O
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineCertification Data Package SEPT 2004 44 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To provide objective evidence to NASA thatthe delivereditemmeets D<] Technical
requirements. The certificationdatapackage, whenapproved,is the NASA
certification. [] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-023 "ProjectManagementof GFE Flight See DRDs identifiedin item8 below
Projects", EA-WI-025 "

8. Preparation Information: The contractorshall preparethe deliverableasfollows:

SCOPE: The CertificationData Package contains all data needed to determinethat the item meets design and safety
requirements.

CONTENTS:
a. Hardand soft-copy GCAR (JSC form 1296) (See http://wwwsrqa.jsc.nasa.gov/gcars/foradditional informationand
instructions)

b. Verificationand Validation plan with VerificationMatrix

c. Completed CARD (DRD 45) with completedverificationMatrix(ForEVAprojects only)

O d. Verification andValidation Report (includes the verificationmatrixmappedto verification data) DRD 48

1) Qualification Report DRD 25
2) Engineering Analysis Reports: Stress, thermal,EEE PartsStress/De-rating,structural,off-gassing, flammability,

toxicological, othersspecific to the product.
3) Qualification Test Reports
4) Manufacturer'sDataused fora verificationof hazardcontrol
5) MaterialsCertification
6) FractureControlReport andMaterialsUsage Agreement
7) CertificationComplianceMatrix,8080.1 Compliancematrix,and50021 Compliance matrix
8) Acceptance Reportfor QualificationUnitor first flightunit
9) List of ApprovedOperationalControls
10) StructuralIntegrityVerification Plan
11) Verification TrackingLog (VTL)
12) Inspectionsreports
13) Demonstrations reports

e. Risk Assessment Executive SummaryReport (RAESR) (FMEAandhazardanalysis) DRD 39

f. Waivers, deviationsandNCRs

g. Discrepancy Reports andProblemClosureReportsRelevantto Certification

h. LimitedLife Items List DRD 32

i i. Engineering Drawings DRD 16
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_ (Based on JSC -STD-123)

j. Current Project Technical Requirements Specification or Original PTRS with All Approved Changes that affect the
content of the PTRS DRD 3

k. Assessment of Criticality (JF1380)

1.Software / Firmware Version Description Document (VDD) [see EA-WI-025]

FORMAT: The format of the items in this list is defined by the forms that can be found in EA-WI-023, Table 7.5.3-1 or
the associated DRD.

MAINTENANCE: The Certification Data Package is maintained until complete. In some cases initial flight operations
may begin prior to finishing qualification and verification.

O

O
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! r_ (Based on JSC -STD-1231_

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

D version LineCertification and Acceptance Requirements
Document (CARD) SEPT 2004 45 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To establish thejoint JSC and hardwareprovideragreedupon requirementsto be F1 Technical
used for acceptanceandcertification of flighthardware

[] Administrative

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
JSC 22626 EVA Generic Design Requirements
Document

8. Preparation Information: The contractor shall preparethe deliverable as follows:

SCOPE: The CARD is a two part document.Partone addresseshardwareand, if applicable, installed software def'mition,
verification requirements,and acceptanceandcertificationenvironmentalrequirements.These verificationrequirements
apply to both thedesign certification and the acceptancetesting of flighthardware.The CARD combines the end item
specification and certificationplan documentsinto one document.Parttwo is the associatedRequirementsVerification
Matrix. The CARD is submittedfor approvalin the CriticalDesign Review time frame.Once the CARD is approved, it
shall be placedunder configurationcontrol. The RequirementsVerificationMatrixis then used to verify and document the
hardware compliance to the established requirements.A copy of the RequirementsVerificationMatrix,with the cohmm
"Verification Documentation" listingthe appropriatedocumentation(e.g. testdocumentnumber, analysis document
number, technicalmemo number,etc.), shallbe completedand submittedalongwith the supportingdocumentation as part
of the GCAR/CertificationPackage.

O FORMAT: The CARD format shall be as defined in the contentsbelow.

CONTENTS:
Part One:

a. Foreword. This includes, but is not limited to, the company or organizationpreparingthe CARD, for whom the CARD is
prepared (e.g. NASA Johnson Space Center),the contract number, projectsub-task ordernumber, and any other pertinent
information.

b. Abstract. Define the high level scope of the CARD, as it relates to testing, analyses, inspections, etc

c. Table of Contents

d. Tables. List of tables (e.g. Requirements Verification Matrix) and the associated page numbers

e. Figures. List of figures and the associated page number

f. Acronyms. List the applicable acronyms and their explanation

g. Introduction. Discuss the purpose of the CARD and a description of the hardware. Include specific part numbers and
dash numbers for the hardware being covered by the CARD. If available, includea line drawing of the hardware. All
operational constraints for use of the hardware will be listed and explained in this section.

h. Applicable Documents. List the documents which apply to the hardware (e.g. program level documents, interface control
documents, Safety and Mission Assurance documents, etc.).

i. Requirements. List the functional and performance requirements, both general and unique, for the hardware. Also, list any

O exceptions to existing requirements.
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I " (Basedon JSC -STD-123)

j. Verification.

O 1) CertificationApproach.Give a briefexplanationof the approach to be used for certification.This shall include,
but is not limitedto: The CertificationRationale,describingthe certification methods (e.g. assessment,analysis, test,
similarity). The CertificationPlan, describingthe sequence of test activity, use of the Verification Matrix, the use of test
procedures,the documentingof test failuresandnon-compliance's,etc.

2) AcceptanceApproach.Give abrief explanationof the approachto be used for acceptance.This shall include,
but is not limitedto: The requirementforacceptancetesting of parts, components, assemblies, receiving tests, etc. The
requirementforPre-InstallationAcceptance (PIA)testing,Pre-Delivery Acceptance (PDA) testing,and the requirementfor
EnvironmentalTesting.

PartTwo:

This section is the RequirementsVerificationMatrix,in table format.
Thismatrixshall list, but is not limitedto, thefollowing information:

a) Name andpartnumberof the hardware
b) The requirements
c) Exceptions to therequirements
d) The verificationmethod(e.g. assessment,analysis,test, or similarity)
e) The test procedurecodes (e.g. FC-FitCheck,LT-LoadTest, PDA, PIA, TT-ThermalTest, etc.)
t) A comment blockforspecial commentsor explanations

O
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version Line
Wage/Salary and Fringe Benefit Data SEPT 2004 46 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
The Wage/Salary and Fringe Benefit Data will be used by the NASA Contracting
Officer and the Contract Labor Relations OffÉceto provide the necessary data for [] Technical

submittal of Standard Form (SF) 98, Notice of Intention to Make a Service [] Administrative
Contract and Response to Notice, to the Department of Labor, and to assist in the
monitoring of Service Contract Act compliance. [] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
FAR 52.222-41

8. Preparation Information: The contractor shall prepare the deliverable as follows:

SCOPE: The Wage/Salary and Fringe Benefit Data must be submitted by the Contractor,and any subcontractorswhich
are subject to the provisions of the Service Contract Act, to the Contracting Federal Agency. In accordancewith FAR
regulations 22.1007 and 22.1008, the Contracting Officer is required to submit a SF 98 to the Department of Labor, Wage
and Hour Division.

APPLICABLE DOCUMENTS: None

CONTENTS: The Wage/Salary and Fringe Benefit Data shouldcontain the data includedin the enclosed DRD forms,
tiffed "Wage/Salary Rate Information", "Fringe Benefit for Service Employees", and "Fringe Benefits per Collective

O Bargaining Agreement". The Wage/Salary Rate Information shall contain a listing of all exempt andnonexempt laborclassifications working on the contract. Separate forms should be utilized for classifications working indifferent
geographic areas and for each subcontractor. Wage determinationnumbers, appropriation labor organization names, and
subcontractor names, must be reflected. All nonexempt labor classifieatious must be matched to wage determination
classes or to Collective Bargaining Agreement (CBA) classifications for represented classes. Annotate exempt or
nonexempt and union or nonunion. The currenthourly rates should reflect the actual lowest and highest paid employees,
along with a computed average rate. State the number of employees working in each category. Separate Fringe Benefit
forms should be completed for nonrepresented classifications and for each separate CBA. A separate form must be
completed for the prime and each subcontractor. Three copies of each Collective Bargaining Agreement arerequired, if
applicable.

FORMAT: The Wage/Salary and Fringe Benefit Data should be in a format substantially the same as enclosed with
this DRD (Forms 2, 3, and 3A).

MAINTENANCE: Changes shall be incorporated as required by change page or complete reissue.
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Form 2Page 1 of 1

O
WORK SHEET FOR 8F-98 DATA
WAGE RATE INFORMATION

CONTRACTORS WAGE CURRENT
LABOR DETERMINATION EXEMPTOF UNIONOR HOURLY MYE NO OF

CLASSIFICATION CLASSIFICATION NONEXEMPT NONUNION RATE EMPLOYEES

Illustrationof requireddata:

Project Manager Not Required E N $40.00 1
Supervisor Not Required E N $32.00 1
Electrical Engineer Not Required E N $26.50 - 30.00 3

Engineering TeclL Jr Engineering Tech, I N N $14.00- 17.00 12
Electrical Technician Electronics Teeb Maint II N U $19.02 - $21.50 4

Secretary Secretary I N N $14.52 - $15.50 2
File Clerk General Clerk II N N $9.86 1

Clerical Data Entry Word Processor I N N $11.45 - $12.90 3

Submit data in the above illustrated formatfor all labor classificationsused, or planned to be used, on this contract.

O All contractor laborclassificationsmust be matched to wage determination classes listed in CBA's represented classesor classes shown in WD 94-2516 for nonrepresented classes.

CONTRACTORS WAGE CURRENT
LABOR DETERMINATION EXEMPTOF UNIONOR HOURLY MYENO OF

CLASSIFICATION CLASSIFICATION NONEXEMPT NONUNION RATE EMPLOYEES

O
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I FORM 3
O Page 1 of 2

FRINGE BENEFITS PER COLLECTIVE BARGAINING AGREEMENT

Forperiod from to

Contractor:

Contract Number:

Number of employees in bargaining unit

Total number of employees on contract

1. ShiftDifferential: (Describe any pay over and above base ratesfor 2nd, 3rd, weekend, orother shifts.)

2. Health and Welfare Items and Other Fringe Items: (Indicate whetheror not coverage is providedto employees
and state currentaveragehourly cost per employee covered by Collective Bargaining Agreement.)

O Coverage AverageItem Provided Hourly Cost
(Yes or No)

a. Life Insurance
b. Accidental Death
c. Disability
d. Medical and Hospital
e. Dental
f. Retirement Plan

g. Savings/ThriftPlan
h. Sick Leave
i. Tuition
j. Other (Describe)
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FORM 3Page 2 of 2

3. Paid Absences:

Service Requirement Days per Year

a. Vacation
b. Holiday
c. Sick Leave
d. Jury Leave
e. Funeral Leave
f. Military Leave
g. Other (Describe)

4. SeverencePay: (Briefly describe terms and amounts.)

5. Other Fringe Benefits: (Describe any other fringe benefits not included above, and show average hourly cost.)

6. Premium Pay: (Discuss all premium payprovisions not previously shown on this form_)

Signature of Company Representative Date

I
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I FORM 3APage 1 of 1

FRINGE BENEFITS FOR SERVICE EMPLOYEES

For Period from to

Contractor:

Number of nonexemptemployees on contract:

Total number of employees on contract:

1. Health andWelfare Items and Other Fringe Items:
(Indicate whether or not coverage is provided to employees and state current average hourly cost per service

employee.)

Item Coverage Average
Provided Hourly Cost

a. Life Insurance
b. AccidentalDeath

c. Disability
d. Medical & Hospital
e. Dental
f. RetirementPlan
g. SavIngs/ThriftPlan
h. Sick Leave
i. Tuition Reimbursement

j. Other (Describe)

2. Paid Absences

Service Requirement Days per Year
a. Vacation
b. Holidays
c. Sick Leave
d. JuryLeave
e. FuneralLeave

f. MilitaryLeave
g. Other(Describe)

Signatureof CompanyRepresentative Date

I
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.
version Line

GFE Acceptance Test Procedures SEPT 2004 47 NNJ04HH99B

4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To define all proceduresand success criteriafor testing of all flighthardware and I><! Technical
the qualification unit in order to verifiy that each unit meets the expected
engineering performance. [] Administrative

[] SRa,QA
6. References (Optiona0 7. Interrelationships (e.g., with other DRDs) (Optional)
Task Performance Sheet (TPS), NT-CWI-001 Verification and ValidationPlan,DRD 12
http://www4.jsc.uasa.gov/eaprojects/EA- Certification andAcceptanceRequirements Document DRD 45
ISO9000/NT-CWI-001.doe End Item Specification,DRD 10

Flight Hardware Software Requirements Specification, DRD 13
Aeeeptance Data Paekase, DRI) 27

g. Preparation Information: The contractor shall prepare thedeliverable as follows:

SCOPE: To document the detailed proceduresused to test GFEflightproductsin order to assure that engineering
processes and assumptions used are adequate foracceptance of each flightunit.

CONTENTS:
The procedures shall contain the following:

• Identification of the specific End Itembeing tested
• Detail description of the test objective
• Description of all relevant test equipment and facility used
• Full set of procedures
• Criteria for passing or failing the test
• Specification of the tolerances on all operationalparameterswith go, no-go criteria
• Initial Settings for all Controls, Power Supply Voltages, etc.
• Safety hardware that is mandatory to be verified operational prior to testing, with reference to procedures

used.

FORMAT: A Test Preparation Sheet formatshall be used to documentthe detailedinstructions needed to performthe
procedure. Acceptance testprocedures generatedat the contractor'sfacilityshall be delivered as partof the Acceptance
Data Package for thatunit.

D
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D 1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.version Line

Flight GFE Verification and Validation Report SEPT 2004 48 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
Provides the VerificationMatrixfrom the V&V Plan with reference to the D<] Technical
informationthat supportsthatthe requirementshavebeen met. Documents the
detailed assessenmtsfromtesting,analysis, demonstrationand inspection that [] Administrative
serve as the supportingrecord.

[] SR&QA

6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
EA-WI-023 ProjectManagementof GFEFlight Flight GFE Verification and ValidationPlan,DR!) 12
Projects Qualification Report, DRD 25

Acceptance Data Package, DRD 27

8. Preparation Information: The contractorshallprepare the deliverable asfollows:

SCOPE: Thisreportconsistsof all the Verification andValidation (V&V) documentationperformedto confirmthatthe
GFE (includingGFEpayloads)comply with their specifications, function properlyin the complete integratedenvironment
with otheractualflighthardwareor payloadproducts,and are ready for use in flight.

CONTENT: EA-WI-023containsadefinition of the objectives of the V&V Plan and gives the detailedcontentfor the
NASA System Level V&VPlan. The contractorshall perform all or a partof the verification activities forqualificationand
acceptance. For FlightGFE(includingpayloads)thatare not full systems, the contractorshall provideV&V reports for
verificationactivities associatedwith the portion of productsassigned. The configurationof the productsat the time that
the verificationactivityis performedshallbe recordedin the report associatedwith each activity.

FORMAT: Configurationof the GFEis documentedusing Engineering Drawings (DRD 16), softwarecode (DRD 22) and
Flight Soft'wareDesignDocuments(DRD 15). Engineering Analysis uses the formatis defined in DRD 26. The V&V
Reportshallcontainthe QualificationReport (DRD 25) and Acceptance Data Package (DRD 27).

MAINTENANCE: The initial reportis providedat qualification or 1stflightunit completion and requiresNASA approval.
At CDR a fully developedV&VPlan is submittedandrequires NASA approval. The V&V reportsmay be submittedin the
period betweenCDR and the complete submittalat the Systems Acceptance Review andinto the periodof operationsff
additionalenvironmentqualificationis still required.

I
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1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.

O version LineSpace Shuttle GFE Failure Modes and Effects
Analysis (FMEA) and Critical Items List (CIL) SEPT 2004 49 NNJ04HH99B
[I_'VIEA 1]
4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
To identify to programmanagement therisk associated withdesign, use, and [-] Technical
failure of systems.

[] Administrative

[] SR&QA
6. References (Optional) 7. Interrelationships (e.g., with other DRDs) (Optional)
See "Reference Documents" underitem 8 below.

8. Preparation Information: The contractorshallpreparethe deliverableas follows:

Reference Documents:

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

SCOPE: The FMEA and CIL are applicable to all Government-furnished equipment classified as flight hardware.

FORMAT: Electronic delivery or through data keyed directly into the NASA application. (JSC will identify the available
application.) The format of the FMEA and CIL shall be in accordance with NSTS 22206 "Instructions for Preparation of
Failure Modes and Effects Analysis FMEA) and Critical Items List (CIL). A suggested format is provided, with the

O numbers in parentheses corresponding to the data elements in NSTS 22206, table 3.0 forFMEAs and table 4.0 for CILs.Other formats are acceptable provided all FMEA data elements are included.

CONTENTS: The hardw_re provider shall provide FMEAs and CILs for project and program management.

An FMEA shall be performed on every system, subsystem, assembly, or item to identify failure modes and the effects
thereof for support of additional design action, safety analysis, hardware/software interface analysis, test planning, mission
planning, preparation of mandatory inspection points, fault detectionand isolation, maintainability analysis andplanning,
maintenance planning, and logistics planning.

The FMEA shall be conducted and prepared in accordance with NSTS 22206. The FMEA may be sufficed by a properly
completed criticality worksheet alone if the system, subsystem, assembly, or itemunder analysis is noncritical.

The CIL is nsed to identify critical items which require special risk assessments to support the activities supported by the
FMEA and waivers to program requirements. The CIL shall be conducted and preparedin accordance with NSTS 22206.

®
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JSC DATA REQUIREME_F-_LIST (DRL)/DATA REQUIREM_-_S DESCRIPTION (DRD)(Based on JSC -STD-123) I1_

FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

O FMEA NUMBER: ORIGINATOR PROJECT:

PART NAME: LRUPART NUMBER: QUANTITY:
PART NUMBER: LRU/ORU PART NAME: SYSTEM:
LSC CONTROL NO: DRAWING/REF DESIGNATOR: SUBSYSTEM:
ZONE/LOCATION: EFFECTIVITY/AFFECT STAGE:

CRITICALITY:
CRITICAL ITEM?

CRITICALITY CATEGORY

REDUNDANCY SCREEN:

ORBITER/SPACE STATION

A-

B-
C-
D°-

FUNCTION:

FAILURE MODE CODE:

FAILURE MODE:
CAUSE:.

FAILURE DETECTION:

REMAINING PATHS: EFFECT/MISSION PHASE:

CORRECTIVE ACTION:

-FAILURE EFFECTS-

END ITEM/LRU/ORU/ASSEMBLY:

SUBSYSTEM/NT, XT ASSEMBLY/INTERFACE:

SYSTEM/END ITEM/MISSION:

I
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JSC DATA REQUIREME_T.S LIST (DRL)/DATA REQUIREM_vq'S DESCRIPTION (DRD)
I (Based on JSC -STD-123)

CREW/VEHICLE :

O FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST
FMEA NUMBER: ORIGINATOR PROJECT:

PART NAME: LRUPART NUMBER: QUANTITY:
PART NUMBER: LRU/ORU PART NAME: SYSTEM:
LSC CONTROL NO: DRAWING/REF DESIGNATOR: SUBSYSTEM:
ZONE/LOCATION: EFFECTIVITY/AFFECT STAGE:

HAZARD INFORMATION:

HAZARD: YES NO

HAZARD ORGANIZATION CODE:

HAZARD NUMBER:
TIME TO EFFECT:
TIME TO DETECT:
TIME TO CORRECT:
FAILURE DETECTION/FLIGHT:

REMARKS:

-RATIONALE FOR ACCEPTABILITY-

O (A) DESIGN:
(B) TEST:

(C) INSPECTION:

(D) FAILURE HISTORY:

(E) OPERATIONAL USE:

(F) MAINTAINABILITY:

PREPARED BY: REVISION:

DATE: WAIVER NUMBER

O
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JSC DATA REQUI_ENTS LIST (DRL)/DATA REQUI_IF'-_ENTSDESCRIPTION (DRD)
I (Based onJSC -STD-123]I_,

Reviewed By:

O riginal Signedby JaniceNesbitt 2/10/04Chief, Date
Cost Accotmting, Reports, and Property Branch
Financial Management Division

Concurred By:
Original Signedby JohnBeal2/6/04

ChiefFinancialOfficer Date

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.
version Line

NASA Contractor Financial Management
Reporting SEPT 2004 51 NNJ04HH99B

4. Use (Define needfor, intended use of, and/or anticipated results of data) 5. DRD Category: (check one)
II Technical

Report monthlyfinancialstatusof contractactivity. [] Admimstrative

[] SR&QA
6. References (Optiona0 7. Interrelationships (_g., with other DRDs) (Optional)

8. Preparation Information: The contractorshallpreparethe deliverableas follows:

D The NASA Form 533 (NF533) reports providedata necessaryfor the following:

1. Projecting costs and hours to ensurethat dollarandlaborresources realistically supportproject and program schedules.

2. Evaluating contractors' actualcost and fee data in relation to negotiatedcontract value, estimated costs, and budget forecast data.

3. Planning,monitoring, and controllingproject and programresources.

4. Accruing cost in NASA's accountingsystem,providingprogramand functional managementinformation, andresulting in
liabilities reflected on the financialstatements.

Cost is a financialmeasurementof resourcesused inaccomplishinga specified purpose, suchas performing a service,carrying out an
activity, acquiring an asset, or completinga unit of work or project. NASA ContractorFinancial Management Reporting,NASA
Procedures and Guidelines(N-PG)9501.2D, or itsmost currentrevision, identifies the cost reporting requirements for a contract.

NASA is required by law to maintainaccrualaccounting,which requires cost to be reported in the period in whichbenefits are
received, without regard to timeof payment. Examples of accrualaccounting for common cost elements reported on the NF533 as
follows:

Cost Element

Labor Reported to NASA as hours are incurred.

Equipment &Materials Generally reportedto NASA when received andaccepted by the

D (commercialoffthe shelf) contractor.
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JSC DATA REQUI_TS LIST (DRL)/DATA REQUI_TS DESCRIPTION(DRD)
(Basedon JSC-STD-123)

Cost Element

Manufactured Equipment Definedas anyequipmentthatis producedto specificrequirementsthat

O makeit useless to anyoneelse withoutrework. Costshouldbe reportedto NASA as theequipmentis beingmanufactured.The straight-line
methodforestimatingaccruedcostsor the useof supplemental
informationobtained fromthe vendorareacceptablemethodsusedto
calculatethe cost accrualamount.

Leases Reportedto NASA using a prorationover the life of the lease.

Travel Reportedto NASA as costs are incurred.

Subcontracts Actualandestimatedcosts reportedby primecontractorsshall include
subcontractors'incurredcosts forthe sameaccountingperiod. Wheresubcontract

costs arematerial,they shouldbe separatelyidentifiedonNF533 reports.The
primecontractorshall includein the totalcost of eachsubdivisionof workthe
accruedcost (includingfee, if any)of relatedsubcontractoreffort. Subcontractors
should,therefore,be requiredto reportcostto theprimecontractor,usingthe
accrualmethod of accounting. If the G&Aandfee reportedby a subcontractor
are at the total subcontractorlevel, these costs mustbe allocatedto specificsub-
divisionsof work. Datasubmittedby the subcontractorshouldbe structuredsimilar

to the primecontractor'sNF533 to enablethe primecontractorto properlyreport
toNASA. ForFirmFixedPricesubcontractswitha contractvaluegreaterthan
$500,000,the primecontractoris requiredto documentthe methodologyusedto
generatethe sub- contractorcostsreportedandprovidethis informationto the

O ContractingOfficerandCenterDeputyChief FinancialOfficer(Finance).
Unfilled Orders Reportedas the differencebetweenthe cumulativecost incurredto dateandamounts

obligatedto suppliersand subcontractors.

Fee Shouldbe accruedas earnedusing a consistentandauditablemethodto determine
the amount. For example: an acceptablemethodwouldbe to usehistoricaldata to
determinethe amountto accrueeachmonth. Fee shouldbe reportedon the NF533
following the "TotalCost"line. Award fee mustbe reportedby thefollowing
categories:Base Fee, Fee Earned,InterimFee, ProvisionalFee,PotentialAdditional
Fee, InterimFee, ProvisionalFee,PotentialAdditionalFee, andTotalFee. If any of
the above fee categoriesdo notpertain,they shouldnotbe includedin the NF533.

Prompt PaymentDiscounts Cumulativecostreportedto NASA shouldbe the fullincurredcost. Theprompt

paymentdiscountamounttakenshouldbe reportedasa separateline itemon the
NF533 below the cumulativecost amountsfor thecontract.

TheNF533 reportsare the official cost documentsused at NASA forcost type,priceredetermination_and fixedpriceincentive
contracts.The data containedin the reportsmustbe anditableusing GenerallyAcceptedAccountingPrinciples.Supplementalcost
reportssubmittedin additionto the NF533 mustbe reconcilableto the NF 533.

Theduedatesforthe NF533Mand NF533Qreportsareoutlinedin Chapter3 of NPG9501.2D. The followingis a summaryof the
NF533 duedate requirements.

O [NF533Report Due Date

NF533M Due not laterthan 10 workingdays followingthe close of the contractor'smonthlyaccountingperiod.

NF_33Q Due not later thanthe 15thday of the monthprecedingthequarterbeingreported.
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JSC DATA REQUI_ENTS LIST (I)RL)/DATA REQU]I_'_4ENTS DESCRIPTION (DRD)(Basedon JSC-STD-12_Jb

The due dates reflect the date the NF533 reports are receivedby personnel on the distribution list, not the date the reports are

O enerated or mailed by the contractor. It is critical that the NF533 reports are submitted in a timely manner to ensure adequate timefor NASA to analyze and record the cost into the NASA accounting system.

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

For contracts which have multiple schedules, a summary NF533 is required to provide a cumulative from inception cost for the
contract, regardless of schedule.

An initial NF533 report is required in the NF533Q format to be used as a baseline for the life of the contract. The initial (baseline)
NF533Q report shall be submitted by the contractor within 30 days after authorization to proceed has been granted. The initial report
shall reflect the original contract value detailed by negotiated reporting categories and shall be the original contract baseline plan. In
addition to the initial (baseline) report, monthly NF533 reporting shall begin no later than30 days after the incurrence of cost.

Column 7b (planned cost incurred/hours worked for the month) and 7d (cumulative planned cost incurred/hours worked) of the
NF533M represent the negotiated baseline plan for the contract. There may not be a relationship between the estimates

provided in columns 8 of the NF533M to columns 7b and 7d. Columns 7b and 7d represent the legally binding contract negotiated
baseline plan plus all authorized changes.

Short and long-term cost estimates, which include all data entered in columns 8 and9a on the NF533M and NF533Q reports,
shall be based on the most current and reliable informationavailable.

Prior period cost adjustments shouldbe reported in colurma7a and 7c of NF533M and column 7a of the NF533Q with a footnote
discussing the reasons for and amounts of the adjustments.

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

Variance Reports

The contractor shall provide a written narrative of varianceanalysiswhen variances exceed +/- 5% including a narrative form of
corrective actions and schedules for such variances.

Format

The contractor shall deliver all reports electronically in a compatibleformat with the Engineering Directorate's Design Data
Management System (DDMS).

ElectronicNF533 Requirement

In additionto submittingthe NF533M or NF533Q ina hardcopyformat, thecontractor,upon request,shallsubmit the
NF533 electronicallyby the same duedate as the hardcopy. The data shallbe submittedvia email usingthe
Governmentprescribedfiat fileformat (seeattachedAgencyDefinedFile Formatfor an example of the layoutdetails)
andshall includethe followingheader informationfromthe hardcopy.

Data Element Description
ContractNumber NASAassignedcontractnumber
ModificationNumber LatestdefinitiveModificationNumber

AccrualDate Date the data was generatedfor
ReportPeriod End Date Periodendingdate of theNF533
OperatingDays Numberof operatingdaysfor the current NF533
Date Received/Submitted Date the report issubmitted
CCR Format Monthly(NF533M) orQuarterly(NF533Q)
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JSC DATA REQUII_M_NTS LIST (DRL)/DATA REQUJ_"_ENTS DESCRIPTION (DRD)
(Based on JSC -STD- 123!_

Cost Unit of Measure Unitof measure used to reportcost on the report NF533
Unit of measure usedto report Hours/WorkYear Equivalents

O HRNVYE Unitof Measure (VVYEs)on the NF533 report
AuthorizedContractorRepresentative Name of ContractorApprovingOfficer
AuthorizedContractorRepresentative Date the NF533 is approvedandsignedbythe authorized
Date Signed ContractorRepresentative
MonthlyGrandTotal Cost Incurred(7a) Grand Total Actual Monthlycostfor the priormonth(column7a on

the NF533)
MonthlyGrand Total HRANYE (7a) Grand Total Actual monthlyhours/WYEsfor the priormonth (column

7a on the NF533)

MonthlyGrand Total Cost Planned (7b) Priormonthplanned cost(column7b on the NF533)
Grand TotalCost IncurredITD (7c) Grand totalcontractcostfrom Inceptionto Date (ITD) (column7c on

the NF533)
Grand Total PlannedCost (7d) Grand totalplannedcontractcost(column7d on theNF533)

Grand TotalEstimatedCost (8a) Grand totalcurrentmonthcost estimate(column8a on the NF533)

Grand Total EstimatedHR/WYE (8a) Grand totalcurrent monthHRNVYEestimate(column8a on the
NF533)

Grand Total NextMonthEstimatedCost (8b) Grandtotal next monthcost estimate(column8b onthe NF533)

Grand TotalBalanceof Contract(8c) ContractBalance forthe remainingestimateto complete

Grand TotalContractorEstimate (9a) Contractorestimateto completeentirescopeof contract

Grand TotalContractvalue (9b) Contractordistributionof contractvalue bythe reportingcategories

D Grand TotalUnfilled Orders Outstanding(10) Unfilledorder outstandingat the end of the reporting period

ThefiatfilewillalsocontaindetailinformationforeachReportingCategory(RC). A ReportingCategorycorrelatestoa taskorder,
deliveryorder,orWorkBreakdownStructure(WBS)andisthelevelatwhichcostisreported.EachRC canhaveSub-Reporting
Categorylineitems(detailedcostelements)thataddupto a RC. TheContractorisrequiredtocoordinatewiththeNASAResource
Analystassignedtothecontractinordertoestablishandmaintainthe ReportingCategoriesthecontractorshallusetocomplywiththis
datarequirement.Thechartbelowdescdbesthedataelementsto beincludedin thissectionof thefiatfile(seeattachedAgency
DefinedFileFormatforspecificlayoutdetails).

DataElementName Description
ReportingCategory(RC) Task, DeliveryOrder,WorkBreakdownStructure
CostIncurredforMonth(7a) PdormonthactualcostincurredforeachRC (column7aonNF533)

HR/WYEIncurredforMonth(7a) PriormonthactualHR/WYEincurredforeachRC (column7aonNF533)

Contractpriormonthplannedcost(7b) PlannedcostforpriormonthforeachRC (column7bonNF533)
ContractITDcost(7c) ContractITDcostforeachRC (column7conNF533)
ContractplannedITDcost(7d) ContractplannedITDcostforeachRC(column7donNF533)
Currentmonthestimatedcost(8a) CostestimateforthecurrentmonthforeachRC (column8aon NF533)

CurrentmonthestimatedHR/WYE(8a) HRANYEestimateforthecurrentmonthforeachRC(column8aonNF533)

Nextmonthestimatedcost(8b) Estimatedcostfor nextmonthforeachRC (column8bonNF533)
BalanceofContract BalanceofcontractfortheremainingestimatetocompleteforeachRC(column8c

on NF533)
ContractorEstimate Contractorestimateforthe totalestimateto completeentirescopeofcontractfor

eachRC (column9a onNF533)
ContractValue ContractvaluebaseduponcontractmodificationsforeachRC(column9conNF533)

D Unfilledordersoutstanding Unfilledordersoutstandingatthe endof thereportingperiodforeachRC(column10onNF533)
ReportingCategorylevel UsedbyNASA'saccountingsystemtodeterminetheRClevel
ReportingCategoryIdentifier IdentifiesiftheRC isa actualReportingCategoryora Sub-ReportingCategory
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JSC DATA REQUI_NTS LIST (DRL)/DATA REQUII_t*"_,NTS DESCRIPTION 0DRD)
(Based on JSC -STD-123) I1_

The fiat file shallbe saved as a text file with no extension(do notinclude.txtafter the file name) and named in strictaccordance with the specific format described in the attached Agency Defined File Format document.

ATTACHMENTS:

Attachment 1:ContractSummary Report/533M& IndividualDO Report
Attachment 2: Quarterly533Q Report/BaselineReport
Attachment 3: Flat File Format

O
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NASA Monthly Contractor Financial Management Report Form Approved OMB No. 2700-0003 2. REPORT FOR MONTH I=NUINL_& ;_UP wur_r_ U_r

TO: FROM: 3. CONTRACT VALUE
a. COST b. FEE
$

1. DESCRIPTION a. TYPE b. CONTRACT NO. & LATEST DEFINiTiZt:D MOD NO. 4. FUND LIMITATION: $
OF CONTRACT

¢. SCOPE OF WORK d. AUTH. CONTR. REP. DATE
'Signature) 5. BILLING

a. INVOICE AMTS. BILLED lb. TOTAL PMTS. REC'D
$ I $

7. COSTINCURRED/HOURSWORKED [8.ESTIMATEDCOSTIHOURSTOCOMPLETE 9. ESTIMATEDFINAL 10. UNFILLED
DURINGMONTH CUMTODATE DETAIL BALANCEOF COST/HOURS ORDERS

6. REPORTINGCATEGORY ACTUAL PLANNED ACTUAL PLANNED CurtMthEst NextMthEst CONTRACT CONTRACTC)REAC CONTRACTVALUE OUTSTANDING
a. b. c. d. a. b. c. a. b.

IDIQ

DirectLaborHours

DirectLaborCost

Total direct labor cost

SubcontractorDirectLaborCost

Subcon_actorDirectLaborCost

Total subcontractor cost

TravelCost

MaterialCost

FreightCost

SubcontractorCost

OtherDirectCost

Total non-labor resources

G&A

Costof Money

Total Costs w

FixedFee )

Total Costand Fee

PdmeFTEs- Onsite

PrimeFTEs- Offsi_

SubcontractorFTEs- Onsite

SubcontractorFTEs- Offsite

CostperFTE

TOTAL FIRM FIXED PRICE

TOTAL CONTRACT PRICE

TerminationLiability

ATTACHMENT 1 - CONTRACT SUMMARY REPORT/ 533M & INDIVIDUALDELIVERYORDER REPORT PAGE OF
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...._.nuartedv Contractor Financial ____..ManaaementRePort_ Form Approved OMB No. 2700-0003 2. REPORT FOR QUARTI:R F-NUINL_NASA
TO: FROM: 3. CONTRACT VALUE

a. COST; $ b. FEE: $

a. TYPE b. CONTRACT NO. & LATESTDEFINI I i/l:u MOD NO. 4. FUND LIMITATION: $

!. DESCRIPTION c. SCOPE OFWORK d. AUTH. CONTR. REP. DATE I

OF CONTRACT (Signature) I 5. BILLING
a. INVOICE AMTS. BILLED b. TOTAL PMTS. REC'D

$ $
7. COST INCURRED/ 9. ESTIMATED FINAL

6. REPORTING HOURSWORKED 8. ESTIMATEDCOST/HOURSTO COMPLETE COST/HOURS
10. ESTI. II. UN.

CATEGORY ct_,J. CL_. L'TJMU- MATED FILLEDLATW£ KENT LA11VE MONTH MONTH MONTH QUARTER QUARTER QU&RTEP. BALANCE NEXT BALAN(_ TOTAL CONTRACTOR CONTRACT COM- ORDE)RDERS.--
MONrfl ESTI- OF OF TO OUTJ

T_OOGHACTUALES_- M_.TR W- v_- (3ON3V.Acr COM-Pt_TE ESTIMATE VALUE PLETION
PRIOR MATE TO DATE DATE ST

AZ_
MONTH

_- b. e. ,L b ¢. d, e. f g. h. i. j. a. b.

IDIQ

Direct=_=__,,-,"Houm

DirectlaborCost

Total direct labor cost

S..._--...b=L.'torDirectLaborCost

R.:. •-=;,abtu_DirectLaborCost

Total subcontractor cost

TravelCost

MaterialCost

Freight Cost

-_,,h,_ntractorCost

OtherDirectCost

Total non-lair resoJJrces I

G&A _F \

CostofMoney )

Total Costs

FixedFee

Total Cost and Fee

PrimeFTEs- Onsite

PrimeFTEs- Offsite

SubcontractorFTEs- Onsite

SubcontractorFTEs- Offslte

CostperFTE

TOTAL FIRM FIXED PRICE

TOTAL CONTRACT PRICE

TerminaSon Liability
ATTACHMENT2 - QUARTERLY 533Q REPORT / BASELINE REPORT PAGE OF
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Ip Q Q
Filenames mustbe providedina specificformat. Each file name willbeginwiththe SAP2 Charactercenterabbreviationlistedbelow. The coi_bact
numberanddatewillbe includedin the filenameas well. Belowis a samplefilename.

MACFPS001_NAS00-0001_YYyy_mm_dd

SAP 2 Charter Center Abbreviations
Headquarters HQ Dryden DR
Marshall MA Goddard GO
Ames AM Stennis ST
Glenn GL Johnson JO
Langley LA Kennedy KE

Example File Format

Header (Non-Repeating Segment)

FO_t

p

H__.A._nER:

Record Type Used by eGate to 'HD' for Header Required Required RECORDTYPE 1 2 2 CHAR
determinerecord

type
Contract Contract Number Header field--- Required Required CONTRACT_NUMBER 3 12 10 CHAR
Number (lb) submittedwith

CONTRACTOR
data ordefaulted _1
byinterfaceor

II

extension
Latest definitive MOD_NUMBER 13 18 6 CHAR
Modification

Number(CR8197)
Accrual Date Date the data was AccrualDate, Required Required ACCRUAL_DATE 19 26 8 DATE

generatedfor. Used MM01YYYY, where MM01YYYY
by SAP as partof MM isthe Accrual
Oracle table key Monthand YYYY is

the fiscal year

ATTACHMENT3- FLAT FILE FORMAT PAGE l OF_ L
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u Q •
Report ReportPedodEnd Headerfield.-- Required Required REP END DATE 27 34 8 DATE
PeriodEnd Dateisa date(2) submittedwith
Date CONTRACTOR

dataordefaulted
byinterfaceor
extension

Operating Operatingdays(2). Headerfield-- Required Optional OPER_DAYS 35 40 6 NUMERIC
Days submittedwith unless

CONTRACTOR Requiredby
date contract

Date DateReceived(ld) SystemDateupon Required Required DATE REC 41 48 8 DATE
Received whichthecostdata

isloadedintothe
CCRExtension

CCRFormat 'M'forMonthlyand Submittedwith Required Required CCR_FORMAT 49 49 1 CHAR
'Q'forQuarterly CONTRACTOR
(SIR2047) data

CostUnitof CostUnitof Measure Submittedwith Required Required COST_UOM 50 51 2 CHAR

Measure (SIR2047) CONTRACTORdata
HR/WYEUnit Hour/Work-Year- Submittedwith Required Required HR WYE UOM 52 53 2 CHAR
ofMeasure EquivalentUnitof CONTRACTOR

Me__s,_,re(SIR2047_ data
Authorized AUTH_SIGNATURE 54 78 25 CHAR
Contractor
Representative-
NameofContractor
ApprovingOfficer
(CR8197)

Authorized AUTHSIGNATURE_DATE 79 86 8 DATE
Contractor MMDDYYYY
RepresentativeDate
Signed- DateCCR |
isapproved/signed " ')
byauthodzed ,.
contractor
representative(CR
8197}

ATTACHMENT3- FLATFILEFORMAT PAGE2 OF_._-
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GrandTotal TheGrandTotal Submittedwith Required. Optional. GT_COST_INCUR_MONTH 87 99 13 CURRENCY(2)
CostIncurred ContractPriorMonth CONTRACTOR Only
Month(7a) ActualDollars data requiredif

Column7areports lower
actualcostsforthe detailedline
priormonth, itemdatais

submittedin
monthly
batchfile.

GrandTotal TheGrandTotal Submittedwith Requiredif Requiredif GT_HRWYE_PRIOR_MONTH 100 109 10 NUMERIC(1)
HR/WYE(7a) ContractPdorMonth CONTRACTOR detailedline detailedline

ActualHours data itemdatais itemdatais
Column7areports submittedin submittedin J

actualHRorWYE monthly monthly g
forthepdormonth, bPt_hfile. batchfile.
TheGrandTotal GT_COST_PLANNED_MONTH 110 122 13 CURRENCY(2)
ContractPdorMonth
PlannedDollars
Column(Tb)reports
plannedcostsforthe
priormonth,
(CR8197)

GrandTotal TheGrandTotal Submittedwith Required, Requiredif GT ITD COST 123 135 13 CURRENCY(2)
CostIncurred ContractCost CONTRACTOR Doesnot detailedline
ITD(7c) DollarsColumn7c data require itemdatais

whichrepresents detailedline providedfor
ContractCost itemdataif thiscolumn
InceptiontoDate provided

fromCost
Incurred
Month(7a)

GrandTotalCotract GT_COST_PLANNED_ITD 136 148 13 CURRENCY(2)
PlannedCostDollars
Column(7d)which 41
representsPlanned
ContractCost
InceptiontoDate(CR
8197}

GrandTotal TheGrandTotal Submittedwith Required Requiredif GT EST_COST 149 161 13 CURRENCY(2)
Estimated ContractEstimated CONTRACTOR detailedline
Cost(8a) Costforfirst data itemdatais

upcomingmonth,or providedfor
CurrentMonth thiscolumn
Estimateforcost.

ATTACHMENT3- FLATFILEFORMAT PAGE_3 OF .__

J-1 '106



Q • •
GrandTotal TheGrandTotal Submittedwith Requiredif Requiredif GT_HRWYE_FIRST_MONTH 162 171 10 NUMERIC(1)
HR/WYE(8a) ContractEstimated CONTRACTOR detailedline detailedline

Hoursforfirst data itemdatais itemdateis
upcomingmonth,or providedfor providedfor
CurrentMonth thiscolumn thiscolumn
Estimatefor
HR/WYE.

GrandTotal TheGrandTotal Submittedwith Requiredif Requiredif GT._NEXT'_MONTH_EST 172 184 13 CURRENCY(2)
NextMonth ContractEstimated CONTRACTOR detailedline detailedline
Estimated Costforsecond data itemdatais itemdatais
Cost(8b) upcomingmonthor providedfor providedfor

NextMonthEstimate thiscolumn thiscolumn
forcosL
GrandTotalBalance GT_BALANCE_CONTRACT 185 197 13 CURRENCY(2)
ofContractforthe
remainingestimate
tocomplete(CR
8197I
GrandTotal GT_BALANCE_CONTRACTOR_ESTIMATE 198 210 13 i CURRENCY(2)
ContractorEstimate
forthetotalestimate
tocompleteentire
scopeofconbact
(CR8197)
GrandTotalContract GT_CONTRACT_VALUE 211 223 13 I CURRENCY(2)
Valuebasedupon
Contract
Moditications(CR
8197) I

GrandTotalUntilled STUNFILLEDORDERS 224 236 13 I CURRENCY(2)
OrdersOutstanding Iatendofreporting
period(CR8197_

ATTACHMENT3- FLAT FILE FORMAT PAGE 4 OF_ L
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HR/WYE Estimatedhoursforfirstupcoming Lineitemfield-- Optionalunless Optionalunless HRWYECUR MONTH_EST 102 111 10 NUMERIC(1)
CurrentMonth monthforgivencategory.Willonly submittedwith Requiredby Requiredby
Estimate(8a) be neededif laborhoursare CONTRACTORdata contractforWYE contractforWYE

requiredtobesubmitted calculation calculation
electronicallypercontract.

NextMonth Estimatedcostsforsecond Lineitemfield-- Requiredunless Requiredunless NEXT_MONTH_EC 112 124 13 CURRENCY
Estimated upcomingmonthforgiven submittedwith notpartof notpartofContract (2)
Cost(8b) category. CONTRACTORdata Contractscope scope

Balanceof Contractforthe BALANCE_CONTRACT 125 137 13 CURRENCY
remainingestimatetocomplete (2)
(8c){CR8197)
ContractorEstimateforthetotal CONTRACTOR_ESTIMATE 138 150 13 CURRENCY
estimatetocompleteentirescope (2)
ofGo_kact(9a)(CR8197)
ContractValuebasedupon CONTRACT_VALUE 151 163 13 CURRENCY "
ContractModifications(CR8197) (2)
UnfilledOrdersOutstandingatend UNFILLEDORDERS 164 176 13 CURRENCY
of reportingpedod(CR8197) (2)
UsedbySAPtodetermine REPORTING_LEVEL 177 206 30 CHAR
ReportingCategoryLevel
(1.1.2.2.1)(CR8197)
Fillinan=X"if recordisa REPORTINGCAT INDICATOR 207 207 1 CHAR
ReportingCategory.Otherwise,
leaveblankforSub-Reporting
CategoryLineItemsandElement
ofCostdetailrecords.Thisfield[s
usedbySAPtodetermineif the
recordisa ReportingCategory.
(CR8197)

ATTACHMENT3- FLATFILEFORMAT PAGE 6 OF L i
i
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Example File Format

Sub-Reporting Category Line Items - Repeating Segment

ReldName.

: . POS ' . ?_%'+:,ti:h : ' ....- .(o ...........
sUB RECORD TYPE 1 2 '2 CHAR 'SM'forMonthlycolumn7aDetail;'SQ'forITDcolumnDetail
SUB REP CAT 3 26 ' 24 CHAR ReportingCategory

J

SUB COST INCUR MONTH 27 39 13 CURRENCY (2) Pdormonthincurredcosta(Actuals)for givencate0ory, v

SUB_HRWYE_INCUR_MONTH 40 49 J 10 NUMERIC (1) Pdor monthincurredhoursworked(Actuals)for givencategory.

SUB_COST_PLANNED_MONTH 50 62 _ 13 CURRENCY (2) ContractPdor MonthPlannedDollarsColumn(Tb) reports
J plannedcostsfor thepriormonth.

SUB_CUR_COST_INCUR ITD 63 75 _ 13 CURRENCY (2) Contract Cost DollarsColumn(7c) whichrepresentsContractCost
, Inceptionto Date.

SUB_COST_PLANNED_ITD 76 88 13 CURRENCY (2) Contract PlannedCost Do,am Column(7d) which represents
PlannedContractCost Inceptionto Date.

SUB CUR MONTH EC 89 101 13 CURRENCY (2) Estimatedcostsforfirstupcomingmonthforgivencategory (8a).

SUB_HRWYE CUR MONTH_EST 102 111 10 NUMERIC (1) Estimatedhoursforfirst upcomingmonthfor givencategory. Will
onlybe needed if laborhoursare requiredto be submitted
electronicall),percontract(Sa).

SUB_NEXT_MONTH_EC 112 124 13 CURRENCY (2) Estimatedcosts for secondupcomingmonthfor givencategory
(8b).

SUB_BALANCE_CONTRACT 125 137 13 CURRENCY (2) Balanceof Contractfor the remainingestimate to complete(8c)o

SUB_CONTRACTOR_ESTIMATE 138 150 13 CURRENCY (2) ContractorEstimatefor the totalestimateto completeentirescope
of contract(9a).

SUBCONTRACT.VALUE 151 163 13 CURRENCY (2) Cu.t_act Value b_ed upon Co_t,act M_i;;,_,a_ions(9b).
'11

SUB UNFILLED ORDERS 164 176 13 CURRENCY (2) UnfilledOrders Outstandingat end of reportingpedod,

REPORTINGLEVEL 177 206 30 CHAR Used by SAP to determine ReportingCategory Level (1.1.2.2.1)
(CR 8197).

REPORTING CAT INDICATOR 207 207 1 CHAR Fill inan "X"if record is a ReportingCategory. Otherwise,leave
Blankfor Sub-ReportingCategoryLine Itemsand Elementof Cost
detailrecords

This field is used bySAP to determineif the record is a Reporting
Category. (CR 8197)

AT'fACHMENT 3- FLATFILE FORMAT PAGE_2_7OF_ L
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-xampleFile Format

Trailer (provides the number of header & detail records sent from the contractor/vendor/center in order to verify the receipt of
complete data after transmission)

_iCCRExtanslon Descrlptloni: ContractorlnlUal:Data NF533: : FleldName , Start, ' End ] Length Fore,at |
:;!_DataElement • •........ . "_ Mapplqgl_:.i_: ii i: ii__ •.......: .:_" : " Pos Pos :_ : ' ,

TRAILER:

RecordType UsedbyeGatatodetermine "TL"forTrailer Required Required RECORD_TYPE I 2 2 CHAR
recordtype

RecordCount Countof thenumberof Detail Trailerfieldsubmittedwith Required Requried RECORDCOUNT 3 9 7 NUMERIC
recordssenttoprocess(Detail CONTRACTORdata
Only)
Valueofspaces FILLER 10 207 I 198 CHAR

ATTACHMENT 3- FLAT FILE FORMAT PAGE_9_ OF 9_
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JSC DATA REQUIREMEN_II_.4S T (DRL)/DATA REQUIREME_.DESCRIPTION (DRD)
"_ (Based on JSC -STD-123)

1. ut_aj line 2. Date of current 3a. DRL 3b. RFP/Contraet No.

version LineProperty Management Plan
SEPT 2004 52 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of d,,m) 5. DRD Category: (check one)

ro describethe method of administeringGovernmentpersonal property. L.J Technical
[] Administrative

[] SR&QA

5. References (Optional) I 7. Interrelationships (e.g., with other DRDs) (OotionaD

Clause 52.245-5

8. Preparation Information: The contractorshall preparethe deliverableas follows:

SCOPE:

The GovernmentPropertyManagementplandefines the contractor'suse, maintenance,repair,protection,and
preservationof Governmentpersonal property.It shall describe the contractor'sapproachto receiving, handling,stocking,
maintaining, protecting,andissuing Governmentproperty.The Plan should include interaction andDepartmental/Office
responsibilities. The delegatedPropertyAdministratorwill request detailedproceduresaftercontractstart.

APPLICABLE DOCUMENTS:

D FederalAcquisitionRegulation (FAR) Part45 NASA FAR Supplement(NFS) Part1845

CONTENTS:Thisplanshallreference those policies andprocedures,which constitute the contractor'sProperty
ManagementManualand shall include at a minimumthe following categories:

PropertyManagement Acquisition Receiving
Identification Records Movement
Storage Physical Inventories Reports
Consumption Utilization Maintenance
Subcontractor Control Disposition ContractorCloseout
Reconcile ContractorRecordswith FinancialRecords Center-UniqueConsiderations

FORMAT:

Contractor format is acceptable; electronic format and availability as required by Contracting Officer's letter.

MAINTENANCE:

Changes shall be incorporatedby change pages or complete reissue.

J-l-113



JSC DATA REQUI_NTS LIST (DRL)/I)ATA REQUIj_ENTS DESCRIPTION (DRD)
11 (Based on JSC -STD-123qJlIb

1. DRD Title 2. Date of current 3a. DRL 3b. RFP/Contract No.
version Line

O System Safety Plan 10/02 (replaced4/99 version) 53 NNJ04HH99B

4. Use (Define need for, intended use of, and/or anticipated results of data) 5. DRD Category: (ehark one)
LJ Technical

Establishes system safety tasks and activities to identify, evaluate,and eliminate
or control hazards associated with space flight hardwareand related operations. [] Administrative

[] SR&QA

6. References (Opaonai) 7. Interrelationships (e.g., with other DRDs) (Optional)
See Block 8 See Block 8

8. Preparation Information: The contractorshallpreparethedeliverable as follows:

Applicable references for this DRD areas follows:

NPG 8715.3, "Safety Manual"
JPG 1700.1, asrevised, "JSCSafety and HealthHandbook."
MIL-STD-882, as revised, "System Safety ProgramforSystems andAssociated Subsystemsand Equipment,
General Requirementsfor"

NSTS 5300.4, 1D-2, as revised, "Safety, Reliability,Maintainability,andQuality Provisions for the Space Shuttle
Program."(Note: also used by the Space Stationprogram.)
JSC 17773, asrevised, "Instructionfor Preparationof HazardAnalyses forJSCGroundOperations."
NSTS 1700.7, as revised, "Safety Policy andRequirementsforPayloadsUsing the Space TransportationSystem."

i 45 SPW HB S-100/KHB 1700.7, "Space TransportationSystemPayloadGroundSafety Handbook."NSTS 22254, as revised, "MethodologyforConductof SpaceShuttleProgramHazardAnalyses."
JESA 30000, Section 9, as revised, "ProductAssuranceRequirements."
SSP 30309, as revised, "Safety Analysis andRisk Assessment RequirementsDocument."

NOTE: Detailed System Safety requirementsdifferaccordingto differentflightprograms. The elements of a System
Safety ProgramPlan as outlined below aregeneric;referto the appropriateapplicablereferences listedabove for specific
programrequirements.

System Safety ProgramPlans areto be tailoredforindividual safetyengineeringprojectsas integral parts of a formal,
disciplined system safety programplanimplementedby the contractor.System SafetyProgram PlanRequirements:

1. Source Documents. The initial issue of the documentscitedherein(includingthose of any applicableamendments and
revisions) shall be as reflectedin the contractschedule.

2. General. The System Safety ProgramPlanshall be documentedin narrativeformatand shall:

2.a Describe the scope of the projectforwhich the safety engineeringactivity is to be tailored.

2.b Describe any interrelationshipsto other contractrequirements,tasks and functionalelements includingappropriate
cross references to minimize duplication.

2.c List the contractor andNASA documentswhich will be appliedeitheras directivesor as guidancein the conduct of
the SSPP andrelatedsystem safety tasks.

2.d Identifythe system safety engineeringrequirements,tasks, and responsibilitieson an item-by-itembasis in
accordancewith the schedule.

D
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JSC DATA REQUIREME_S_LIST (DRL)/DATA REQUIREM_-TS DESCRIPTION (DRD)
11 (Based on JSC -STD-123) !_b

O 3. Content.
3.1 System Safety EngineeringOrganization. The SSPP shall describe:

3.1.a The system safety organization or functionwithin the organization of the contract including charts to show the
organizational and functional relationships and lines of communication.

3.1.b The responsibility, authority, and accountability of system safety personnel and other contractor organizational
elements (including subcontractors) involved in the system safety effort. Identify each organizational unit responsible for
executing each task. Identify the authority in regard to resolution of all identified hazards. Include the title, address, and
telephone number of the System Safety Program Manager.

3.1.c The staffing of the system safety organizationfor the duration of the project including manpower loading and
qualifications of assigned key personnel.

3.1.d The procedures by which the contractor will integrate and coordinate the system safety efforts. Include methods of
dissemination of system safetyrequirements to action organizations and subcontractors; coordination of subcontractors'

system safety programs; integrationof hazard analyses; management and engineering reviews; program status reporting;
and the identities and charters of any system safety groups.

3.1.e. The process through which contractor management decisions will be made to include notification and subsequent
actions for the following: critical and catastrophic hazards; corrective aetious taken; mishaps or malfunctions; waivers to
safety requirements; and program deviations.

3.1.f. The interfacesbetween the system safety organization and all other applicable disciplines such as Engineering,
Occupational Safety and Health, Reliability, Quality Assurance, Medical Support, etc., at all levels of the project (NASA,
contractor, and subcontractor.)

3.2 System Safety Project Milestones. The SSPP shall:

3.2.a Identify safety milestones required to accomplish evaluations of the effectiveness of the system safety effort at
critical safety checkpoints (such as design reviews, self-evaluations, operational readiness reviews, audits, etc.)

3.2.b Provide a contract scheduleof safety tasks showing start and completion dates, reports, reviews, and manloading, in
relationship to other contract milestones.

3.2.e To preclude duplication,identify integrated system activities (i.e., design analyses, test, demonstrations, etc.)
applicable to the system safety program but specified within other engIneering tasks. Inehide as part of this section the
estimated system safety manpower loading required to accomplish these integrated tasks.

3.3 System Safety Requirements. The SSPP shall:

3.3.a Describe or reference the methods that will be used to identify and apply hazard control requirements and criteria
for the design and operation of equipment, software, and facilities, and for procedures covering all phases of acqtusition
specified in the schedule. List the safety standards and system specifications which are the sources of safety requu_ments
with which the contractor either is required to comply or intends to adopt as a requirement.

3.3.b Describe the risk assessment procedures including the hazard severity categories, hazard probability (or frequency)
levels, the precedence to be followed in satisfying safety requirements. State any qualitative or quantitative measures of
system safety which the contractor is required to meet, including a description of the acceptable risk levels. Include
system safety definitions which are in addition to those in JSC documents or are unique to the project covered by the
SSPP.

i 3.3.c Describethemanagementcontrolsthatshallbe used to ensurecomplianceor justifywaiversanddeviationswithgeneraldesignandoperationalsafetycriteriaandthe closedloopproceduresto ensurehazard resolutionandcontrol.

J-l-l15



JSC DATA REQUIRE_ LIST (DRL)/DATA REQUIREM-_'_S DESCRIPTION (DRD)
(Based on JSC -STD-123)

3.4 Hazard Analyses. The SSPP shall describe:

O 3.4.a The analysis techniques and formatthat will be used in qualitative and quantitative analysis to identify hazards,their causes and effects, and recommended correctiveactions.

3.4.b The depth to which each analysis technique will be used within the system, operation,or scenariobeing analyzed.
This description will include identification of hazards associated with the system, subsystem, components,personnel,
support equipment, government furnished equipment, facilities, and their interrelationshipsin the logisticssupport,
training, maintenance, transportability, operationalenvironments, and phase out or disposal.

3.4.c The integrationof subcontractorhazard analyses and techniques within the overall project including contractor
hazard analyses.

3.4.d The techniques to be used to establish a single closed loop trackingsystem.

3.5 System Safety Data. The SSPP shall:

3.5.a Describe the approachfor researching, disseminating, and analyzing pertinenthistoricalhazard ormishap data.

3.5.b Identify deliverable data and the level of approval requiredforcustomeracceptance. Attacha copy of the
appropriate sheets from the datarequirements list (DRL) of the schedule.

3.5.c Identify safety related non-deliverable data and describe the procedures foraccessibilityby NASA and the
retention of data.

3.6. Safety Verification and Audits. The plan shall describe:

3.6.a The verification and audit requirementsand procedures for ensuring that the objectives and requirementsof the
system safety programhave been adequately demonstrated and implemented.

3.6.b The procedures for ensuring feedback of safety-pertinent informationformanagement and engineeringreview and
analysis.

3.6.c The review procedures established by the contractor's system safety organizationto ensure safe conduct of
hazardous tests with particular emphasis on those involving human test subjects.

3.7 Training. Describe techniques and procedures to be used by the contractorto ensure that the objectives and
requirements of the system safety program are implemented in training forengineers, test subjects, technicians,operators,
and support (including maintenance) personnel.

Authority. NFS 18-52.223-70, 18-52.223-73, 18-52.223-73 (Alt 1); JPI52.223-92

I
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NNJ04HH99B Section J
A-Crew,Robotics, and Vehicle Equipment (CRAVE)-Unrestricted

ATTACHMENT J-2
ACRONYM LIST

A/As ALERTS/Advisories
ADP Acceptance Data Package
A.IT Analysis and Integration Team
ALERT Acute Launce Emergency Reliability Tip
AO Atomic Oxygen
ATCS Active Thermal Control Systems
ATP Acceptance Test Procedures

BOE Basis of Estimate
BRDF Bi-directional Reflectance Distribution Function

CAD Computer Aided Design
CAGE Contractor and Government Entity
CARD Certification and Acceptance Document
CBA Collective Bargaining Agreement
CBL Commercial Bill of Lading
CBI Confidential Business Information
CCR Central Contractor Registration

CDP Certification Data PackageCDR Critical Design Review
CEA Center Export Administrator
CHeCS Crew Health and Conditioning Systems
CIL Critical Items List
CO Contracting Officer
COTR Contracting Officer's Technical Representative
COTS Commercial off the Shelf
CPFF Cost Plus Fixed Fee
CRAVE Crew, Robotics, and Vehicle Equipment

DCAA Defense Contract Audit Agency
DDMS Design Data Management System
DDTM&E Design, Development, Testing, Manufacturing and Evaluation
DID Data Item Description
DO Delivery Order
DOD Department of Defense
DOL Department of Labor
DR Discrepancy Reporting
DRD Data Requirements Descriptions
DRL Data Requirements List

ECCN Export Classification Control Number
ECD Estimated Completion Date
ECLSS Environmental Control and Life Support



NNJ04HH99B SectionJ
A-Crew, Robotics, and Vehicle Equipment (CRAVE)-Unrestricted

O EDCC Engineering Drawing Control CenterEDCP Engineering Design Change Proposal
EEE Electronic, Electrical and Electromechanical
EIS End Item Specification
EMC Electromagnetic Compatibility
EMI Electromagnetic Interference
EST Export Services Team
EVA Extravehicular Activity
EVL Expendable Launch Vehicle
EVR Extravehicular Robotics

FAR Federal Acquisition Regulation
FCA Functional Configuration Audit
FCE Flight Crew Equipment
FDIR Failure Detection, Isolation, and Recovery
FEA Finite Element Analysis
FFP Firm Fixed Price
FLT Flight
FMEA Failure Modes and Effects Analysis
FMS Financial Management System
FSE Flight Support Equipment

O GBL Government Bill of LadingGCAR Government Certification and Approval Request
GFE Government Furnished Equipment
GFS Government Furnished Software
GFY Government Fiscal Year
GIDEP Government Industry Data Exchange Program
GSE Ground Support Equipment
GSI Government Source Inspection
GSRP Ground Safety Review Panel

HBCU Historically Black College or University
HR Hazard Report
HUBZone Historically Underutilized Business Zone

ICD Interface Control Document
IDIQ Indefiuite Delivery Indefinite Quantity
[PC Information Planning Council
IPO Industrial Property Officer
IRD Interface Requirement Document
ISS International Space Station
IT Information Teelmology
ITS Information Technology System

O IVA Intravehicular Activity
JPG JSC Procedures and Guidelines



NNJ04HH99B Section J
A-Crew, Robotics, and Vehicle Equipment (CRAVE)-Unrestricted

O JSC Lyndon B. Johnson Space Center
KSC Kennedy Space Center

LRU Line Replacement Unit

MSFC Marshall Space Flight Center
MTBF Mean Time Between Failures

NAC National Agency Check
NCR Nonconformance Report
NESS NF 1018 Electronic Submission System
NFNMS Foreign National Management System
NFS NASA FAR Supplement
NPSL NASA Parts Selection List
NPG NASA Procedures and Guidelines

ORU Orbital Replacement Unit
OSE Orbital Support Equipment
OTS Offthe Shelf

PCA Physical Configuration Audit

O PDA Pre-Delivery AcceptancePDR Preliminary Design Review
PIA Pre-Installation Acceptance
PKI Public Key Infrastructure
PPE Personal Protection Equipment
PRACA Problem Reporting and Corrective Action
PRVD Flight Hardware Project Requirements and Verification

Document
PTRS Project Technical Requirements Specification

QE Quality Engineer
QMS Quality Management System

RAESR Risk Assessment Executive Summary Report
R&M Reliability and Maintainability
RFP Request for Proposal
RFR Request for Request
RIDS Review Item Discrepancies

S&MA Safety and Mission Assurance
SAR System Acceptance Review
SAR Safety Analysis Report
SAFER Simplified Aid for EVA Rescue

D SDB Small Disadvantaged Business
SDD Sottware Design Document



NNJ04HH99B Section J
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I SDVOSB Service Disabled Veteran Owned Small BusinessSE Sustaining Engineering
SEMO Supply and Equipment Management Office
SEU Single Event Upset
SMART S&MA Review Team
SOW Statement of Work
SQA Soft-wareQuality Assurance
SR&MA Safety Reliability and Mission Assurance
SR&QA Safety Reliability and Quality Assurance
SRR System Requirements Review
SRS Software Requirements Specification
SSP Space Shuttle Program
SSPP System Safety Program Plan
SSRP System Safety Review Panel
STE Special Test Equipment

TBD To Be Determined
TMR Technical Manager Representative

V&V Verification and Validation
V&VD Verification and Validation Document
VDD Version Description Document
VOSB Veteran Owned Small Business

O VTL Verification Tracking Log
VUV Vacuum Ultra Violet

WBS Work Breakdown Structure
WOSB Women Owned Small Business
WSTF White Sands Test Facility

O
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'ST_J_DARDFORM9e _ NOTICE OF INTENTION TO NLE 1. NOTICE NO.
January1996 A SERVICE CONTRACT AND RESPONSE TO

NOTICE
U.S. DEPARTMENT OF LABOR NASA

EMPLOYMENT STANDARDS (See Instructions on Reverse)
ADMINISTRATION

2. Estimatedsolicitationdate (use numerals)
MAIL TO:

Administrator Month IDay IYear
Wage and Hour Division 3. Estimated date bidsor proposalsto be opened
U.8. Department of Labor or negotiationsbegun (use numerals)

Washington, DC 202t 0 Month Day Year
4. Date contractperformanceto begin (usenurnea_

Extension

Month IOay IYear01 01 07

5. PLACE(S) OF PERFORMANCE 6. SERVICES TO BE PERFORMED (describe)
HarrisCounty,TX IV: Crew Roboticsand VehicleEquipmentSupportServices

PimaCounty,AZ Period of Performance01-01-07 to 12-31-07
7. INFORMATION ABOUTPERFORMANCE

A. IX lServieesnowlx=-formedbya II.I lServicesnow performedbyFederal C. L_.._JServicesnotpresentlybeing

€ontraetcx empl_ees performed
8. IF BOXA IN ITEM 7 IS MARKED, COMPLETE ITEM 8 AS APPLICABLE

a. Name andaddressof incumbentcontractor Ib.Number(s) of any wage determination(s) in incumbent'scontract

Oceaneering Space Systems I 94-2515, 94-2025

16665 Space CenterBlvd.
Houston,TX 77058-2268

c. Name(s) of union(s)if servicesare beingperformedundercollectivebargaining RESPONSE TO NOTICE

agreement(s). Important: Attachcopiesof currentapplicablecollective (l_DepartmentofLabor)
bargainingagreements

A. [X--I The attachedwage determination(s)
None listedbelow applyto procurement.

WD 2005-2515, Rev 2
WD 2005-2025, Rev 2

g. OFFICIAL SUBMITTING NOTICE

B. [-TAs of this date, no wage determinationSIGNED: DATE
(-,___

_ ,_ _ __ _ 02/14/07 applicableto the specifiedlocalityand
classesof employeesis in effect.

TYPE OR PRINT NAME TELEPHONE NO.

Connie R. Pritchard 281-483-4121 C. [--] Frem informationsupplied,the Service
Contract Labor RelationsOfficer Contract Act does not apply(see attached
10. TYPEORPRINTNAMEANDTITLEOFPERSONTO WHOMRESPONSEISTO BESENT explanation).

AND NAMEANDADDRESSOF DEPARTMENTORAGENCY,BUREAU,DIVISION,ETC.

D. [] Notice returnedforadditionalinformation
(see attached explanation)

NASA Johnson Space Center
Connie R. Pdtchard, Mail Code BA2 Signed:

2101 NASA Parkway (U.S.DepadmentofLabor)
Houston, TX 77058

_ate)
98-103 COMPUTER-GENERATED 1/96



REGISTER OF WAGE DETERMINATIONS UNDER U.S. DEPARTMENT OF LABOR
THE SERVICE CONTRACT ACT EMPLOYMENT

STANDARDS ADMINISTRATION

By direction of the Secretaryof Labor WAGE AND HOUR DIVISION
WASHINGTON D.C. 20210

Wage DeterminationNo.: 2005-2515
William W. Gross Division of Revision No.: 2
Director Wage Determinations Date of Last Revision: 12/06/2006

State: Texas

Area:Texas Counties of Austin, Brazoria, Chambers,Colorado, Fort Bend, Galveston,
Grimes,Hams, Houston, Jackson, Lavaea, Liberty, Madison, Matagorda, Montgomery,
San Jaeinto, Trinity,Walker, Wailer, Washington, Wharton

*Fringe Benefits Required Follow the Occupational Listing**

OCCUPATION CODE - TITLE MINIMUM WAGE RATE

01000 - Administrative Support and Clerical Occupations
01011 - Accounting Clerk I 12.52
01012 - AccountingClerk H I4.06
01013 ..Account'tugClerk HI 15.73
01020 - AdministrativeAssistant 22.76
01040 - CourtReporter 18.01
01051 - Data Entry OperatorI 11.36
01052 - Data EntryOperator II 14.32
01060 - Dispatcher, Motor Vehicle 15.40
01070 .-Document Preparation Clerk 12.98
01090 - Duplicating Machine Operator 12.98
01111 - General Clerk I 10.80
01112 .-General Clerk 11 12.97
01113 - General Clerk 111 14.88
01120 - Housing Referral Assistant 20.55
01141 - Messenger Courier 10,86
01191 .-Order Clerk I 13.36
01192 - Order Clerk 11 15.24
01261 - Personnel Assistant (Employmem) I 13.79
01262 -Personnel Assistant (Employment) II 16.50
01263 - Personnel Assistant (Employment) In 17.63
01270 - Production Control Clerk 18.50
01280 - Receptionist 10.93
01290 - Rental Clerk 14.34
01300 - Scheduler, Maintenance 15.92
01311 - Secretary I 15.92
01312 - Secretary II 17.73



01313 - Secretary llI 20.55
01320 - Service Order Dispatcher 14.63
01410 - Supply Technician 22.76
01420 - Survey Worker 15.53
01531 - Travel Clerk I 12.30
01532 - Travel Clerk II 13.36
01533 - Travel Clerk III 14.18
01611 - Word Processor I 11.45
01612 - Word Processor II 14.09
01613 - Word Processor 11I 16.27

05000 - Automotive Service Occupations
05005 - Automobile Body Repairer,Fl"oerglass 24.80
05010 - Automotive Electrician 22.66
05040 - Automotive Glass Installer 21.68
05070 - Automotive Worker 20.91
05110 - Mobile Equipment Servicer 19.27
05130 ..Motor Equipment Metal Mechanic 24.53
05160 - Motor Equipment Metal Worker 20.91
05190 - Motor Vehicle Mechanic 24.53
05220 - Motor Vehicle Mechanic Helper 18.48
05250 .-Motor Vehicle Upholstery Worker 19.84
05280 .-Motor Vehicle Wrecker 20.91
05310 - Painter, Automotive 22.66
05340 - RadiatorRepairSpecialist 22.88
05370 .-Tire Repairer 14.40
05400 .-Transmission Repair Specialist 25.17

07000 - Food Preparation and Service Occupations
07010 ..Baker 10.04
07041 - Cook I 9.17
07042 - Cook II 9.89
07070 .-Dishwasher 8.11
07130 - Food Service Worker 8.41
07210 - Meat Cutter 12.36
07260 .-Waiter/Waitress 7.97

09000 - Furniture Maintenance and Repair Occupations
09010 .-ElectrostaticSpray Painter 16.65
09040 - Furniture Handler 11.74
09080 - Furniture Refinisher 16.09
09090 .-Furniture Refinisher Helper 13.74
09110 - Furniture Repairer, Minor 15.29
09130 - Upholsterer 16.65

11000 - General Services and Support Occupations
11030 - Cleaner,Vehicles 9.12
11060 - Elevator Operator 7.7 t
11090 - Gardener 13.35
11122 .-Housekeeping Aide 7.71
11150 - Janitor 8.17



11210- Laborer,GroundsMaintenance 10.63
11240.-Maidor Houseman 7.27
11260- Pruner 8,17
11270- TractorOperator 12.47
11330- TrailMaintenanceWorker 10.63
11360- WindowCleaner 8.92

12000 - Health Occupations
12010 - AmbulanceDriver 12.93
12011 - BreathAlcohol Technician 14.22
12012 - Certified Occupational Therapist Assistant 19.58
12015 - Certified PhysicalTherapist Assistant 20.24
12020 - Dental Assistant 14.22
12025 - Dental Hygienist 31.09
12030 - EKG Teclmieian 23.12
12035 - Eleetroneurodiagnostic Technologist 23.12
12040 - Emergency Medical Technician 14.22
12071 - Licensed Practical Nurse I 15.57
12072 - Licensed Pra_cal Nurse 11 17.47
12073 - Licensed Practical Nurse HI 18.81
12100 - Medical Assistant 12.40
12130 - Medical Laboratory Technician 13.94
12160 - Medical Record Clerk 13.21
12190 - Medical RecordTechnician 16.02
12195 - Medical Transeriptionist 14.44
12210 - Nuclear Medicine Technologist 28.64
12221 -NursingAssistant I 7.08
12222 - Nursing Assistant II 9.82
12223 - Nursing Assistant HI 10.62
12224 - Nursing AssistantIV 12.40
12235 - Optical Dispenser 15.26
12236 - Optical Technician 13.64
12250 - Pharmacy Technician 14.41
12280 - Phlebotomist 13.30
12305 - Radiologie Technologist 22.89
12311 - Registered Nurse I 24.51
12312 - Registered Nurse lI 30.20
12313 - Registered Nurse I1, Specialist 32.08
12314 - Registered Nurse 111 37.96
12315 - Registered Nurse _I, Anesthetist 39.12
12316 - Registered Nurse IV 43.48
12317 - Scheduler (Drug and Alcohol Testing) 18,90

13000- Informationand Arts Occupations
13011- ExhibitsSpecialistI 19.30
13012- ExhibitsSpecialistII 24.74
13013- ExhibitsSpecialistIll 28.94
13041- illustratorI 17.60
13042- Illustrator11 22.56
13043- IllustratorHI 26.40
13047- Librarian 23.29



c

13050 - Library Aide/Clerk 9.87
13054 - Library Information Technology Systems Administrator 20.94
13058 - LibraryTechnician 13.25
13061 - Media Specialist I 14.80
13062 - Media Specialist II 16.56
13063 - Media Specialist HI 18.46
13071 - Photographer I t3.93
13072 - Photographer II 17.60
13073 - Photographer I_ 22.56
13074 - Photographer IV 26.40
13075 - Photographer V 30.06
13110 -.Video Teleconferenee Technician 13.83

14000 - Information Technology Occupations
14041 -.Computer Operator I 14.80
14042 - Computer Operator II 16.62
14043 - Computer Operator IH 18.46
14044 - Computer Operator IV 22.60
14045 - Computer Operator V 23.90
14071 -Computer Programmer I (1) 21.12
14072 -Computer Programmer II (1) 26.16
14073=Computer Programmer III (1) 27.62
14074- Computer Programmer IV (I) 27.62
14101- Computer Systems Analyst I (1) 27.62
14102 - Computer Systems Analyst lI (1) 27.62
14103 - Computer Systems Analyst IH (1) 27.62
14150- PeripheralEquipmentOporator 14.80
14160 - Personal Computer Support Teclmieian 22.60

15000 -Instructional Occupations
15010- Airerew TrainingDevices Instructor(Non-Rated) 27.12
15020 - Aircrew TrainingDevices Instructor(Rated) 32.81
15030 .-Air Crew Training Devices Instructor (Pilot) 35.70
15050 - Computer Based Training Specialist / Instructor 25.70
15060- Educational Technologist 28,73
15070.-Flight instructor (Pilot) 35.70
15080 .-Graphic Artist 23.11
15090- Technical Instructor 20.19
15095- Technical Instructor/Course Developer 24.70
15110- Test Proctor 17.73
15120- Tutor 17.73

16000 - Laundry, Dry-Cleaning, Pressing And Related Occupations
16010- Assembler 8.49
16030- CounterAttendant 8.49
16040- Dry Cleaner 9.00
16070- Finisher, Flatwork,Machine 8.49
16090- Presser, Hand 8.49
16110-Presser, Machine, Dryeleaning 8.49
16130- Presser, Machine, Shirts 8.49
16160- Presser, Machine, WearingApparel, Laundry 8.49



t

16190 - Sewing Machine Operator 11.55
16220 - Tailor 12.42
16250 .-Washer, Machine 9.32

19000 - Machine Tool Operation and Repair Occupations
19010 - Machine-Tool Operator(Tool Room) 16.65
19040 - Tool and Die Maker 19.20

21000 - Materials Handling and Packing Occupations
21020 -Forklitt Operator 12.84
21030 - Material Coordinator 18.50
21040 - Material Expediter 18.50
21050 - Material Handling Laborer 12.26
21071 - Order Filler 10.55
21080 - Production Line Worker (Food Processing) 12.84
21110 - Shipping Packer 12.49
2i130 - Shipping/Receiving Clerk 12.49
21140 - Store Worker I 9.57
21150 - Stock Clerk 13.57
21210 - Tools and Parts Attendant 13.58
21410 - Warehouse Specialist 12.84

23000 - Mechanics and Maintenance and Repair Occupations
23010 - Aerospace StructuralWelder 26.66
23021 - Aircraft Mechanic I 25.39
23022 - Aircraft Mechanic 11 26.66
23023 -Aireratt Mechanic nl 27.99
23040 - Aircraft Mechanic Helper 19.88
23050 - Aircraft, Painter 20.15
23060 - Aircraft Servicer 22.11
23080 - Aircraft Worker 23.30
23! 10 - Appliance Mechanic 16.65
23120 - Bicycle Repairer 13.91
23125 - Cable Splicer 22.30
23130 - Carpenter, Maintenance 18.58
23140 - Carpet Layer 15.92
23160 - Electrician, Maintenance 26.51
23181 - Electronics Technician Maintenance I 17.50
23182 - Electronics Technician Maintenance II 21.33
23183 - Electronics Technician Maintenance In 24.17
23260 - Fabric Worker 15.00
23290 - Fire Alarm System Mechanic 17.43
23310 - Fire ExtinguisherRepairer 14.40
23311 - Fuel Distribution System Mechanic 19.17
23312 - Fuel Distribution System Operator 16.33
23370 - General Maintenance Worker 15.46
23380 - Ground SupportEquipment Mechanic 25.39
23381 - Ground Support Equipment Servicer 22.11
23382 - Ground Support Equipment Worker 23.30
23391 - Gunsmith I 13.67
23392 - Gunsmith 11 15.79



t t

23393 - Gunsmith HI 17.67
23410 - Heating, Ventilation and Air-Conditioning Mechanic 20.06
23411 - Heating, Ventilation and Air Conditioning Mechanic

(Research Facility) 20.93
23430 - Heavy Equipment Mechanic 17.43
23440 - Heavy Equipment Operator 17.43
23460 - Instrument Mechanic 17.67
23465 - Laboratory/Shelter Mechanic 16.81
23470 -.Laborer 10.62
23510 - Locksmith 16.65
23530 - Machinery Maintenance Mechanic 20.08
23550 .-Machinist, Maintenance 20.16
23580 - Maintenance Trades Helper 13.58
23591 - Metrology Technician I 17.67
23592 - Metrology Technician 11 18.44
23593 - Metrology Technician III 19.22
23640 - Millwright 20.25
23710 - Office Appliance Repairer 16.65
23760 - Painter, Maintenance 16.65
23790 - Pipefitter, Maintenance 19.33
23810 - Plumber, Maintenance 18.87
23820 - Pneudraulie Systems Mechanic 17.67
23850 - Rigger 17.67
23870 - Scale Meehauie 15.92
23890 - Sheet-Metal Worker, Maintenance 17.43
23910 - Small Engine Mechanic 15.92
23931 - Teleeommanieations Mechanic I 21.33
23932 - Teleeommunieations Mechanic II 22.28
23950 - Telephone Lineman 21.09
23960 - Welder, Combination, Maintenance 17.43
23965 - Well Driller 17.67
23970 - Woodcraft Worker 17.67
23980 - Woodworker 11.30

24000 - Personal Needs Occupations
24570 - Child CareAttendant 9.68
24580 - Child CareCenter Clerk 12.06
24610 - Chore Aide 6.36
24620 - FamilyReadinessandSupportServices Coordinator 11.05
24630 - Homemaker 15.41

25000 - Plant and System Operations Occupations
25010 - Boiler Tender 21.14
25040 - Sewage Plant Operator 17.00
25070 - Stationary Engineer 21.14
25190 - Ventilation Equipment Tender 14.33
25210 - Water Treatment Plant Operator 16.65

27000- ProtectiveServiceOccupations
27004- AlarmMonitor 14.82
27007- BaggageInspector 10.14



27008 - Corrections Officer 18.04
27010 - Court SecurityOfficer 18.04
27030 - Dot_tion Dog Handler 17.90
27040 - Detention Officer 18.04
27070 - Firofighter 17.90
27101 - GuardI 10.14
27102 - Guard II 17.90
27131 - Police Officer I 23.33
27132 - Police Officer 1I 25.99

28000 - Recreation Occupations
28041- CarnivalEquipmentOperator 10.69
28042 - Carnival Equipment Repairer 11.24
28043 - CarnivalEquipmentWorker 8.25
28210 - Gate Attendant!Gate Tender 13.64
28310 - Lifeguard 12.15
28350 - Park Attendant(Aide) 15.26
28510 - Recreation Aide/Health FacilityAttendant 11.13
28515 - Recreation Specialist 16.21
28630 - Sports Official 12.15
28690 - Swimming Pool Operator 14.41

29000 - Stevedoring/Longshoremen Occupational Services
29010 - BlockerandBracer 16.16
29020 - Hatch Tender 16.16
29030 - Line Handler 16.16
29041 - Stevedore I 15.12
29042 -.Stevedore I1 - 17.29

30000 - Technical Occupations
30010 .-Air Traffic ControlSpecialist, Center (HFO) (2) 36.37
30011 .-Air Traffic Control Specialist, Station (FIFO)(2) 25.08
30012 - Air Traffic Control Specialist, Terminal (lIFO) (2) 27.62
30021 - Archeological TechnicianI 19.34
30022 - Archeological Technician H 23.15
30023 - Archeologieal TechnicianIll 28.63
30030 - CartographicTechnician 28.67
30040 - Civil Engineering Technician 27.30
30061 - Drafter/CAD Operator I 19.18
30062 - Dmt_r/CAD Operator II 23.15
30063 - Drafter/CAD Operator HI 25.80
30064 - Dmf_r/CAD Operator IV 29.47
30081 - EngineeringTechnician I 16.59
30082 - EngineeringTechnicianH 20.41
30083 - EngineeringTeehnician HI 22.83
30084 - Engineering Technician IV 28.28
30085 - Engineering Technician V 36.15
30086 - Engineering TechnicianVI 41.85
30090 - EnvironmentalTechnician 27.24
30210- laboratory Technician 21.72
30240 - Mathematical Technician 28.67



30361 - Paralegal/Legal Assistant I 17.80
30362 - Paralegal/Legal Assistant 1I 2!.38
30363 - Paralegal/Legal Assistant IR 26.62
30364 - Paralegal/Legal Assistant IV 29.59
30390 - Photo-Optics Technician 28.67
30461 - Technical Writer I 18.90
30462 - Teehnieal Writer il 23.12
30463 - Teelmieal Writer Ill 26.42
30491 - Unexploded Ordnance (UXO) Technician I 23.12
30492 - Unexploded Ordnance (UXO) Technician 11 27.97
30493 - Unexploded Ordnance 05XO) Teehoieian HI 34.42
30494 - Unexploded (UXO) Safety Escort 23.12
30495 - Unexploded (UXO) Sweep Personnel 23.12
30620 - Weather Observer, Combined Upper Air or Surface

Programs(3) 19.79
30621-Weather Observer, Senior (3) 23.99

31000 - Transportation/Mobile Equipment Operation Occupations
31020 - Bus Aide 10.16
31030 - Bus Driver 15.48
31043 - Driver Courier 11.91
31260 - Parking and Lot Attendant 8.34
31290 - Shuttle Bus Driver 12.98
31310 - Taxi Driver 9.54
31361 - Truekdriver, Light 12.98
31362 - Truekdriver, Medium 15.34
31363 - Truekdriver, Heavy 16.39
31364 -Truekdriver, Tractor-Trailer 16.39

99000- Miscellaneous Occupations
99030 - Cashier 9.10
99050 - Desk Clerk 10.65
99095 - Embalmer 21.55
99251 - Laboratory Animal Caretaker I 9.03
99252 - l_abomtory Animal Caretakern 10.11
99310 - Mortician 24.04
99410 - Pest Controller 13.78
99510 - Photofinishing Worker t0.43
99710 - Reeyeling Laborer 11.24
99711 - Recycling Speeialist 13.71
99730 - Refuse Collector 10.03
99810 - Sales Clerk 11.41
99820 - School Crossing Guard 8.29
99830 - Survey Party Chief 20.96
99831 - Surveying Aide 14.35
99832 - Surveying Technician 18.13
99840 - Vending Machine Attendant 10.91
99841 - Vending Machine Repairer 13.10
99842 - Vending Machine Repairer Helper 11.19



ALL OCCUPATIONS LISTED ABOVE RECEIVE THE FOLLOWINGBENEFITS:

HEALTH & WELFARE: $3.01 per hour or $120.40 per week or $521.73 per month

VACATION: 2 weeks paid vacation after 1 year of service with a contractor or sueeessor, 3
weeks afar 5 years, and 4 weeks after 15 years. Length of service includes the whole span of
continuous service with the present contractor or saccessor, wherever employed, and with the
predecessor contractors in the performance of similar work at the same Federal facility. (Reg. 29
CFR 4.173)

HOLIDAYS: HOLIDAYS: A minimum often paid holidays per year, New Year's Day,
Martin [,uther King Jr's Birthday, Washington's Birthday, Memorial Day, Independence Day,
Labor Day, Columbus Day, Veterans' Day, Thanksgiving Day, and Christmas Day. (A contractor
may substitute for any of the named holidays anotherday off with pay in accordance with a plan
communicated to the employees involved.) (See 29 CFR 4174)

THE OCCUPATIONSWHICH HAVE PARENTHESES AFTER THEM RECEIVE THE
FOLLOWING BENEFITS (as numbered):

1) Does not apply to employees employed in a bona fide executive, administrative, or
professional capacity as defined and delineated in 29 CFR 541. (See CFR 4.156)

2) APPLICABLE TO AIR TRAFFIC CONTROLLERS ONLY - NIGHT DIFFERENTIAL: An
employee is entitled to pay for all work performed between the hours of 6:00 P.M. and 6:00 A.M.
at the rate of basic pay plus a night pay differential amounting to 10 percent of the rate of basic
pay.

3) WEATHER OBSERVERS - NIGHT PAY & SUNDAY PAY: If you work at night as part of
a regular tour of duty, you will earn a night differential and receive an additional 10% of basic
pay for any hours worked between 6pro and 6am. If you are a full-time employed (40 hours a
week) and Sunday is part of your regularly scheduled workweek, you are paid at your rate of
basic pay plus a Sunday premium of 25% of your basic rate for each hour of Sunday work which
is not overtime (i.e. occasional work on Sunday outside the normal tour of duty is considered
overtime work).

HAZARDOUS PAY DIFFERENTIAL: An 8 percent differential is applicable to employees
employed in a position that represents a high degree of hazard when working with or in dose
proximityto ordinance,explosives, and incendiary materials. This includes work suchas
screening, blending, dying, mixing and pressing of sensitive ordance, explosives, and
pyrotechnic eompesitions such as lead azide, black powderand photoflash powder. All dry-
house activities involving propellantsor explosives. Demilitarization, modification, renovation,
demolition, and maintenance operations on sensitive ordnance, explosives and incendiary
materials. All operationsinvolving regrading and cleaning of artillery ranges.

A 4 percent differential is applicable to employees employed in a position that represents a low
degree of hazard when working with, or in close proximity to ordance, (or employees poss_ly



adjacentto) explosives and incendiarymaterialswhich involves potential injurysuch as
laceration of hands, face, or arms of the employee engaged in the operation, irritation of the skin,
minor bums and the like; minimal damage to immediate or adjacent work area or equipment
being used. All operations involving, unloading, storage,and hauling of ordance, explosive, and
incendiaryordnanc_material otherthan small arms ammunition. These differentials areonly
applicable to work that has been specifically designated by the agency for ordance, explosives,
and incendiary mat_al differential pay.

** UNIFORM ALLOWANCE **

If employees are requiredto wear uniformsin the performance of this contract(either by the
termsofthe Government contract, by the employer, bythe state or local law, etc.), the cost of
furnishing such uniformsand mnintaininE (by laundering or dry cleaning) such uniforms is an
expense that may not be bornebyanemployeewhere such cost reducesthe hourlyrate below that
requiredby the wage determination.The Department of Labor will acceptpayment in accordance
with the following standards as compliance:

The contractoror subcontractoris requiredto furnish all employees with an adequate number of
uniforn_swithout cost or to reimburseemployees for the actual cost of the uniforms. In addition,
whereuniform cleaning and maintenance is made the responsibilityof the employee, all
contractorsand subcontractorssubjectto this wage determination shall (in the absence of a bona
fide collective bargaining agreementproviding for a differentmount, orthe furnishing of
contraryaffirmative proof as to the actual cost), reimburse all employees for such cleaning and
maintenance at a rateof $3.35 perweek (or $.67 cents per day). However, in those instances
where the uniforms furnished aremade of"wash and wear" materials, may be routinely washed
and driedwith other personal garments, and do not require any special treatmentsuch as dry
cleaning, daily washing, or commerciallaundering in orderto meet the cleanliness or appearance
standardsset by the terms of the Government contract, by the contractor,by law, or by the nature
of the work, there is no requirement thatemployees be reimbursed for uniform maintenance costs.

The duties of employees underjob titles listed are those described in the "Service ContractACt
Directoryof Occupations," Fifth Edition, April 2006, unless otherwise indicated. Copies of the
Directoryare available on the Intemet.A links to the Directorymay be found on the WIlD home
page at <http://www.dol.gov/esa/whd/> or through the Wage Determinations On-Line (WDOL)
WChsite at <http://wdol.gov/>.

REQUEST FOR AUTHORIZATION OF ADDITIONAL CLASSIFICATION AND WAGE
RATE {StandardForm 1444 (SF 1444)}

ConformanceProcess:

The contracting officer shall require that any class of service employee which is not listed herein
and which is to be employed under the contract (i.e., the work to be performed is not performed
by any classification listed in the wage determination), be classified by the contractor so as to
provide a reasonable relationship (i.e., appropriate level of skill comparison) between such
unlisted classifications and the classifications listed in the wage determination. Such conformed
classes of employees shall be paid the monetary wages and furnished the fi'inge benefits as are
determined. Such conforming process shall be initiated by the contmetor prior to the
performance of contract work by such unlisted class(es) of employees. The conformed
classification, wage rate, and/or fringe benefits shall be retroactive to the commencement date of
the contract, {See Section 4.6 (C)(vi)}



When multiple wage determinations are included in a contract, a separate SF 1444 should be
prepared for each wage determination to which a elass(es) is to be conformed.

The process for preparing a conformance request is as follows:

1) When preparing the bid, the contractor identifies the need for a conformed oceuparion(s) and
computes a proposed rate(s).

2) After contract award, the contractor prepares a written report listing in order proposed
classification title(s), a Federal grade equivalency (FGE) for each proposed classifiearien(s), job
description(s), and rationale for proposed wage rate(s), including information regarding the
agreement or disagreement of the authorized representative of the employees involved, or where
there is no authorized representative, the employees themselves. This report should be submitted
to the contracting officer no later than 30 days after such unlisted class(es) of employees performs
any contract work.

3) The contracting officer reviews the proposed action and promptly submits a report of the
action, together with the agency's recommendations and pertinent information including the
position of the contractor and the employees, to the Wage and Hour Division, Employment
Standards Administxation, U.S. Department of Labor, for review. (See section 4.6(b)(2) of
Regulations 29 CFR Part4).

4) Within 30 days of receipt,the Wage and Hour Division approves, modifies, or disapproves the
action via transmittal to the agency contracting officer, or notifies the contracting officer that
additional time will be required to process the request.

5) The contracting officer transmits the Wage and Hour decision to the contractor.

6) The contractor informs the affected employees.

Information required by the Regulations must be submitted on SF 1444 or bond paper.

When preparing a conformance request, the "Service ContractAct Directoryof Occupations" (the
Directory)should be used to comparejob definitions to insure that duties requested arenot
performed by a classification already listed in the wage determination. Remember, it is not the
job rifle, but the required tasks that determine whether a class is included in an established wage
determination. Conformances may not be used to artificially split, combine, or subdivide
classifications listed in the wage determination.



REGISTER OF WAGE DETERMINATIONS UNDER U.S. DEPARTMENT OF LABOR
THE SERVICE CONTRACT ACT EMPLOYMENT

STANDARDS ADMINISTRATION
By direction of the Secretaryof Labor WAGE AND HOUR DIVISION

WASHINGTON D.C, 20210

WageDeterminationNo.:2005-2025
Wil!iamW. Gross Divisionof RevisionNo.:2
Director WageDeterminations DateofRevision:11/06/2006

State:Arizona

Area: Arizona Counties of Coehise, Graham, Greenlee, Pima, Santa Cruz

**Fringe Benefits Required Follow the Occupational Listing**

OCCUPATION CODE - TITLE MINIMUM WAGE RATE

01000 - Administrative Support and Clerical Occupations
01011 - AccountingClerk I 11.02
01012 - Accounting ClerkII 12.97
01013 - Accounting ClerkIll 14.07
01020 - AdministrativeAssistant 19,02
01040 - CourtReporter 14.42
01051 - Data Entry Operator I 10.20
01052 - Data Entry Operator II 11.77
01060 - Dispatcher, Motor Vehiele 15.11
01070 - Document Preparation Clerk 10.27
01090 - Duplicating Machine Operator 10.27
01111 - General Clerk I 10.33
01112 - General Clerk II 11.72
01113 - General Clerk 111 14.91
01120 - Housing Referral Assistant 16.52
01141 - Messenger Courier 10.31
01191 - Order Clerk I 10.91
01192 - Order Clerk 1I 12.42
01261 - Personnel Assistant (Employment) I 12.73
01262 -Personnel Assistant (Employment) II 14.24
01263 -Personnel Assistant (Employment) llI 16.26
01270 - Production Control Clerk 17.31
01280 -.Receptionist 10.22
01290 - Rental Clerk 11.87
01300 - Scheduler, Maintenance 12.39
01311 - SecretaryI 12.39
01312 - Secretary II 13.73
01313 - Secretary I]I 16.52
01320 - Service Order Dispatcher 13.23
01410 - Supply Technician 19.02



01420 - Survey Worker 11.95
01531 - Travel Clerk I 10.67
01532 - Travel Clerk II 11.18
01533 - Travel Clerk HI 11.74
01611 - Word Processor I 12.16
01612 - Word Processor II 15.10
01613 - Word Processor nl 16.92

05000 - Automotive Service Occupations
05005 - Automobile Body Repairer, Fiberglass 20.32
05010 - Automotive Electrician 17.99
05040 - Automotive Glass Installer 16.25
05070 - Automotive Worker 16.25
05110 - Mobile Equipment Servicer 14.51
05130 - Motor Equipment Metal Mechanic 17.99
05160 - Motor Equipment Metal Worker 16.25
05190 - Motor Vehicle Mechanic 17.99
05220 - Motor Vehicle Mechanic Helper 13.50
05250 - Motor Vehicle Upholstery Worker 15.40
05280 - Motor Vehicle Wrecker 16.25
053 I0 - Painter, Automotive 17.12
05340 - Radiator Repair Specialist 16.25
05370 - Tire Repairer 13.08
05400 - Transmission Repair Specialist 17.99

07000 - Food Preparation and Service Occupations
07010 - Baker 11.28
07041 - CookI 10.07
07042 - Cook II 12.92
07070 - Dishwasher 6.69
07130 - Food Service Worker 8.27
07210 - Meat Cutter 16.56
07260 - Waiter/Waitress 6.86

09000 - Furniture Maintenance and Repair Occupations
09010 - ElectrostaticSprayPainter 15.98
09040 - Furniture Handler 10.70
09080 - Furniture Refinisher 15.98
09090 - Furniture Refinisher Helper 12.60
09110 - Furniture Repairer, Minor 14.37
09130 - Upholsterer 15.98

11000 - General Services and Support Occupations
11030- Cleaner, Vehicles 8.47
11060- ElevatorOperator 8.47
11090 - Gardener 12.35
11122 - HousekeepingAide 8.82
11150 - Janitor 9.03
11210 - Laborer, Grounds Maintenance 9.77
11240 - Maid or Houseman 7.96
11260 ..Pruner 8.96



11270 - TractorOperator 11.27
11330 - TrailMaintenanceWorker 9.77
11360 - Window Cleaner 9.90

12000 - Health Occupations
12010 - AmbulanceDriver 14.54
12011 - Breath Alcohol Technician 16.79
12012 - Certified OccupationalTherapist Assistant 18.91
12015 - Certified Physical Therapist Assistant 15.23
12020 - Dental Assistant 13.44
12025 - Dental Hygienist 31.12
12030 - EKG Technician 21.27
12035 - Electronetmxtia_ostie Technologist 21.27
12040 - Emergency Medical Technician 14.54
12071 - Licensed PraOical Nurse I 15.02
12072 - Licensed Practical Nurse 1/ 16.79
12073 - Licensed Practical Nurse HI 17.75
12100 - Medical Assistant 12.27
12130-Medical Laboratory Technician 13.20
12160 - Medical Record Clerk 10.75
12190 - Medical Record Technician 13.54
12195 - Medical Transeriptionist 14.51
12210 - Nuclear Medicine Technologist 29.98
12221 -Nursing Assistant I 9.09
12222 - Nursing Assistant II 10.21
12223 - Nursing Assistant HI 11.15
12224 - Nursing Assistant IV 12.61
12235 - Optical Dispenser 12.04
12236 .-Optical Technician 15.36
12250 - PharmacyTechnician 12.19
12280 - Phlebotomist 13.46
12305 - Radiologie Technologist 20.76
12311 - Registered Nurse I 20.47
12312 - Registered Nurse II 25.06
12313 - Registered Nurse lI, Specialist 25.06
12314 - Registered Nurse BI 30.32
12315 - Registered Nurse HI, Anesthetist 30.32
12316 - Registered Nurse IV 36.30
12317 -Scheduler (Drug and Alcohol Testing) 19.73

13000 - Information and Arts Occupations
13011 - ExhibitsSpecialist I 15.36
13012 - Exhibits Specialist H 16,60
13013 - Exhibits Specialist Ill 20.31
13041 - lllnsWa_r I 16.84
13042 - lllummtor II 19.48
13043- IllustratorIH 23.83
13047 - Librarian 21.57
13050 - Library Aide/Clerk 11.87
13054 - Library Information Technology Systems Administrator 19.48
13058 - LibraryTechnician 17.94



13061 - Media Specialist I 14.01
13062 - Media Specialist lI 15.67
13063 - Media Specialist Ill 17.47
13071 - Photographer I 12.76
13072 - Photographer 1I 16.37
13073 - Photographer 111 17.69
13074 - Photographer IV 21.64
13075 - Photographer V 26.17
13110 - Video Teleconferenee Technician 14.17

14000 - Information Technology Occupations
14041 - ComputerOperatorI I 1.21
14042 - Computer Operator H 15.16
14043 - Computer Operator I]I 16.96
14044 - Computer Operator IV 18.85
14045 - Computer OperatOrV 20.87
14071 - Computer Programmer I (1) 17.65
14072 -Computer Programmer II (1) 21.70
14073 - Computer Programmer lIl (1) 25.18
14074 - Computer Programmer IV (1) 27.62
14101 - Computer Systems Analyst I (1) 23.19
14102 - Computer Systems Analyst 11(1) 27.62
14103 - Computer Systems Analyst IiI (1) 27.62
14150 - Peripheral Equipment OperatOr 12.89
14160 - Personal Computer Support Technician 18.85

15000 - Instructional Occupations
15010 - Airerew Training Devices Instructor (Non-Rated) 21.82
15020 - Airerew Training Devices Instructor (Rated) 26.40
15030 -Air Crew Training Devices Instructor (Pilot) 29.04
15050 - Computer Based Training Specialist / Instructor 22.76
15060 - Educational Technologist 17.51
15070 - Flight Instructor (Pilot) 29.04
15080 - Graphic Artist 17.88
15090 - Technical Instructor 15.79
15095 - Technical Instructor/Course Developer 19.31
15110 - Test Proctor 13.11
15120 -Tutor 13.11

16000 - Laundry, Dry-Cleaning, Pressing And Related Occupations
16010 ,-Assembler 7.65
16030 .-Counter Attendant 7.65
16040 - Dry Cleaner 9.08
16070 .-Finisher, Flatwork, Machine 7.65
16090 - Presser, Hand 7.65
16110 - Presser, Machine, Dryeleaning 7.65
16130 - Presser, Machine, Shirts 7.65
16160 - Presser, Machine, Wearing Apparel, Laundry 7.65
16190 - Sewing Machine Operator 9.57
16220-. Tailor 10.74
16250 - Washer, Machine 8.10



19000- MachineTool Operationand RepairOccupations
19010- Machine-ToolOperator(ToolRoom) 15.98
19040- ToolandDie Maker 19.23

21000 - Materials Handling And Packing Occupations
21020 - ForkliftOperator 13.35
21030 - Material Coordinator 17.55
21040 - Material Expediter 17.55
21050 - Material Handing laborer 9.48
21071 - Order Filler 10.69
21080 - Production Line Worker (Food Processing) 13.35
21110 - Shipping Packer 11.57
21130 - Shipping/Receiving Clerk 11.57
21140- Store Worker I 11.32
21150 - Stock Clerk 14.69
21210 - Tools and Parts Attendant 13.35
21410 - Warehouse Specialist 13.35

23000 - Mechanics and Maintenance and Repair Occupations
23010 - Aerospace Structural Welder 22.14
23021 - Aircraft Mechanic I 21.09
23022 - Aircraft Mechanic II 22.14
23023 - Aircraft Mechanic HI 23.25
23040 - Airera_ Mechanic Helper 15.82
23050 - Aircraft, Painter 20.84
23060 - Aircraft Servicer 18.05
23080 - Aircraft Worker 19.06
23110 - Appliance Mechanic 17.58
23120 - Bicycle Repairer 13.08
23125 - Cable Splicer 25.70
23130 - Carpenter, Maintenance 15.98
23140 - Carpet Layer 15.17
23160 - Electrician, Maintenance 16.79
23181 - Electronics Teclmieian Maintenance I 17.54
23182 - Electronics Teclmieian Maintenance 11 21.73
23183 - Electronics Teclmieian Maintenance nl 22.83
23260 - Fabric Worker 14.74
23290 - Fire Alarm System Mechanic 17.19
23310 - Fire Extinguisher Repairer 13.82
23311 - Fuel Distribution System Mechanic 19.28
23312 - Fuel Distribution System Operator 15.54
23370 - General Maintenance Worker 15.17
23380 - Ground Support Equipment Mechanic 21.09
23381 - Ground Support Equipment Servicer 18.05
23382 - Ground Support Equipment Worker 19.06
23391 .-Gunsmith I 13.79
23392 .. Gunsmith II 15.53
23393 - Gunsmith HI 17.19
23410 - Heating, Ventilation and Air-Conditioning Mechanic 17.03
23411 - Heating, Ventilation and Air Conditioning Mechanic

(Research Facility) 17.82



23430 - Heavy Equipment Mechanic 18.53
23440 -Heavy Equipment Operator 17.07
23460 - Instrument Mechanic 17.19
23465 - Laboratory/Shelter Mechanic 16.37
23470 - Laborer 9.48
23510 - Locksmith 15.98
23530 - Machinery Maintenance Mechanic 18.75
23550 - Machinist, Maintenance 16.79
23580 - Maintenance Trades Helper 12.60
23591 - Metrology Teelmieian I 17.19
23592 - Metrology Technician II 17.99
23593 - Metrology Teelmieian In 18.83
23640 - Millwright 17.19
23710 - Office Appliance Repairer 16.41
23760 - Painter, Maintenance 15.98
23790 - Pipefitter, Maintenance 17.71
23810 - Plumber, Maintenance 17.24
23820 -Pneudraulie Systems Mechanic 17.19
23850 - Rigger 17.19
23870 - Scale Mechanic 15.53
23890 - Sheet-Metal Worker, Maintenance 16.79
23910 - Small Engine Mechanic 15.17
23931 - TelecommunicationsMechanic I 18.67
23932 - Telecommunications Mechanic I1 22.51
23950 - Telephone Lineman 18.67
23960 - Welder, Combination, Maintenance 16.79
23965 - Well Driller 18.59
23970 - Wooderaff Worker 17.19
23980 - Woodworker 13.75

24000 - Personal Needs Occupations
24570 - Child CareAttendant 7.82
24580 - Child Care Center Clerk 9.92
24610 - Chore Aide 10.96
24620 - Family Readiness and Support Services Coordinator 12.63
24630 - Homemaker 12.24

25000 - Plant and System Operations Occupations
25010 - BoilerTender 22.35
25040 - Sewage Plant Operator 20.41
25070 - Stationary Engineer 22.35
25190 .-Ventilation Equipment Tender 15.64
25210- Water Treatment Plant Operator 20.41

27000 - Protective Service Occupations
27004 - Alarm Monitor 13.20
27007 _ Baggage Inspector 9.24
27008 - Corrections Officer 19.12
27010 - Court Security Officer 19.14
27030 -.Detection Dog Handler 12.20
27040 -.Detention Officer 19.12



27070 - Firefighter 18.02
27101 - GuardI 9.24
27102 - Guard II 12.20
27131 - Police Ottiecr I 22,32
27132 - Polic_ Officer II 24.81

28000 - Recreation Occupations
28041 - Carnival Equipment Operator 8.95
28042 - Carnival Equipment Repairer 9.61
28043 - Carnival Equipment Worker 7.77
28210 -Gate Attendant/Gate Tender 12.14
28310 - Lifeguard 10.33
28350 - Park Attendant (Aide) 12.82
28510 - Recreation Aide/Health Facility Attendant 9.91
28515 - Recreation Specialist 9.91
28630 - Sports Official 10.33
28690 - Swimming Pool Operator 14.37

29000 - Stevedoring/Longshoremen Occupational Services
29010 - Blockerand Braeer 16.78
29020 - Hatch Tender 16.78
29030 - Line Handier 16.78
29041 - Stevedore I 13.81
29042 - Stevedore I1 17.66

30000 - Technical Occupations
30010 - AirTraffic ControlSpecialist,Center (HFO) (2) 32.50
30011 - AirTraffic ControlSpecialist, Station(lIFO) (2) 22.33
30012 - Air Traffic Control Specialist, Temahaal(HFO) (2) 24.59
30021 - Areheologieal Technician I 14.33
30022 - Areheologieal Teclmieian 11 16.02
30023 - Areheologieal Technician HI 19.84
30030 - Cartographic Technieian 21.48
30040 - Civil Engineering Technician 20.89
30061 - Draffer/CAD Operator I 14.95
30062 - Dmt_r/CAD Operator II 17.43
30063 - Drafter/CAD Operator HI 19.32
30064 - Drafter/CAD Operator IV 23.77
30081 - Engineering Techineian I 14.53
30082 - EngineeringTeehnioian 11 15.73
30083 - Engineering Technician Ill 18.25
30084 - Engineering Technician 1V 20.61
30085 - Engineering Technician V 25.23
30086 - Engineering TechnicianVI 30.52
30090 - Environmental Technician 18.02
30210 - Laboratory Technician 15.18
30240 - Mathematical Technician 20.71
30361 - Paralegal/Legal Assistant I 18.53
30362 - Paralegal/Legal Assistant 11 22.07
30363 - Paxalegal/Legal Assistant llI 23.25
30364 - Paralegal/Legal Assistant IV 26.71



30390 - Photo-Optics Technician 20.17
30461 - Technical Writer I 19.40
30462 - Technical Writer II 23.72
30463 - Technical Writer 11I 27.36
30491 - Unexploded Ordnance(UXO) Technician I 20.58
30492 - Unexploded Ordnance (UXO) Technician II 24.90
30493 - Unexploded Ordnance (UXO) Technician llI 29.85
30494- Unexploded(UXO)SafetyEscort 20.58
30495 - Unexploded (UXO) Sweep Personnel 20.58
30620 - Weather Observer,CombinedUpperAir or Surface

Programs (3) 16.19
30621 -Weather Observer,Senior (3) 18.00

31000 - Transportation/Mobile Equipment Operation Occupations
31020 - Bus Aide 9.00
31030 - Bus Driver 11.91
31043 - Driver Courier 12.59
31260 - ParkingandLot Attendant 12.00
31290 - Shuttle BusDriver 13.46
313 I0 - Taxi Driver 10.45
31361 - Truekdriver,Light 13.46
31362 - Truckdriver,Medium 16.22
31363 - Truckdriver,Heavy 16.60
31364 - Truckdriver,Tractor-Trailer 16.60

99000- MiscellaneousOccupations
99030- Cashier 9.35
99050- DeskClerk 8.37
99095- Embalmer 20.58
99251- LaboratoryAnimalCaretakerI 10.25
99252- I_d_oratoryAnimalCaretaker11 10.96
99310 - Mortician 20.58
99410- PestController 12.49
99510- PhotofinishingWorker 10.82
99710- RecyclingLaborer 9.48
99711- RecyclingSpecialist 11.05
99730- RefuseCollector 8.70
99810- SalesClerk 10.33
99820- SchoolCrossingGuard 7.07
99830- SurveyPartyChief 18.26
99831- SurveyingAide 10.33
99832 - Surveying Technician 12.82
99840- VendingMachineAttendant 10.84
99841- VendingMachineRepairer 12.97
99842- VendingMachineRepairerHelper 10.84



ALL OCCUPATIONS LISTED ABOVE RECEIVE THE FOLLOWING BENEFITS:

HEALTH & WELFARE: $3.01 per hour or $120.40 per week or $521.73 per month

VACATION: 2 weeks paid vacation after 1 year of service with a contractoror successor; 3
weeks after 5 years, and 4 weeks after 15 years. Length of service includes the whole span of
continuousservice with the present contractor or successor,whereveremployed, and with the
predecessorcontractors in the performance of similar work at the same Federal facility. (Reg. 29
CFR 4.173)

HOLIDAYS: HOLIDAYS: A minimumoftenpaidholidaysperyear,New Year'sDay,Martin
LutherKingJr'sBirthday,Washington'sBirthday,MemorialDay,IndependenceDay,LaborDay,
ColumbusDay,Veterans'Day,ThanksgivingDay,andChristmasDay.(Acontractormay
substituteforanyofthenamedholidaysanotherdayoffwithpayinaccordancewithaplan
communicatedtotheemployeesinvolved.)(See29CFR 4174)

THE OCCUPATIONS WHICH HAVE PARENTHESES AFTER THEM RECEIVE THE
FOLLOWING BENEFITS (asnumbered):

I)Doesnotapplytoemployeesemployedinabonafideexecutive,administrative,or
professionalcapacityasdefinedanddelineatedin29CFR 541.(SeeCFR 4.156)

2) APPLICABLE TO AIR TRAFFICCONTROLLERSONLY - NIGHT DIFFERENTIAL:An
employee is entitled to pay for all work performed between the hours of 6:00 P.M. and 6:00 A.M.
at the rate of basic pay plus a nightpay differential amounting to 10percent of the rate of basic
pay.

3) WEATHER OBSERVERS - NIGHT PAY & SUNDAY PAY: If you work at night as part of
a regular tour of duty, you will earn a night differentialand receive an additional 10%of basic
pay for any hours worked between 6pm and 6am. If you are a full-time employed (40 hours a
week) and Sunday is part of your regularly scheduled workweek, you are paid at your rate of
basic pay plus a Sunday premium of 25% of your basic rate for eachhour of Sunday work which
is not overtime (i.e. occasional work on Sunday outside the normal tour of duty is considered
overtime work).

HAZARDOUS PAY DIFFERENTIAL: An 8 percent differential is applicableto employees
employed in a position that represents a high degree of hazard when working with or in close
proximityto ordinance, explosives, and incendiary materials. This includes work such as
screening, blending, dying, mixing, and pressing of sensitive ordance, explosives, and
pyrotechnic compositions such as lead azide, black powder and photoflash powder. All dry-
house activities involving propellants or explosives. Demilitarization, modification, renovation,
demolition, and maintenance operations on sensitive ordmaace,explosives and incendiary
materials. All operations involving regrading and cleaning of artillery ranges.

A 4 percent differential is applicable to employees employed in a position that represents a low
degree of hazard when working with, or in close proximity to ordance, (or employees possibly
adjacent to) explosives and incendiary materials which involves potential injury such as
laceration of hands, face, or arms ofthe employee engaged in the operation, irritation of the skin,
minor burns and the like; minimal damage to immediate or adjacent work area or equipment
being used. All operations involving, unloading, storage, and hauling of ordance, explosive, and
ineendialy ordnance material other than small arms ammunition. These differentials are only



applicableto workthat hasbeenspeeifieaUydesignatedby theagencyfor ordance,explosives,
andincendiarymaterialdifferentialpay.

** UNIFORMALLOWANCE**

If employees are required to wear uniforms in the performance of this contract (either by the
terms ofthe Government contract, by the employer, by the state or local law, etc.), the cost of
furnishing such uniforms and maintaining (by laundering or city cleaning) such uniforms is an
expense that may not be borneby an employee where such cost reduces the hourly rate below that
required by the wage determination. The Department of Labor will accept payment in aocordance
with the following standards as compliance:

The contractor or subcontraceor is required to furnish all employees with an adequate number of
uniforms without cost or to reimburse employees for the aceualcost of the uniforms. In addition,
where uniform cleaning and maintenance is made the responsibility of the employee, all
conWaceorsand subcontraceorssubjeceto this wage determination shall (in the absence of a bona
fide colleceive bargaining agreement providing for a different amount, or the furnishing of
contrary affirmative proof as to the actual cost), reimburse all employees for such cleaning and
maintenance at a rote of $3.35 per week (or $.67 cents per day). However, in those instances
where the uniforms furnishedare made of "wash and wear" materials, may be routinely washed
and dried with other personal garments, and do not require any special treatment such as dry
cleaning,daily washing, or commercial laundering in order to meet the cleanliness or appearance
standards set by the terms of the Government contract, by the contractor, by law, or by the nature
of the work, there is no requirement that employees be reimbursed for uniform maintenance costs.

The duties of employees trader job titles listed are those described in the "Service Contm_ Act
Direceoryof Occupations," Fifth Edition, April 2006, unless otherwise indicated. Copies of the
Directory are available on the Internet. A links to the Direceorymay be found on the WIlD home
page at <http://www.dol.gov/esMwhd/> or through the Wage DeterminationsOn-Line (WDOL)
Web site at <http://wdol.gov/>.

REQUEST FOR AUTHORIZATION OF ADDITIONAL CLASSIFICATION AND WAGE
RATE {StandardForm 1444 (SF 1444)}

Cortformanee Process:

The eontraceing officer shall require that any class of service employee which is not listed herein
and which is to be employed under the contract (i.e., the work to be performed is not performed
by any classification listed in the wage determination), be classified by the contractorso as to
provide a reasonable relationship(i.e., appropriate level of skill comparison) between such
unlisted classifications and the classifications listed in the wage dOga'minafion.Such conformed
classes of employees shall be paid the monetary wages and furnishedthe fringe benefits as are
determined. Suchconformingprocess shall be initiated by the contractorpriorto the
performance of contract work by such unlisted class(es) of employees. The conformed
classification, wage rate, and/or fringe benefits shall be retroaceiveto the commeneement date of
the contract. {See Section 4.6 (C)(vi)} When multiple wage determinationsare included in a
contract,a separate SF 1444should be prepared for each wage determinationto which a class(es)is to be conformed.

The process for preparinga conformance request is as follows:



1)When preparing the bid, the contractor identifies the need for a conformed occupation) and
computes a proposed rate).

2) After contract award, the contractor prepares a written report listing in order proposed
classification rifle), a Federal grade equivalency (FGE) for each proposed classification), job
description),and rationale for proposed wage rate), including information regarding the
agreement or disagreement of the authorized representative of the employees involved, or where
there is no authorized representative, the employees themselves. This report should be submitted
to the contracting officer no later than 30 days after suchunlisted elass(es) of employees performs
any contract work.

3) The contracting officer reviews the proposed action and Promptly submits a report of the
action, together with the agency's recommendations and pertinent information including the
position of the contractor and the employees, to the Wage and Hour Division, Employment
Standards AdminisWation,U.S. Department of Labor, for review. (See section 4.6(bX2) of
Regulations29 CFR Part4).

4) Within 30 days of receipL the Wage and Hour Division approves, modifies, or disapproves the
action via transmittal to the agency contracting officer, or notifies the contracting officer that
additional time will be required to process the request.

5) The contracting officer transmits the Wage and Hour decision to the contractor.

6) The contractor informs theaffected employees.

Information required by the Regulations must be submitted on SF 1444 or bond paper.

Whenpreparirig a conformance request, the "Service Contract Act Directory of Occupations" (the
Directory) should be used to compare job definitions to insure that duties requested are not
performed by a classification already listed in the wage determination. Remember, it is not the
job title, but the required tasks that determine whether a class is included in an established wage
determination. Conformances may not be used to artificially split, combine, or subdivide
classifications listed in the wage determination.
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The contractor shall submit Plan as directed in the applicable DRD
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O Attachment J-6Table 1 Installation Accountable Property and Services

The Crewand ThermalSystems Division's (CTSD) Systems Test Branch (STB) at the
JohnsonSpace Center(JSC) provides anextensive arrayof testing services and
capabilitiesfor NASA and externalcustomers. Significanttest capabilitiesinclude:

• human-ratedspace environmentchamberfacilities whereinspace suited
crewmemberstramand test in space-simulated environments

• human-ratedand unmannedtesting of equipmentcontaininghazardous materials
such as anhydrous ammonia

• a diverse array of small environmental test chambers
• specialized NASA program testing facilities such as the Space Station Airlock

Test Article chamber complex

It is anticipated that the contractor may have temporary access to, be temporary furnished
with, or temporary use, the types of facilities and or equipment described above in the
performance of this contract only if it is determined to be in the best interest of the
Government. Additional information pertaining to the above facilities and equipment can
be found at:

http://ctsdtests.isc.nasa.gov/

O Other facilities to be provided include the JSC Calibration Laboratory. In accordance
with clause G.3, JSC 52.204-92, all local area contractors are required to use the
laboratory. This includes any need for calibration as related to any other testing that may
be conducted on or near site.

ADMINISTRATIVE PROVISIONS RELATING TO INSTALLATION-
ACCOUNTABLE GOVERNMENT PROPERTY AND SERVICES

(a) Requests for specific supportto be furnished by the Government pursuant to
the "Installation-Accountable Government Property" clause and the "List of Installation-
Accountable Government Property and Services" clause shall be made by the contractor
to the Contracting Officer as part of the delivery ordering procedures (see Clause
F.5 - Ordering Procedures), the completion of forms, needed tOobtain support, shall be
accomplished by the contractor.

(b) If the contractor requests property or services which are not available or cannot be
made available from the Government to meet the contractor's schedule needs, the
requesting document will be canceled and retumed to the contractor. The contractor will
thereafter be responsible for acquiring the needed items or services.

(c) If the contractor initiates a transfer of accountability (DD Form 1149) from the

O contractorto the Government, the contractor shall continue to account for the property inquestion until contractor receives notification that the form has been signed by the JSC



€" t--
NNJ04HI-I99B AttachmentJ-6

A - Crew, Robotics, andVehicle Equipment(CRAVE)- Unrestricted

Supply and Equipment Management Officer (SEMO) or his/her authorizedrepresentative. If the contractor does not receive such notice in a reasonable time,
contractor will make inquiry through the Property Administrator as to the status of the
transfer.

0

0
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Attachment J-6
O Table 2 Government Furnished Property/Facilities

Although it is not the intent of the Government to provide property to contractors, it is
recognized that since it is not known all the work to be required under this contract
throughout the period of performance, property may be provided if it is in the best
interest of the Government. In accordance with clause 1852.245-76, List of Government-
Furnished Property (GFP), the following property will be provided if so included on the
Delivery Order:

A. List of Property the Contractor Shall Replace

Item Use of Date to be
Quantity Acquisition Cost Property Furnished to I

Location the Contractor]

[Insert a description of the item(s), quantity, acquisition cost, and date the property will
be furnished to the Contractor] - List of Property will be added as requirements are
further identified and the determination to provide property is determined to be in the best
interest of the Government.

B. List of Property the Government Will Replace

it_I I Iuse°fOatet°beQuantity Acquisition Cost Property Furnished to
Location the Contractor

[Insert a description of the item(s), quantity, acquisition cost, and date the property will
be furnished to the Contractor] - List of Property will be added as requirements are
further identified and the determination to provide property is determined to be in the best
interest of the Government.
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GOVERNMENT PROPERTY PLAN

The contractor will submit Plan as part of their proposal.
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Preface

This document, the Crew, Robotics, and Vehicle Equipment Inventory Management Plan, was
prepared for the NASA Johnson Space Center by Oceaneering Space System (OSS) and is
submitted in accordance with the Data Requirements Description (DRD 52).

O
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Definitions

Government Property - includes all property owned or leased to the Government or acquired by
the Government under the terms of a contract. This includes both Government-Furnished
Property and Contractor-Acquired Property as defined below:

Government Furnished Property (GFP) - is normally considered property already in the
possession of, or acquired directly by the Government and made available to the Contractor.

Contractor Acquired Property (CAP) - property procured or otherwise provided by the
Contractor for the performance of a contract, title to which is vested in the Government.

Government material - is property which may be incorporated into or attached to an end item to
be delivered under a contract, or which may be consumed in the performance of a contract. It
includes, but is not limited to, raw and processed materials, parts, components, and small tools
and supplies.

Centrally Reportable Equipment (CRE) - plant equipment, special test equipment (including
components), special tooling, and non-flight space property (including ground support
equipment) that a) is generally commercially available and used as a separate item or component
of a system, b) has an acquisition cost of $1000 or more, c) and is identifiable by a manufacturer

O and model number.
Controlled Document Package (CDP)- The official documentation (Drawings, FIMRS, NCR's,
etc) issued by CDM that is required to manufacture the product.

Logistics - The Logistics Department consists of Shipping/Receiving, Certified/Bonded Stores,
and the Tool Crib.

IP
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O Acronyms

CAP Contract Acquired Property
C/DM Configuration/Data Management
CDP Controlled Document Package
CERT Certification

CRE Centrally Reportable Equipment
DR Discrepancy Report
FIMR Fabrication Inspection Materials Record
GFP Government Furnished Property
GSA Government Services Administration

IATA International Air Transport Association
JSC Johnson Space Center
NASA National Aeronautics and Space Administration
NBL Neutral Buoyancy Lab
NEMS NASA Equipment Management System
NCR Nonconformance Report
OSS Oceaneering Space Systems
P/N Part Number
PO Purchase Order
PRO Carrier Bill Number

SR Service Request
QA Quality Assurance
QOP Quality Operating Procedure
TPS Test Preparation Sheet

I
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1.0 Introduction

1.1 Purpose

This planestablishes the requirements,methods, andinstructionsfor receiving, disposing,
storing, moving inventory, acquiring,reporting,controllingandrecordingof GFE, and CAP
property for which OceaneeringSpace Systems (OSS) is accountable.

1.2 Applicability and Scope

This plan is applicableto all OSS personnel,including subcontractorswho provide support to
OSS for the Crew,Robotics, and Vehicle EquipmentDRD 52. Itdefines maintenance,repair,
protection,and preservationof Governmentproperty,and describes the OSS receiving,handling,
stocking, and issuance of Governmentproperty.

1.3 Responsibility
OSS inventorymanagement is a partof ourManufacturingService Group and is responsible for
all Government-Furnished Equipment(GFE), Government-FurnishedMaterial (GFM),and
Contractor-AcquiredProperty(CAP) used on this contract,both durableand expendable
supplies.

O ManufacturingManager designated PropertyAdministratorand has
The OSS will be the OSS
overall responsibilityfor the implementationof this procedure.The ManufacturingManager
reports to the GeneralManager and dottedline to eachof the OSS Program Managers.The
PropertyAdministratorhas the organizationalauthorityandindependenceto ensurethat the
InventoryManagementSystemPlanis vigorouslyimplemented.This person is the focal point of
oversight, control, audit,and customerliaison for all GovernmentProperty relatedactivities on
the program, including subcontractors,vendors,and suppliers.

The ManufacturingManagerhas overall responsibilityfor the implementationof this procedure.

The Receiving Technician is responsiblefor the receipt andverification of all incoming
shipments.

QualityReceiving Inspectors areresponsible forthe inspectionof all items with quality
requirementsin accordancewith PA/PRC/007,ReceivingInspection.

Stores personnelwill be responsiblefor the operationof a limited access storage area. Stores
personnel will also be responsible for ensuringthat all doorswhich provide access to the
Certified/Bonded Stores areas are secured by security locks. (Access to the Certified/Bonded
Stores areas will be allowed only with the consent and presence of Stores Personnel).

The Logistics Lead, along with the Stores personnel, have responsibility for retaining the
Certified/Bonded Stores security keys.

D The Driver is responsible for all pickup and deliveries of all materialsand documentation.

Government Property Plan.doe
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I OSS General

Manager

I

IPropeVAeniensttratort-----tOSSPr°pertyAdministratOrI I
I I

1
Logistics Clerk

Figure 3.1-1: Organization Chart

2.0 Reference Documents

D MFG/PRC/001 Control of OSS and Customer ContractProperty Property, and Customer
Supplied Products

MFG/PRC/013 Shipping Orders
MOP-09-22 Handling, Storing,Using, and Controlling Hazardous Chemicals
MOP-09-23 The Management and Disposal of Toxic and Hazardous Chemical

and Waste Materials

PA/PRC/002 GFI/CFI Procedure or Inspection and Maintenance
PA/PRC/007 Receiving Inspection
PRCH/PRC/001 Purchasing Procedure

Fol-lrls

Form 409 Purchase Requisition Form
Form 405 Purchase Order Form

Form D809 Stores Transfer/Requisition Form
Form H884 Shipping Order Form
JSC Form 1710 Multi-item Warehouse Supply Requisition
NASA Form 1256 Inventory Adjustment Voucher

NASA Form 1018 Report of Government Owned/Contractor Held Property
NASA Form 1368 NASA Critical Item Label

t Form DD1419 DOD Industrial Plant Equipment RequisitionForm DD1149 Requisition and Invoice/Shipping Document
Form DD1348 DOD Single Line Item Requisition System Document

Government Property Plan.doe
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Form DD250 Material Inspection and Receiving Report
MIL-STD-129 Marking for Shipment and Storage

MIL-STD-794 Procedures for Packaging and Packing of Parts and Equipment
MIL-STD- 130 Packing of Parts and Equipment
MIL-P- 116 Packaging Methods of Preservation
NHB 6000.1 Requirements for Packaging, Handling and Transportation for

Aeronautical and Space Systems, Equipment and Associated Components
JSC 18983 Preservation and Packaging Manual
CFR Title 49 Transportation of Hazardous Materials
IATA International Air Transport Association
JSC 26549 JSC Manual for the Control of Program Stock
NFSD 97-0 NASA FAR Supplement Document, Section 1845.71
NFSD 97-0 NASA FAR Supplement Document, Section 1846.672

3.0 Process and Procedures

OSS will use existing, proven, policies, procedures, instructions, practice and controls, update

O and implement, to ensure that OSS achieves all Government Property control requirements.
3.1 Receipt and Identification
Upon receipt of GFP/CAP equipment, pertinent information will be recorded on a computer
database, according to contract, for internal records.

Government Fttmished Equipment, product, and/or material and Contractor Acquired Property is
checked against the shipping document. The accompanying document(s) is/are dated and
stamped.

A visual inspection is performed for damage. When damage is noted, the Customer is notified
immediately.

Incoming products that require quality inspection are released to Receiving Inspection for
processing in accordance with PA/PRC/002.

A Property Tag will be affixed to each item of Government Property when required. This
property will be entered in a computerized database for historical records.

A copy of the required document will be made and forwarded to the appropriate Subcontract
Administration Management.

3.2 Maintenance and Calibration of Government Supplied Property
Inspection and test equipment are inspected and calibrated as necessaryto ensure continued

I accuracy. Records are maintained and audited per PA/PRC/016.

Government Property Plan.doe



Document No. 31100-70001
Release Date:
Revision Date:

O Page 4

3.3 NASA Equipment Management System (NEMS) (If Applicable)

For items consideredto be $1000 or more, a FormDD1419 must be submittedto the appropriate
Screening Office before new items of Centrally Reportable Equipment are procured. The NEMS
will be used to screen agency property assets to avoid purchase of equipment already within
NASA resources.

If the item(s) are not available within NASA resources, a Form DD1419 is returned certifying
non-availability by the Property Administrator. A Purchase Request will be generated to procure
item(s) per approved purchasing procedures.

3.4 Utilization of Government Property
Governmentproperty will not be used on anycontractother than that for which it was
requisitionedwithoutprior approvalfrom the ContractingOfficer.

3.5 Excess Government Property
All governmentproperty assigned to OSS will be screened annuallyto ensure that a need for the
property still exists. The screeningwill be performedat the time that the annualinventoryis
conducted. Screeningdocumentationwill be kepton file for auditverification.

When governmentpropertyhas been determinedto be excess to the needs of a contract, the

property will be processed in accordance with instructions providedby the Contract/Subcontract
Administrator for the appropriate contract.

3.6 Inventory
All governmentpropertyand materialswill be inventoried annuallyor as instructed.The annual
inventory schedule determinationwill be madeby the Division PropertyAdministrator andthe
Government PropertyCustodian.

Inventorieswill be conductedby the Logistics Leadwho also serves as the GovernmentProperty
Custodian.

Inventory consists of sighting, taggingor marking, describing, recordingand reporting the
property concerned.

Equipmentinventorieswill be conductedin accordancewith the following guidelines:

• All equipmentwill be countedandrecordedon an inventorycount sheet.
• Inventorycount sheets will be given to the checker who will verify the count againstthe

records.

• If a discrepancy exists between the inventory count and the records, a recount will be
performed.

• Lost, stolen, or damaged government property shall be reported by telephone to the
Contract/Subcontract Administrator of the appropriate contract as soon as the property is
discovered missing or damaged. A written report will follow within 30 days.

• Material inventories will be conducted in accordance with steps outlined in section 3.9.

Government PropertyPlan.doe
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• All inventory adjustments will be recorded on an Inventory Adjustment Voucher (NASA
Form 1256).

Results of the inventory must be submitted to the appropriate Contract/Subcontract
Administrator within 30 days after completion of the inventory. This will include:

• A listing which identifies all discrepancies disclosed by the inventory, and

• A signed statement that a physical inventory of government property was completed on a
given date and that the official property records were found to be in agreement with the
inventory, except for discrepancies reported.

3.7 Report of Government Property
OSS will submit NASA Form 1018, "Report of GovernmentOwned/ContractorHeld Property",
when contractuallyrequired,to the Contract/SubcontractAdministrator.

This reportwill be preparedin accordancewith NASA FAR SupplementDocument (NFSD 97-
0), Section 1845.71.

3.8 Shipping Government Property

O If the shipment is to a government installation or to a JSC Contractor, the shippingclerk will
prepare a Form DD1149 or DD250 unless otherwise specified by the contract. The appropriate
contract voucher number will be assigned by C/DM. The Form DD1149 or DD250 must be
signed and approved by the appropriate person, i.e., Contract Office, Technical Monitor,
Property Administrator.

3.8.1 Distribution of Form DD1149 Shipping Document
• Original will be retained in C/DM.

• Two copies will accompany the shipment.

• One copy will be sent to Accounting with the bill of lading.
• One copy will be sent to the Program Manager.

• Distribution of any other copies will be as contract requires.

3.8.2 Material Inspection andReceiving Report (Form DD250)

A Form DD 250 will be used to deliver and ship all NASA JSC hardware deliverables (contract
deliverables). The Form DD250 will be generated by Logistics. QA determines and notifies
Logistics when a DD250 is to be generated for Flight (Class I or U) hardware. Production
Control notifies Logistics when a DD250 is to be generated for Class HI, Trainer, Mock-up, or
Prototype (any non-flight) hardware.

I The Form DD250 will be filled out accordingto the NASA FAR SupplementDocument (NFSD97-0), section 1846.672, and the following additional information:
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. The line item dollar value thatis to be included on the form is an estimated value supplied to
Logistics from Engineering and/or Production Control, and an "E" (for estimated) should be
listed in the appropriate blank/column.

• The DD250 number, or shipment number, should be comprised of a three "Alpha", four
"numeric" code (i.e.- SSD0001) in ascending numeric order for each contract. A Log with the
next available number is generated and kept by C/DM.

• Quality Assurance will indicate by letter, or on the ADP or C of C, or in block 23 of the
DD250, that the hardware delivered meets contract deliverable requirements.

• If hardware is being delivered on site (JSC), and on all first time deliveries, they must go
through JSC Building #421. Building #421 personnel must receive and sign for hardware in
section 22 of the DD250 Form.

• Quality Assurance is to provide advance notification to NASA QA of the pending delivery of
the hardware for planning purposes.

When the Form DD250 document is used, distribution will be as follows:

• Original form will accompany the hardware.
• One copy will be retained in the shipping files (located in Logistics).

O • One copy will be sent to C/DM.• One copy will be sent to the NASA Quality Assurance Representative.
• One copy will be sent to the appropriate hardware Program Manager.

• A copy of all DD250's must be provided to Contracts (page E2 from the Contract tells the
distribution of the customer (NASA) side). Contracts will generate the shipper for fixed price
hardware items based on the DD250's and the determined need to be paid. If shippers are
prepared for partial payment, this will be determined by Contracts and the Program Manager
for that project. Otherwise, one shipper will be prepared after the Program Manager closes
the project.

3.9 Packing NASA Hardware
For shipments of NASA hardware, Class I, Class II, and Class 111items, the Shipping Clerk will
ensure that NASA Form 1368 "NASA Critical Item Label" is prominently displayed on the top
and each side of the shipping container. This label will alert personnel to the criticality of the
item to the NASA effort. The container shall be lined with a minimum of 2 inches of sheet foam,
or designed in a manner to ensure no damage occurs during shipment.

Each shipping container will be marked in accordance with MIL-STD-130 and MIL-STD- 129,
when applicable.

Coordination will be made with Quality Assurance for each shipment to ensure that all quality
and packaging requirements have been met. Quality Inspection will be in accordance with
applicable quality operating procedures.

O 3.10 GSA Supplies (Applies only if a budget is available)
GSA supplieswill be requisitioned through the appropriate Subcontract Administrator.
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The Logistics Group is responsible for ordering, receiving and maintaining records of all GSA
supplies.

Supplies will be requisitioned using the following forms:

• DD1348 - GSA Requisition Form (Single line item) (work stoppage)

• JSC 1710 - Single or Multi-item Warehouse Supply Requisition

Upon receipt of a verbal request for supplies, the appropriate requisition will be prepared.
Required approval will be obtained, then the requisition will be processed.

When processing "work stoppage" requisitions the total cost shall be entered in remarks column.

The Logistics Group will make copies of all requisitions and will retain in a document register.

3.10.1 Procedure for Receipt of Items

The Logistics Group, upon receipt of items from GSA stock will:

• Sign (not just initial) and date the two receiving copies of DD Form 1348-1. (The delivery
person will take one copy back with them).

O • Circle the quantity shown as delivered in block Q of the second copy of the receiving formand retain for the Logistics Group files.

• Enter in the receiving part of the document register the date or receipt, quantity received, unit
cost, and total cost.

The requester will date and sign the back of the receiving copy.

When order is complete, the receipt form is filed by Julian date in the Logistics Group "closed"
file.

3.11 Bonded Stores

Items can only be issued and received in Bonded Stores using the following forms:

• Form DD250
• Form 290

• Form 528
• Form 1027
• Form 1149
• DR
• NCR

• TPS

O Data Entry/Receipt and issue of Bonded Stores Items:
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Upon receipt and issue of items to be placed in Bond, Quality Assurance will be notified and
required for verification of the following:

• Paperwork matches hardware
• Serial Number
• Lot Number

• Part Number

• Unit Cost

• Quantity
• Class

• Item Description

• Expiration Date

Once QA determines all documents and hardware are correct, QA will stamp the paperwork and
911 tag when issued or received.

Stores personnel will then update database to reflect status of all hardware moved.

O 3.12 Disposition of Closed Contract Materials
3.12.1 General

When a contract is to be closed, the Program Manager will request the Logistics Lead to provide
a closing inventory list. Once the list is generated, all inventory on that contract is on hold
pending disposition as described in the following paragraphs. The Logistics Lead will provide
the closing inventory list to the Program Manager and the Contracts Administrator.

Inventory transfers on fixed price contracts should be completed within 60 days of contract
close. Government or customer furnished equipment must be transferred as described in
section 3.14. Transfers must follow all contractual requirements.

3.12.2 Cost Plus or Time and MaterialContracts

For cost plus or time and materialcontracts, the Contracts department will send the list, along
with any required contractual forms, to the Customer Contracting Officer to request direction for
disposition of the contract material. The Logistics Lead will ensure the inventory is segregated
and placed on hold until direction is received. Government or customer furnished equipment
must be dispositioned as describedin section 3.14 and all associated contractual requirements.

3.12.3 Fixed Price Contracts

For fixed pricecontracts, the Program Manager or designee will determine the disposition for all
remaining inventory. The followingdispositions are possible for each item of inventory:

• Transfer to another active job

• Transfer to an inventory account (common or program area)

• Downgrade and transfer to uncontrolled storage
Government Property Plan.doe
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• Dispose or scrap

The Program Manager and Contracts Manager must approve all dispositions and transfers. In
addition, the Manufacturing Manager must approve all transfers to an inventory account. A VP
or General Manager must approve inventory transfers with over $25,000 in total original value.
When inventory is transferred from one manager's account to another manager's account, both
managers must approve the transfer. In general, all transfers will be made at zero value.
Whenever possible, transfers should be made to a common account to minimize transfer
paperwork requirements when the parts/material are ultimately needed.

3.12.4 Handling of Items in Inventory Accounts

Items in stock in an inventory account must be reviewed, issued and tracked in the inventory
control system as shown in sections 3.4 - 3.8, and will be inventoried as described in section 3.9.
As part of the annual inventory, stock will be screened for usage history and condition. Parts and
materials that have degraded or have not been utilized for 2 or more years should be evaluated
for downgrade, scrap or disposal. Downgrade, scrap, or disposal of these items is at the
discretion of the inventory account manager or general manager.

O
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1.0 Introduction

1.1 Approach

Oceaneering Space Systems' Reliability and Maintainability approach is to 1) identify and
eliminate by design all critical failures; 2) identify and control critical items and items subject to
limited life; 3) minimize failure through test, verification, failure reporting, failure cause analysis
and effective non-recurrence actions; and 4) minimize maintainability life cycle costs. This plan
describes how the tasks will be executed, controlled, and reported. It complies with NSTS
5300.4 (1D-2) and is submitted in accordance with DRD 37.

1.2 Applicable Documents

The following documents are applicable to the extent specified herein:

NASA Documents

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

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

O SSP 30234 "Instructions for Preparation of Failure Modes and Effects
Analysis and Critieal Items List for International Space Station"

SSP 30312 "EEE and Mechanical Parts Management and Implementation"

JSC 61360 "JSC Engineering Directorate Certified Parts Approval Program
(EDCPAP)"

SSP 41000 "System Specification for the International Space Station"

JSC 17057 "GFE Limited Cycle Time/Age Life Item Requirements"

JSC 28484 "Program Requirements Document for Johnson Space Center
(JSC) Non-Critical Government Furnished Equipment (GFE)"

NPG 8735.1 "Procedure for Exchanging Parts, Materials, and Safety Problem
DataUtilizing the Government Industry Data Exchange Program
(GIDEP) and NASA Advisories"

2.0 Task Planning

2.1 Task Performance

Oceaneering's approach to task performance is based on our experience working closely with
NASA in managing reliability tasks, including FMEA, CIL, PRACA, and parts control. The

D Reliability organization plans, develops,and integrates activitiesreliability by providing
specialized technical assistance, analyses, inspections, and data; and by conducting or
participating in tests and demonstrations to verify design adequacy.
Reliability and Maintainability Plan.doc
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2.2 Task Interrelation with Other Related Tasks

Specific interfaces andthe requireddata flow between organizations provide a structure that
ensures that the Reliability program tasks are accomplished effectively. These interfaces are
shown in Figure 2.2-1.

Reliability tasks within OSS are inter-related as follows:

1) Reliability Engineers (RE) participate in all design reviews and are cognizant of design
evolution to ensure that reliability requirements and criteria are addressed,

2) RE obtain input from Logistics for maintenance crew-hour per year allocations and provides
reliability data to ILS for determining correction maintenance frequency,

3) RE provide Systems Engineering and Design Engineering reliability inputs for Source control
drawings and subcontractor Statement of Work (SOW),

4) RE supports Configuration Control Boards (CCBs) by providing reliability impacts of
proposed changes, and

5) RE establishes operation constraints to insure product reliability is not degraded.

O

I
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Figure 2.2-1: Reliability Interfaces
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2.2.1 Systems Engineering

Reliability provides Systems Engineering with inputs to Source and Specification Control
Drawings (SCDs), and subcontract SOWs. Systems Engineering establishes and implements the
process that ensures that these inputs are properly reflected in program requirements documents.
Reliability allocations and requirements are used to flow down quantitative requirements to our
Subcontractors. Reliability engineers provide the bridge that ensures the interfaces between
Systems, Integrated Logistics Support (ILS), Test and Quality Assurance are maintained and
result in productive communication. The Reliability organization supports Systems Engineering
in conducting trade studies where reliability is affected.

2.2.2 Design Engineering

All of the analyses that reliability engineers perform to satisfy the objectives of Section 2.4 are
based on data required from the Design organizations. Therefore, this interface is critical and
includes design organizations of subcontractors and suppliers. Design data required to perform
FMEA/CIL, limited life analysis, and reliability predictions include functional flow diagrams,
schematics, assembly drawings, testability logic matrices, and parts environmental and stress
data.

2.2.3 Quality

O QA engineering ensures that systemsand components are manufactured, assembled and
inspected per the design and requirements of the contract. Through the Reliability and System
Safety team, QA is informed of any reliability/safety-related issues or concerns that are brought
forward during safety reviews, so that any Quality-related issues are addressed.

2.2.4 Configuration Data Management

Proper configuration management of both engineering design documents and system safety
documents ensures that hazard analysesare performed on the current configuration and that the
system safety documents can be maintained and traced. All requirements, hardware, software,
and procedural changes from the establishedbaseline are evaluated for safety. Design engineers
review and provide inputs to system safety information as part of the two-way eommtmication
process. Hazard analyses and hazard lists are updated, as required, to reflect hazards that have
been introduced, eliminated, or modified as the result of a configuration change. CM releases
and updates safety documentation as required by the Reliability and System Safety team. After
safety documentation is formally approved and signed, the original documentation is submitted
to CM for retention.

2.2.5 Integrated Logistics Support

Periodically, Logistics support is needed for maintainability, maintenance, and logistics
planning. Reliability estimates and predictions are used in the Logistics Support Analysis
(LSA). Maintenance, Crew Hours per Year and Failure Rate Data, are all incorporated in

D Logistics Planning as a means preparingand/or ensuring mission success is achieved.
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2.2.6 Maintainability

From a pure discipline technology standpoint, maintainability is more closely aligned to
reliability than any other discipline. Maintainability engineers utilize and provide support in the
preparation of the FMEA and CIL.

These analyses are utilized in developing fault sets for establishing testability strategies and test
point selection and optimization. Maintainability utilizes mean time between failure (MTBF)
predictions and failure probability density functions (PDFs) in their analyses. Reliability
redundancy models and criticality classifications are utilized in emergency maintenance analyses
and fault detection and isolation probability estimates.

2.2.7 Safety

Manned flight safety is the most critical of design objectives. Reliability engineers interface with
safety utilizing safety products such as hazard analyses, maximum allowable time to restore
safety critical functions, and safety trade studies to minimize hazards in the maintenance
environment. Safety supports reliability activities such as the tasks to identify maintenance
induced hazards and emergency maintenance analyses required in the FMEA.

2.2.8 Systems Test and Verification

O The reliability verification effort consists of validation by analysis, assessment, and
demonstration. Interaction with the test organization is required to utilize targets of opportunity
which will occur as various orbital replacement units (ORUs), subsystem and systems tests are
conducted. Requirements for life testing, environmental stress screening, assessing failure, fault
tolerance, redundancy management, and limited life testing will be supported by the Reliability
Organization.

Reliability andMaintainabilityPlan.doe
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2.3 Task Product Identification

The products to be developed fromthe reliabilityandmaintainabilitytasks areshown in Figure2.3-1.

DRD No. Description Utilization

37 Reliability and Maintainability Provides plannedmethods for accomplishing reliability
Plan andmaintainabilitytasks.

33, FailureModes and Effects Initiatesadditionaldesign action
49 Analysis (FMEA) Input safetyanalysis

Test planning
Mission planning
Selection of MIPs
Fault detection and isolation
Maintainabilityanalysis
Maintenanceplanning
Logistics planning

33 Critical Items List Identifies critical items for risk assessment
49 Identifies waiver requirements

Initiatesadditionaldesign action

O Inputto safety analysesTestplanning
Selectionof MIPs
Faultdetectionandisolation
Maintainabilitystudies
Maintenanceplanning
Logisticsplanning

40 ProblemReportingand Providescorrectiveaction recommendations
CorrectiveAction Notifiesother usersof significant problems

32 LimitedLife ItemsList Providesforcontrolledreplacementpriorto failure

SpaceStationReliabilityand Providesquantitativereliability measures forevaluating
MaintainabilityPredictions againstrequirements
Report Supportsmaintainabilityandlogistics analyses

42 GovernmentIndustryData Provides a controlledmethod of ALERT initiation,
ExchangeProgramandNASA investigation,andresponse, as well as partobsolescence
AdvisoryProblem Data fornewdesign.

43 EEE PartsControlPlan Controlsthe selection, acquisition, traceability, testing,
inspection,packaging,storage, and applicationforparts.

17 EEEPartsList andAnalysis Reportto documentthe analysis used to verify thatthe
Report selected electrical parts are not overst_essed in worst case

environments, operatingconditions and duty cycles.

I Figure 2.3-1: Products Developed from Reliability & Maintainability Tasks
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2.4 Task Schedule

A typical schedulefor reliabilityand maintainabilitytask accomplishment, outputproduct
submittalandprogramreviews is shown in Figure 2.4-1.

DRD # Program Milestones PDR CDR A/R
37

Reliability Plan U
Initial update of approved plan

33 or 49, as Failure Modes and Effects Analysis V V
applicable PDR Submittal V

CDR Submittal
AR Submittal

33 or 49,as CriticalItemsList V V
applicable PDR Submittal V

CDR Submittal
AR Submittal

40
ProblemReportasrequired V

LimitedLifeItemsList V
CDR Submittal V
AR Submittal

17 EEEPartsList andAnalysisReport V V V

43
Electrical,Electronic,andElectromechanical(EEE)Parts V V
ControlPlan

Figure 2.4-1: Reliability Task Program Schedule

2.5 Task Product Dissemination

Reliability activities are an integral part of the following functions:

A. Project: Reliability Engineers review designs to ensure that reliability design
requirements are met. They also monitor thermal and electronic deiating.

B. Test Engineering: Reliability Engineers support test requirements development. Tests are
monitored by reliability to ensure that failures are correctly recorded.

C. Manufacturing: Reliability Engineers provide insight into basic fabrication and
manufacturing processes that can be planned and traded off during design to minimize
degradation effects.

D. Quality Assurance: FMEA is used to establish inspection criteria. Close coordination by
reliability assures that the critical items are properly characterized and verified.

Reliability and Maintainability Plan.doc
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E. Logistics: Reliability estimates and predictions are used in the Logistics Support
Analysis (LSA) process.

F. Contracts: Reliability participates in audits of suppliers and supplier hardware.
Reliability works through the buyer of each subcontractor to ensure reliability
requirements are met.

G. Safety: FMEA/CIL data is coordinated with safety for use in hazard analysis.

H. Maintainability: Reliability mean time between failure (MTBF)predictions and failure
probability density functions (PDF) are used in the Maintainability Analysis process.
Reliability's redundancy models and criticality classifications are utilized in emergency
maintenance analyses and fault detection and isolation probability estimates. FMEA/CILs
are utilized and supported by Maintainability engineers.

Tailored reliability requirements plus lessons learned are updated in design criteria and the
reliability plans/procedures and are provided to the designers as reliability requirements. During
the design evolution, Reliability Engineering determines which specific method will be applied
to support or challenge the design approach. Subsequent changes to the approved designs will be
similarly analyzed and the FMEA/CIL maintained current. The FMEA/CIL will be accomplished
by Reliability Engineering. Other deliverable products, Limited Life Items List and Reliability

Analysis are the responsibility of Reliability.

3.0 Management

Oceaneering's Reliability and Maintainability activities areplanned and developed as an integral
part of design, development, testing, evaluation and operational activities. Time-phased
scheduling charges are developed for each reliability task. Progress is assessed by management
and reported against each major milestone.

3.1 Organization

The reliability and maintainability (R&M) function at Oceaneering is the responsibility of the
reliability engineer, reporting to the Product Assurance Manager.

The engineering manpower is distributed to match evolving program requirements and maintain
an adequate span of control. Cross-discipline training of Safety, Reliability, Integrated Logistics,
and Quality engineers provides flexibility and efficiency in task scheduling and accomplishment.

O
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OSS Product Assurance Manager

11
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Reliabilityand

Configuration Safety Quality Quality Integrated Maintainability
Management Engineering Engineering Inspection LogisticsSupport Engineering

Figure 3.1-1: Reliability and Maintainability Reporting Responsibility
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3.2 Reliability and Maintainability Audits
The R&M function is integrated into all design processes. R&M specialists work with Project
Engineering to guide designers, suppliers, manufacturing, test and operation personnel
responsible for including reliability and maintainability requirements in their initial designs and
plans. Reliability and Maintainability supports internal design reviews at the system, subsystem,
and component level; PDR, CDR, readiness reviews, and Program Reviews. Material addressed
at these reviews includes:

a) Quantitative and qualitative assessments of conformance to specified maintainability
requirements;

b) Status of solutions to outstanding maintainability problems and critical areas;

c) Results of engineering design analyses with maintainability impact;

d) Key trade studies resulting in Maintainability enhancements or trade-offs;

e) Results of emergency maintenance analyses including proposed design changes for identified
deficiencies;

3.3 Supplier Control

O Reliability requirements for each procurement are determined by item complexity and criticality.Procured equipment which is identified as having high maintenance costs, is reliability
significant, or contains critical or safety-critical items is subjected to special controls for
reliability characteristics. Reliability prepares and publishes a list identifying these items and
provides quantitative and qualitative reliability design requirements. These requirements are
included or referenced in Source or Specification Control Drawings, Project Technical
Requirement Document and SOWs. As the design matures, reliability/maintainability trades are
conducted by the subcontractors to insure reliability goals and maintainability requirements are
optimized to provide the best possible availability. Reliability engineers and the designers
coordinate with each other to provide optimized designs; reliability engineers provide guidance
and suggestions for meeting Reliability design metrics. Major supplier data required by the
contract are included in OSS deliveries.

Reliability evaluates competitive proposals for reliability characteristics to assist in selection of
the best qualified supplier. Checklists are used to evaluate characteristics such as Mean Time
Between Failure (MTBF), mission reliability, redundancy, etc.

Supplier progress is monitored through periodic meetings, progress reports, design reviews, and
test reports. Suppliers participate in Government Industry Data Exchange Program (GIDEP) in
accordance with DRD 42 and NPG 8735.1, "Procedure for Exchanging Parts, Materials, and
Safety Problem Data Utilizing the Government Industry Data Exchange Program (GIDEP) and
NASA Advisories". Further, suppliers identified as providing equipment which is reliability or
safety-significant are required to provide reliability data.

0
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Reliability personnel interface with suppliers through written and verbal communications. The
written communications include written reports required by the Program as well as other routine
correspondence. Verbal communications include telephone conversations and face-to-face
meetings. Reliability personnelmeet with suppliers on a basis according to the needs of the
program. Meetings are used to review progress; and to discuss designs, reliability block
diagrams, reliability metrics, FMEA, CILs, Limited-Life Items, and other product assurance
analyses to address questions and problems.

For proposed off-the-shelf hardware, R&M reviews include eliciting and evaluating historical
data, and its applicability to the current intended usage. R&M's concurrance is required for
procurement drawings, component specifications, and supplier statement of work.

3.4 Reliability and Maintainability of Government Furnished Equipment (GFE)
R&M engineers identify required documentation and advise NASA of any apparent deficiency or
inconsistency in the R&M of GFE items in order that early corrective action can be taken.

4.0 Reliability and Maintainability Engineering

4.1 Reliability and Maintainability Design Criteria

Continuous informal review of design is accomplished in accordance with hardware design

O review procedures and instructions. Specific tasks to be follows:accomplished are as

1) Review procedures and instructions for compliance to contract requirements;

2) Review of designs/design documentation as they progress; preparation of reliability and
maintainability checksheets or signing of documents for release to show compliance to
contract reliability requirements and criteria;

3) Review of design changes for reliability and maintainability impact;

4) Reliability evaluationsof design trade studies are utilized as an integral part of the trade-off
process and selection decision. Reliability evaluations take into consideration the criticality
category, FMEA, qualification/acceptance test status, parts and materials selection and
application, redundancy, failure history, and overall effects on reliability as applicable.
Results of the reliabilityevaluations are documented.

5) Review of parts, materials, processes, and test requirements specified in the design
documentation with respect to manufacturing, reliability, qualification and acceptance testing
throughout the manufacturing, assembly and test phases of hardware production.

4.2 Reliability and Maintainability Support of Design/Readiness Reviews

Reliability Engineering will participate in formal reviews. Reliability inputs and documentation
for the formal reviews (FMEAs, CIL, and Limited Life Items Lists) will be provided as specified
in the contract and or SOW. Supporting reliability documentation, consisting of the following

I items, (as applicable to the specific review), will be maintained for review.
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1) Reliability review checklists, document review logs, or supplier design review minutes.

2) Documentation of each deviation from specified reliability requirements.

3) Circuit stress analysis, where applicable.

4) Reliability estimate(s) and redundancy analysis, where applicable.

5) Reliability criteria and requirements.

6) Problem resolution reports.

7) Reliability review meetings.

Reliability support of readiness reviews concentrates on the assurance that reliability criteria and
requirements have been achieved. Primary inputs are:

1) Assessment of inherent reliability.

2) Assessment of closure of reliability issues, such as action items from acceptance data reviews
and single points of failure.

3) Assessment of reliability verification through evaluation of equipment test history, failure
reports, corrective action, and problem resolution reports.

4.3 Trade Studies

The R&M effort includes participation in trade studies. The Project Engineer,Project Manager,
or Program Manager initiating the trade study ensures that reliability and maintainability inputs
are included.

4.4 Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL)
A FMEA and CIL are prepared in accordance with NSTS 22206 or SSP 30234, as applicable,
and submitted in DRD 33 or 49.

The FMEA is a standard procedure that identifies the credible modes of failure within a system
design and determines the effect of each failure on:

a) the component

b) the subsystem

c) the success of the EVA mission

d) the safety of the crew

The analysis also provides a description of system redundancies or degraded/alternate modes of
operation available for mission continuation or crew safety after the initial failure. The method

D of detection and criticality of the hardware failure and function loss is included. Results are used
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as inputs to the CIL, design trades, safety, maintenance requirements definition, maintainability,
logistics support analyses, test planning, and test equipment design.

Flight hardware FMEAs are performed to levels consistent with the various stages of the design
effort, beginning at the functional levels to determine to determine criticality of function loss.
These results determine definition of system and subsystem redundancy requirements and
redundancy management strategies. For criticalities identified as 1, 1R, 2 and 2R FMEAs are
performed to the piece-part level.

The Critical Items List tabulates the critical failure modes in the FMEA and provides additional
justification and rationale for retaining the current component designs. The critical failure modes
as defined in NSTS 22206 are those single or double failures that cause loss of life/vehicle or
loss of mission and also fail one or more redundancy screens, and single failures that result in
loss of mission.

The rationale for acceptance includes the following information:

a) Design features which minimize the probability of occurrence of the failure mode;

b) Test to detect the failure mode

a. Acceptance tests

O b. Certification tests

c) Inspections during manufacturing to confirm that specific failure mode causes are not
inadvertently manufactured into the hardware.

d) Failure history of the hardware failure mode during flight, acceptance testing, certification
testing, and field testing

e) Ground turnaround inspectionsperformedbefore flight

1°) Operating procedure, flight rules, and special training procedures required to retain system
functions when the failure mode occurs.

The FMEA/CIL documents are working documents which are periodically updated to reflect
design changes, system and/or operationalmodifications, and other changes.

4.5 Failure Rate Data

Failure rates in conjunction with duty cycles and sensitivity analysis are used to predict
reliability parameters. Current component failure rate data for all hardware is compiled and
maintained. This data is used in the accomplishment of reliability analysis, maintainability
analysis, availability estimates, logistics support analyses, reliability trades, and other studies as
appropriate.

Failure rate data is obtained from a variety of sources, the preferred source being historical data.
Historical data is obtained from the SpaceStation Reliability and Maintainability Predictions
Report, GIDEP, NASA documents, and other reports. Whenever possible, data obtained in the
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space environment is used. When space experience is not available, data from other
environments is used in conjunction with the appropriate environmental factor.

4.6 Limited Life Items

Each design is reviewed to determine any limitations which must be imposed on the operation of
the equipment in its intended use. OSS will provide reports which estimate life expectancy for
on-orbit maintenance items to support maintenance time predictions and preventative
maintenance analysis. Parameters to be considered include:

a) Shelf-life limitations

b) Operational life limitations

c) Scheduled maintenance, calibration, or replacement requirements

d) Special packaging, handling, and transportation requirements

When identified, the item is listed on the Limited Life Items List and submitted in DRL 32. The
list provides the following minimum information:

a) Item name

I b) Part number
c) Serial number

d) Contractor and Government Entity (CAGE) code

e) Life limiting parameter, material, or function (including analyses)

f) Refurbishment limit

g) Restrictions (handling, storage, special requirements)

h) Justification

4.7 EEE Parts Control Program and EEE Parts List and Analysis Report

The R&M engineer participates in the EEE Parts Control Programdetailed and submitted per
DRD 43. The engineer also provides analysis information for all parts in the EEE Parts List, As-
designed Parts List according to DRD 17, Electrical, Electronic, and Electromechanical Parts
List and Analysis Report.

4.8 Problem Reporting System
Problemreports are prepared,reported, and closed out in accordancewith established
procedures. Reliability verifies that the criticality coding of problems agrees with the
FMEA!CIL. Problem reports are also reviewed for any new component failure modes that
should be included in the FMEA. Corrective action/recurrence control is verified by Reliability
for design related problems by review of Engineering Changes and Material Review Board
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(MRB) actions. The PRACA system is structured to retain, index, summarize, and categorize
problem data to form the basis for trend analysis and feedback for design action.

Problems are identified and documented when they occur in any phase of the program. Problem
reports are provided from the point of occurrence, whether at a vendor facility or at the operating
facilities, including flight operations. Problem reports document any nonconformance, failure or
unsatisfactory condition potentially affecting safety, reliability, or performance, or indicating a
generic failure trend. This is initially documented on a discrepancy report, followed by an
assessment using the criteria in JSC 28035 for reporting to the PRACA system. The NASA
ALERT system is similarly utilized, including responding to ALERTs generated on other
programs in accordance with DRD 42.

4.9 Maintainability Assurance

Maintainability allocations and design featureare cross-checked by independentreliability
assessments. Reliability provides failure ratedataformaintainabilitypredictionsand trades.
Conversely, crew maintenance down time allocationsareused to establish reliability goals. The
MTBF predictionmodels complementthe MTTRpredictionandLogistics Support Analysis
process. Actual demonstrationis used to validatemaintainabilityfeaturesand establish optimum
availability.

O 4.9.1 Preventive Maintenance Requirements Analysis
A Preventive Maintenance Requirements Analysis is accomplished to identify required
scheduled maintenance. Reliability Centered Maintenance (RCM) analyses techniques are
selectively used and tailored to provide cost-effective analysis. The preventive maintenance
analyses involve identifying preventive maintenance tasks and frequencies with the objective of
preserving the inherent design reliability and safety of systems and equipment while minimizing
maintenance costs. The analysis is weighted to reflect the maintainability objective of
minimizing on-orbit and ground maintenance manpower requirements. This task is
accomplished through the joint cooperation of Reliability, Maintainability, and Engineering.
Maintainability has the primary responsibility for task completion and implementation.

4.9.2 MaintenanceDegradation Analysis

Although it is one of the objectives of the Maintainability program not to degrade the inherent
reliability of the end item through corrective and preventive maintenance procedures, it is
unavoidable that for some assemblies, maintenance action imposes a certain amount of reliability
degradation. Analyses are conducted to identify the maximum number of allowable maintenance
actions for assemblies that are identified to experience accelerated wear-out tendencies as a
result of maintenance.

4.10 Quantitative Maintainability Requirements and Groundrules
Quantitative Maintainability requirementsare contained in the End Item Specification (EIS).

0
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4.10.1 Maintenance Manhours Per Year (MMH/Y)

The quantitative requirement governing the maintainability design is the MMH/Y resource
allocation provided in the End Item Specifications (EIS). These Maintainability allocations will
be used as the baseline against which design alternatives are evaluated. Preventive maintenance
analysis shall be conducted to determine an optimum preventive maintenance schedule that will
minimize the amount of manpower required to sustain the required mission capability and will
also minimize downtime.

4.10.2 Maximum Allowable Time to Restore (TTR) for Safety CriticalItems

Maximum allowable TTRs for safety-critical functions will be established by the Safety
organization. Safety-critical maintenance activities will not exceed these established
requirements° Verification will include both analysis and maintenance demonstrations.

4.10.3 Fault Detection

Fault detection requirements, including requirements for automatic fault detection, will be as
established in the EIS or Software Requirements Specification (SRS). Additional detection-rate
goals will be established as required to ensure a fault detection capability that is consistent with
the MMHYY requirements in accordance with SSP 41000, International Space Station Systems
Requirement Document.

O 4.10.4 Fault Isolation

Fault isolation requirements, including requirements for automatic fault isolation, will be as
established in the EIS or SRS. Additional isolation rate goals will be established as required to
ensure a fault isolation capability, that is consistent with the MMH/Y requirements in accordance
with SSP 41000, International Space Station Systems Requirement Document

4.10.5 False Alarm Rate

The false maintenance requirement rate considering both system equipment and BIT/BITE shall
not exceed the requirements established in the EIS or SRS. False maintenance requirement is
defined as a f_ult indicated by BIT/BITE or other monitoring circuitry where no fault exists.
Analyses and tests will be done to optimize the overall sensitivity of BIT/BITE. Sensitivity is
kept at an optimum level which ensures that all failures will be detected while the number of
false alarms will be kept under the acceptable limit.

4.11 Maintainability Mathematical Model

MaintainabilityMathematical Models are developed and/or utilized to accurately represent
system design characteristics that pertain to maintainability. The models are developed to
predict:

1) The probability of detection and isolation faults to a single ORU

i 2) Mean Time to Repair3) Maintainability Man-Hours per Year (MMH/Y)
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4) Subsystem and ORU quantitative maintainability characteristics required to support system
level requirements

A Probability Density Function (PDF) Model is created to predict Time to Repair (TTR) for both
on-orbit and ground maintenance of the end item. A log normal function is employed by
Oceaneering in their model.

4.12 Maintainability Prediction
The basic methodology of MIL-HDBK 472 procedure IV is used to perform maintenance tasks
time prediction. Thisprocedure incorporatesthe following inputdata:

a) lg testingand ground simulation

b) Historical on-orbit data

e) Operational data

d) Engineering analyses/estimations

5.0 Data

The Reliability Engineer utilizes PRISM Software, which is a program that offers a variety of

O general and system output reports to provide summarized visibility into the details of reliabilitypredictions. As previously mentioned, the Reliability Engineer also utilizes the Government
Industry Data Exchange Program (GIDEP), which provides a controlledmethod of ALERT
initiation, investigation, and response, as well as part obsolescence for new design.

The PRISM Software creates and stores reliability predictions within the program and contains a
list of all of the reliability predictions resident in the PRISM database. From a project
standpoint, excel databases are also maintained as a means of tracking predictions and part
obsolescence.
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