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RAPID III
STATEMENT OF WORK

1.0 Introduction

This Statement of Work (SOW) describes the baseline set of requirements for the delivery of a
spacecraft via the Rapid Spacecraft Acquisition (RSA) “Rapid III” contract. The Rapid III
contract serves as a rapid and flexible means for the Government to acquire spacecraft and
related services in support of the science and technology missions of the National Aeronautics
and Space Administration (NASA). Under the contract Rapid III Contractors offer spacecraft
and related services to be purchased via Government placed Delivery Orders (DO).

Specific mission requirements will be defined in the DO issued for each mission. The spacecraft
designs and services may be tailored, as needed, to meet the unique needs of each mission.

Spacecraft designs and related services being offered through the Rapid III contract are required
to comply with a baseline set of safety and quality requirements defined in the Rapid III Mission
Assurance Requirements (MAR) document. Like the SOW and other requirements, the safety
and mission assurance requirements may be tailored by each mission to meet their specific
needs.

This Contract may be utilized by other United States Federal Government Departments and
Agencies.

2.0 Scope

The Scope of Work encompasses all the required effort from receipt of a Rapid III DO for a
specific mission, through the launch, delivery, on-orbit checkout and acceptance of the
spacecraft.

Each Rapid III spacecraft is offered inclusive of the deliverables and services outlined in this
SOW and the Rapid III MAR. The SOW and mission specific requirements for each mission
shall be as defined in the DO issued for that mission. DOs will be issued by the Government in
accordance with the ordering procedures contained in the contract. DOs for non-standard
services may also be issued by the Government.
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3.0 Documents & Requirements

3.1 Applicable Documents

These documents apply directly to the performance required, and contain provisions that
constitute requirements of this SOW on the Rapid III Contract DOs to the degree specified in
Section 4.0. All mission specific applicable documents, including but not limited to those listed
below, will be specified on each DO.

Document Title Doc # Rev:
Rapid III Mission Assurance Appendix E, RFP November 2, 2009
Requirements (MAR) * NNG1020007304R
MAR Applicable Documents (See MAR) (See MAR)
Mission Requirements Specification (Mission Specific)
Mission Operations Concept Document (Mission Specific)
Instrument Interface Requirements (Mission Specific)
Launch Vehicle Interface Requirements (Mission Specific)

* Subject to revision in the DO.

3.2 Reference Documents

These documents contain information relating to the work required by this SOW on the Rapid III
Contract Delivery Orders. The mission specific reference documents will be specified on each
DO.

Document Title Doc # Rev:
MAR Reference Documents (See MAR) (See MAR)

3.3 Requirements Precedence

In the event of a conflict in requirements between this SOW and the MAR or any other
referenced document, the requirements of this SOW shall take precedence. Applicable
documents take precedence over Reference documents.

3.4 Requirements Verbs
In this SOW, a requirement is identified by “shall”, a good practice by “should”, permission by

“may” or “can”, expected outcome or action by “will” and descriptive material by “is” or “are”
(or other verb form of “to be”).

4.0 Work Performed by the Contractor

4.1 Standard Services

For this contract, the effort to produce a Rapid III Core Spacecraft with selected Rapid III Core
Spacecraft Options and all mission-unique modifications required in the DO, developed in
accordance with the related System Performance Verification Program Plan, results in a product
called the mission specific “Core Spacecraft.” *
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* NOTE: Mission specific core spacecraft is also referred to as the “mission spacecraft” in the
RFP.

The effort to integrate one or more payload instrument(s) with the mission specific core
spacecraft and qualify the combined payload instrument(s) and mission specific core spacecraft
in accordance with the DO and related System Performance Verification Program Plan, results in
a system called an “Observatory”. The integration of only one instrument shall be assumed in
the baseline effort although more instruments may be required in a mission specific DO.

A spacecraft for a specific mission placed via a DO may be a combination of a Rapid III Core
Spacecraft and Rapid III Options as contained in the contract schedule, as well as Mission
Specific Modifications to the applicable Core Spacecraft and its associated Options.

The complete set of technical requirements as contained in the DO shall be applicable to the
Core Spacecraft, the Core Spacecraft Options and the Mission Specific Modifications.

4.1.1 Core Spacecraft

The Contractor shall develop, implement, integrate, and test a Core Spacecraft that is ready for
payload integration, as well as satisfy all related requirements of Section 4.3., Standard Services.
The Core Spacecraft and its development shall conform to the applicable: a) System
Performance Specification, b) System Performance Verification Program Plan, and c) Mission
Assurance Implementation Plan (MAIP), provided by the Contractor with the Rapid III Core
Spacecraft proposal and incorporated in the Rapid III contract. If applicable, the Core Spacecraft
may be modified per Section 4.1.3, Mission Specific Modifications.

4.1.2 Core Spacecraft Option(s)

The Contractor may provide performance options to the Rapid III Core Spacecraft. If provided,
the Contractor shall develop, implement, test, and qualify performance Option(s) to the Core
Spacecraft such that the combined Core Spacecraft and Core Options are ready for payload
integration, and satisfy all of the requirements of Section 4.3. The Option(s) to the Core
Spacecraft and their development shall conform to the applicable: a) System Performance
Specification, b) System Performance Verification Program Plan, and c) Mission Assurance
Implementation Plan (MAIP), provided by the Contractor with the Rapid III Core Spacecraft
proposal and incorporated in the Rapid III contract. If applicable, the Core Spacecraft options
may be modified per Section 4.1.3.

4.1.3 Mission Specific Modifications

In order to meet the unique requirements of a DO for a specific mission, the Contractor may
modify their Rapid III Core Spacecraft and Core Spacecraft Options. These modifications shall
be applied as necessary for the adaptation of the Rapid III Core Spacecraft, core options, and
implementation effort under the contract, to meet the requirements of the mission specific DO.
The extent of the modifications may include, but are not limited to, the addition of performance
parameters; changes to any performance parameter; changes to System Performance Verification
Program Plan, and Launch Site Operations and Test Plan; the addition of new specifications,
requirements, analyses, tests, reports, hardware, software or support; adaptation of baseline
hardware or software configurations; changes to baseline schedules, reviews, funding profiles,
and milestones; and the modification of the contract deliverable items list. This results in a
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mission specific core spacecraft. It is expected that in some cases the extent of modifications
required to meet the specific mission requirements may be extensive.

4.1.4 Mission Observatory

The Contractor shall integrate the mission payload-instrument(s) with the mission specific core
spacecraft, qualify the resulting Observatory, provide launch support and flight operations
support, and satisfy all of the requirements of Section 4.3.

4.2 Non-Standard Services

The Government may issue non-siandard service DOs or issue non-standard service Task Orders
(TO) under an existing DO. The Contractor shall provide all personnel, facilities, materials, and
other resources needed to perform non-standard services as ordered under this contract.

Acceptance criteria for Non-Standard Services will be specified in the associated DO or TO.

4.2.1 Mission Specific Non-Standard Services

Non-standard services ordered under this section shall be directly related to a specific mission
under an existing DO. The services ordered and the applicable requirements will be described in
the mission specific Request for Offer (RFO) and resulting DO.

Non-standard services may be ordered for the following types of efforts:

a) Special Studies;

b) Analyses;

¢) Contractor-provided Mission Operations and/or Network Services including, but not limited
to, control and operation of the spacecraft via control centers, flight software maintenance,
networks, and/or data processing and storage facilities;

d) Services and facilities in support of a Government Resident Office; and,

€) Anomaly support after on-orbit acceptance of the spacecraft.

4.2.2 Non-Mission Specific Non-Standard Services

Non-standard services ordered under this section are independent of any mission specific DO,
but may address issues associated with possible future missions. The services ordered and
applicable requirements will be described in an RFO and the resulting DO.

These DOs may be issued for the following types of efforts:

A. Studies and analyses related to a core spacecraft or to a potential mission spacecraft, which
include, but are not limited to: performance capability, modeling parameters, modifications,
launch vehicle compatibility, instrument interface and compatibility, integration and testing,
launch support and on-orbit checkout.

B. Tasks, including but not limited to: core spacecraft design envelope enhancement, core
spacecraft modifications, verification testing, core spacecraft technology update feasibility, and
the definition, review and update of processes.



RAPID 1l NNG10AZ16B

4.2.3 Non-Mission Specific Hardware

The Government may order flight systems and/or components at a level below an integrated
spacecraft, which meet requirements specified in a Non-Mission Specific DO. The flight
systems and/or components shall be accompanied with all documentation (e.g. analysis,
certifications, and data) that are specified in the Non-Mission Specific DO.

4.3 Standard Services Implementation
This section describes the effort required of the Contractor upon receipt of a DO for Standard
Services.

The Contractor shall provide all facilities, services, personnel and other resources necessary for
the implementation of all efforts necessary to meet the mission specific DO requirements.

Acceptance criteria will be specified in the Mission Specific DO.

4.3.1 Program Management

The Contractor shall provide a Program Management (PM) function that is responsible for
control and coordination of all activities on each mission specific DO. The PM function shall
serve as the central point of contact with the Government for information for all activities under
the DO.

4.3.1.1 Government Insight and Surveillance

The Contractor’s PM function shall provide to the Government reporting and real-time insight
into program status, as well as, technical and programmatic performance information on all of
the Contractor’s responsibilities and activities performed under the DO.

Insight is defined as the understanding necessary to knowledgeably concur with the Contractor’s
actions through watchful observation, inspection, or review of program events, documents,
meetings, tests, audits, hardware, etc., without approval/disapproval authority.

The Government will define the specific insight that it requires in each mission specific DO.
Should the Government identify non-compliance with requirements, a difference in
interpretation of test results or in requirements, the Government will take action to ensure
compliance.

The Contractor shall notify the Government Contracting Officer, the Government resident office
or the appropriate Government operations organization or personnel of meetings, reviews,
operations or tests in sufficient time to permit meaningful Government participation.

The Contractor shall grant access for NASA mission assurance and other representatives to
conduct audits, assessments, or surveys upon notice or as otherwise requested by the
Government. The Contractor shall supply documents, records, equipment, and a work area
within the Contractor’s facilities.

In addition to any other Government on site auditing functions, the Contractor shall provide full

time office space for a minimum of two Government project representatives from six months
after the award of a DO until three months after delivery and acceptance of product.
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4.3.1.2 Control of Sensitive Information

The Contractor shall implement appropriate management systems which prevent the improper
dissemination of competition sensitive information associated with the mission efforts of a
Principal Investigator.

4.3.1.3 Documentation

The Contractor shall develop, produce, deliver, and maintain all documentation required by the
Contract Data Requirements List (CDRL) identified in the mission specific DO. CDRL items
shall be delivered in accordance with Rapid III CDRL Table 1, SOW Data Items and the CDR

table contained in the Rapid III MAR, Clause J, Attachment E of the Contract.

All efforts, including the performance of tests and analyses not otherwise explicitly stated in
other parts of the SOW, but determined jointly by the Contractor and the Government to be
mission critical, shall be performed and documented by the Contractor.

All documentation, data and analyses generated for, or applicable to, the DO effort, shall be
made available to the Government upon request at the Contractor’s facility.

4.3.1.4 Spacecraft Project Reviews

The Contractor shall conduct reviews and provide for timely reporting of project status to the
Government. This shall include discussions on problem areas and timely transfer of technical
information to the Government, including progress and status on achieving major project
milestones and materials required by the Government for systems review and evaluation.

4.3.1.4.1 Program Monthly Status Reviews (MSRs)
Program MSRs shall be conducted at the Contractor’s facility.

At a minimum, the Contractor shall present the following information at the Program MSRs:

1. Status of work being performed including appropriate schedule progress and metrics;

2. Milestone Monitoring - The Contractor shall report on the progress made toward
accomplishing each of the planned project milestones. Each report shall include a listing of
major accomplishments and a discussion of any problems associated with each milestone as
well as their resolution;

3. Changes to design parameters such as weight, power profile, communications, system

performance, etc.;

Resource allocations and margins (e.g. telemetry, commands, power, weight, data storage,

processor capability, etc.);

Status of technical issues;

Descriptions and status of technical problems and the resolutions;

Subcontract technical performance; and

Performance assurance status including non-conformance and failure report dispositions.

>
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4.3.1.4.2 Spacecraft Systems Reviews
The Contractor shall provide technical and management support to certify the Core Spacecraft or
Observatory readiness at the following baseline set of spacecraft systems reviews:

. Length . CDRL
*

Spacecraft Systems Reviews (Days) Location Deliverable
S/C Requirements Review (SRR) 2 Contractor’s Facility | CDRL 15A
S/C Preliminary Design Review (PDR) 3 Contractor’s Facility | CDRL 15B
S/C Critical Design Review (CDR) 3 Contractor’s Facility | CDRL 15C
?Illthrll{x;nent Integration Readiness Review 2 Contractor’s Facility | CDRL 15D
giasl%vatory Pre-Environmental Review 2 Contractor’s Facility | CDRL 15E
Observatory Pre-Shipment Review (PSR) 2 Contractor’s Facility | CDRL 15F
Observatory Acceptance Review (OAR) 1 Contractor’s Facility | CDRL 15G

* This list of systems reviews and their requirements may be modified to meet the needs of each
specific mission and will be defined in each mission specific DO.

The Contractor shall host and provide data for these reviews.

The Government will chair these reviews and provide Requests for Action (RFAs) to the
Contractor for response. The PDR, CDR, PER and PSR will be additionally attended by a
Government Integrated Independent Review Team (IIRT). The Contractor shall provide to the
Government, for approval, formal responses to all RFAs.

At or before each review, the Contractor shall provide to the Government the CDRL submissions
required relative to that review meeting as indicated in the Rapid IIl CDRL and MAR.

Each review shall be considered complete when: (1) the Government chairperson for the review
provides notice that the criteria for successful completion have been satisfactorily met; (2) all
RFAs deemed ‘critical’ by the chairperson have been closed to the Government’s satisfaction
and (3) all CDRL:s required at or prior to that review have been delivered and found to be
acceptable by the Government. Acceptance by the Government may require that all CDRL item
modification recommendations resulting from Government “Review” or required for
Government “Approval” have been incorporated by the Contractor. The criticality of RFA’s will
be determined and documented by the review chairperson when submitted to the Contractor.

The above reviews shall form the baseline set of project contract milestones as called out in

Sections H.15 and H.16 of the Contract. These milestones will be modified as needed for each
mission specific DO.
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4.3.1.4.3 Mission Reviews
In addition to the above reviews, the Contractor shall provide support to various mission reviews.
As a baseline, support of the following mission reviews shall be assumed:

Mission Reviews * Length Location
(Days)
Mission Operations Review (MOR) 2 Government Site
Flight Operations Review (FOR) 2 Government Site
Flight Readiness Review (FRR) 1 Launch Site

* A list of reviews and requirements will be specified in each mission specific delivery order.

The purpose of the MOR is for the Government project to provide to the
Government Integrated Independent Review Team (IIRT) a comprehensive status
of the project’s mission operations planning, including a breakdown of
requirements to the various elements and plans for verification and validation of
those requirements.

The purpose of the FOR is for the Government project to present to the IIRT the
state of readiness of the Flight Operations Ground Systems to support prelaunch,
launch and flight operations.

The purpose of the FRR is for the Government project to provide to the launch
management the state of readiness for all flight and ground systems to support
launch and operations. The FRR is used to determine the final go/no-go decision
for proceeding with the launch countdown.

Coordination of Mission Systems Design Reviews such as Mission PDR and Mission CDR with
the related Spacecraft reviews shall be as indicated in the DO.

4.3.1.5 Engineering Change Proposals, Deviations and Waivers

In accordance with CDRL 14, Engineering Change Proposals (ECP), Deviations and Waivers,
the Contractor’s PM function shall be responsible for the timely reporting, submission and
negotiation with the Government on all ECPs.

4.3.2 Systems Engineering

The Contractor shall perform the necessary systems engineering required to ensure that the core
spacecraft, options, and modifications meet all of the performance, interface, and implementation
requirements of the mission specific DO.

The systems engineering effort shall include the analyses and flow-down of technical
requirements and allocation of system budgets for the Core Spacecraft, Core Spacecraft options,
and mission specific modifications, as well as requirements for GSE and communications links.
The effort shall also include definition and maintenance of all interface documents, verification
of all defined and derived requirements, technical risk evaluations, system design tradeoff
analyses, orbital performance analysis, flight software requirements analysis (see Section 4.3.6,
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Flight Software) and lower level requirements (e.g. subsystem, components, assemblies, parts).

4.3.2.1 Requirements Analyses and Allocations
The Contractor shall conduct complete analyses of the mission requirements which fully
establish, define, maintain and control system budget allocations.

An appropriately updated index of analyses and allocations shall be maintained by the
Contractor. The results of all analyses shall be made available by the Contractor for Government
review at each subsequent monthly status review.

4.3.2.2 Interface Definition, Verification and Control

The Contractor shall specify all interfaces not explicitly defined by the Government. These
interfaces shall be defined, documented, verified and controlled for the duration of the DO, by the
Contractor.

External interfaces, models, and analysis shall be documented in accordance with CDRL 6.
Telemetry and command requirements shall be documented in accordance with CDRL 5.

4.3.2.2.1 Spacecraft/Payload-Instrument Interface

The Contractor shall document and maintain all design interface information between the
spacecraft and the Government provided payload-instrument(s). The Contractor shall prepare
the Instrument Interface Control Documents (IICD), as defined in CDRL 2, and shall be
responsible for its maintenance and configuration management.

The Government and the Contractor will have signature approval on the IICD.

The Contractor shall provide analytical models and shall perform all analyses and tests required
to ensure proper electrical, mechanical, thermal, and operational compatibility between the Core
Spacecraft and the Government provided payload-instrument(s).

4.3.2.2.2 Observatory/Ground Operations Interface - Mission Specific

The Contractor shall participate in the preparation and maintenance of the Flight Operations
Ground System Interface Control Document (OPS-ICD). The Contractor shall submit Flight
Operations Ground System Interface documentation as defined in CDRL 7.

The responsibility for writing, configuration management, and gaining approval of the
OPS-ICD shall reside with the Government.

A flight operations readiness end-to-end interface verification test of the Observatory to the
Flight Operations Ground System shall be performed by the Contractor prior to the final flight
mate to the launch vehicle. The test shall demonstrate commanding and telemetry capability
between the Observatory and the Mission Operations Control Center. The Contractor shall
perform all analyses and tests required to ensure proper operational compatibility between the
Observatory and the Government provided Flight Operations Ground Systems. The Contractor
shall develop, maintain and provide all technical and programmatic documentation required to
ensure successful operation of the Observatory, including the requirements outlined in CDRL 13,
Spacecraft Operations Description Manual and CDRL 12, Flight Operations Support Plan. The
Government and the Contractor will have signature approval on the OPS-ICD.
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4.3.2.2.3 Observatory/Launch Vehicle Interface

The Contractor shall participate in the preparation and maintenance of the Observatory-to-
Launch Vehicle Interface Control Documents (LV-ICD). The Contractor shall submit Launch
Vehicle documentation in accordance with CDRL 8. The Government and the Contractor will
have signature approval on the LV-ICD.

The responsibility for writing, configuration management, and gaining approval of the LV-
ICD shall reside with the Government.

A flight ready mechanical fit check and an electrical interface verification test of the Core
Spacecraft (or Observatory) to the launch vehicle interface shall be performed by the
Contractor prior to the final flight mate to the launch vehicle interfaces. The mechanical fit
check and electrical interface verification test shall be performed at the Contractor’s location
prior to shipment to the launch site. The Government, or launch service provider, will supply a
test payload attach fitting which simulates the launch vehicle side of the interface. The
Contractor shall provide the analytical models and shall perform all analyses and tests required to
ensure proper electrical, mechanical, thermal, and operational compatibility between the
Observatory and the Government provided launch vehicle and launch vehicle environments. The
Government, through the launch service provider, will provide for three (baseline) cycles of
Coupled Loads Analysis. The Contractor shall develop, maintain and provide all technical and
programmatic documentation required to ensure a successful launch activity, including
documentation in accordance with CDRL 10, Observatory Launch Site Operations and Test Plan,
and CDRL 11, Observatory Launch Site Operations and Test Procedures.

4.3.2.4 Design and Performance Verification Analyses

The Contractor shall perform and document all analyses of the data and information from the
design, qualification testing, acceptance testing, compatibility testing and on-orbit testing of the
Contractor’s hardware and software that are required to ensure that the program shall meet its
specifications and objectives.

4.3.3 Safety and Mission Assurance Management
The contractors baseline spacecraft design and associated services shall comply with the
requirements of the Rapid III Safety and Mission Assurance Requirements (MAR).

The Government may alter the baseline safety and mission assurance requirements and related
CDRLs to meet the needs of each specific mission. The mission specific requirements will be
documented in each mission specific DO.

4.3.4 Spacecraft Systems Implementation
The Contractor shall develop and implement a System Performance Verification Plan in
accordance with MAR Sections 9.1 and 9.2 and associated CDRLs.

The Contractor shall develop and provide a System Performance Verification Matrix in
accordance with MAR Sections and 9.3 and 9.4 and associated CDRLs.
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4.3.4.1 Core Spacecraft

The Contractor shall produce and verify the performance of a core spacecraft that meets all of the
requirements, specifications, and interfaces defined in the mission specific DO and the mission
specific Core Spacecraft Performance Specification (CDRL 1).

4.3.4.2 Core Spacecraft Interface Simulator

The Contractor shall provide a Core Spacecraft Interface Simulator(s) for use by mission
elements for interface verification of the instruments. This Interface Simulator need not be
mission specific but may be adaptable by the Coniracior v meet ihe requirements of the mission
specific DO. The Contractor shall make the Spacecraft Interface Simulator available to the
Instrument supplier as required to support the DO mission schedule for the Instrument

development.

4.3.4.3 Core Spacecraft Integration and Test (1&T)

The Core Spacecraft design shall be verified by a combination of demonstration, inspection,
analyses and test utilizing, as needed, Contractor supplied engineering models, prototypes, proto-
flight or heritage flight hardware and software.

Prior to instrument integration, the Contractor shall integrate and test all Core Spacecraft to
payload-instrument interface hardware and software. The Core Spacecraft shall undergo a
comprehensive test that verifies, to the fullest technically practical extent, the necessary
functionality and, performance to demonstrate readiness for observatory level integration.

The Core Spacecraft shall be tested with calibrated and maintained GSE.

The Contractor shall run compatibility testing with the flight operations ground control system as
defined in the DO.

4.3.4.4 Observatory Integration and Test

To the extent defined in the mission specific DO, the Contractor shall plan and conduct
integration of the Core Spacecraft and payload instrument(s) to form an Observatory. The
Contractor shall plan, manage, and execute Observatory level interface verification, system test,
environmental test, and support mission payload specific tests as defined in the DO. At no time
shall any test, functional or environmental, expose the payload instrument to environments,
signals, or other conditions that exceed the limits specified in the Contractor’s Instrument
Interface Control Document (CDRL 2).

The Contractor shall submit for Government approval a written justification for each analysis
that the Contractor plans to perform in lieu of testing.

The Contractor shall submit for Government approval a written justification for each
environmental test or environmental exposure level that the Contractor does not plan to perform.
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4.3.4.5 Core Spacecraft/Observatory Storage

The Contractor shall provide appropriate ground storage for the Core Spacecraft, prior to
delivery or instrument integration, or for the Observatory prior to shipment to the launch site, for
the time specified in the DO. This activity shall encompass storage, in-storage maintenance, and
post-storage activities necessary to bring the Core Spacecraft or Observatory to pre-storage state
of readiness. This shall include, but not be limited to, the storage and maintenance of spare parts
and GSE. The Contractor shall submit storage related documentation in accordance with CDRL
9. The storagc period shall be delineated in the DO. The baseline storage requirement is 0 (zero)
days. However, all preparations to perform such storage situations should be included.

4.3.4.6 Shipment of the Core Spacecraft or Observatory and Ground Support Equipment
The Contractor shall be responsible for the shipment of the Core Spacecraft and Observatory
between the places of manufacture, integration and test, storage and launch operations. The
Contractor shall provide all appropriate shipping containers and handling equipment. The
Contractor shall provide for the shipment of necessary GSE required to support the Core
Spacecraft/Observatory during each phase of test, integration and launch preparation.
Transportation and Handling plans shall be documented in accordance with CDRL 9.

4.3.5 Launch Operations Support

The Contractor shall provide launch support of the completed Observatory. This shall include
launch vehicle interface definition, design verification and management, Observatory launch
preparation and launch support. The Government will make the final go/no-go decision for
launch. The baseline launch support activity shall include the following efforts:

1. Launch Site Safety - Prior to shipment of the Observatory and associated equipment to the
launch site, the Contractor shall prepare and provide Observatory related safety
documentation as required by the launch site safety and launch range organizations. The
Contractor shall submit the Missile Safety Prelaunch Safety Package (MSPSP) in accordance
with MAR and CDRL MA 3-7. The Government will provide to the Contractor launch site
related information for all Government Furnished Equipment, including the payload-
instrument(s), for inclusion in the MSPSP.

2. Launch Operations Planning - This effort requires the development and maintenance of
interfaces with all entities that play a role in Observatory launch. This involves coordinating,
planning and performing all tasks which are necessary to implement a successful launch.

The Contractor shall provide technical and management support of meetings to define launch
related interfaces.

3. Launch Simulations - This effort encompasses the conduct, analyses and evaluation of pre-
launch training and simulations of the launch (through orbit insertion). Two training
simulations plus one launch rehearsal shall be conducted.

4. Pre-launch Integration and Test - The Contractor shall perform all tasks necessary to
integrate, test and prepare the Observatory for launch at the launch site. Hazardous test
procedures and other safety related deliverable documentation shall be provided to the launch
range safety in accordance with the MAR.
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5. Launch Operations - The Contractor shall provide all required integration, safety, and
engineering support to process the Observatory through the ground processing facilities,
launch site facility and on the launch vehicle. The Contractor shall support the actual launch
and post-launch orbit insertion. The Contractor shall perform Observatory initialization,
deployments and preparation for on-orbit performance verification testing. All activity will
be under Government direction from launch through separation of the Observatory from the
launch vehicle.

4.3.6 Flight Software

The Contractor shall treat the software component of firmware, which consists of computer
programs and data loaded into a class of memory which cannot be dynamically modified by the
computer during processing (e.g., programmable read-only memories, programmable logic
arrays, digital signal processors, etc.), as software for the purposes of this SOW.

4.3.6.1 Flight Software Requirements, Development, Verification, and Testing

The Contractor shall perform all analyses and systems engineering required to allocate and
identify software requirements, and to develop the necessary design specifications. Software
requirements traceability to Rapid III Core Spacecraft and subsystem requirements shall be
provided. The Contractor shall also describe the documentation system, source code generation
and use, and the methods of maintaining equipment in accordance with CDRL 12, Flight
Operations Support Plan.

Requirements, design, and code walkthroughs or inspections shall be conducted at the
Contractor’s facility at the appropriate points in the software developmental life-cycle to ensure
the validity of the requirements, design, and source code. These walkthroughs or inspections
shall be open to Government participation. The coding, debugging, developer testing efforts,
walkthroughs results and programmer’s notes shall be documented and made available at the
Contractor’s facility for Government review.

The Contractor shall provide all the resources necessary to verify and validate all the software
developed for the Core Spacecraft.

The Contractor shall perform all Flight Software Assurance activities called out in the Rapid III
MAR.

4.3.6.2 Software Maintenance
The Contractor shall maintain the flight software (FSW), along with the environments and
emulators necessary to develop and verify the FSW, until on orbit acceptance of the spacecraft.

This requirement may be modified by the DO to require Contractor maintenance of FSW through
completion of the mission life. The Contractor shall obtain Government approval before
suspending software maintenance operations.

The Contractor shall retain FSW documentation for the complete software lifecycle development

until the end of the mission life. This documentation will be used for maintenance of the system
and shall be accessible to the Government for review until the end of the mission life.
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4.3.6.3 Flight Software Development & Maintenance System (SDMS)

The Contractor shall provide the necessary ground based hardware, software, procedures,
documentation and services to maintain the FSW after on-orbit acceptance. This hardware,
software, procedures, and documentation shall be referred to as the Software Development and
Maintenance System (SDMS). The SDMS shall contain the hardware platform(s) and software
used in development of the FSW, including all simulators, emulators, compilers, debuggers,
linkers, test software and procedures/scripts used for test. The SDMS shall contain all tools and
utilities required to format executable code for uplink to the spacecraft.

The SDMS shall be delivered in place at the contracior’s facility and operated from there through
spacecraft acceptance. The Contractor shall work with the Government in the design
development of the communications links between the SDMS and the Flight Operations Ground
Systems.

The Contractor shall maintain a ground reference image of the FSW in use on the spacecraft at
the time of spacecraft acceptance. The DO may specify alternate terms for the location and
operation of the SDMS.

4.3.7 Flight Operations Interfaces and Support

Under the baseline effort, the Government will provide the Flight Operations Ground Systems
and personnel. The mission specific DO may require that the Contractor provide the systems and
personnel to support the Flight Operations through the end of the mission life.

4.3.7.1 Flight Operations Ground System Interface Definition
The Contractor shall provide Observatory compatibility with the Flight Operations Ground
Systems as specified in the mission specific DO.

The Contractor shall work closely with the Government mission engineers to perform
communications, command, control and operational requirements trade analyses.

The Contractor shall provide all necessary interfaces to the ground systems as defined in the
Observatory requirements documents contained in the mission specific DO. This shall include
all necessary system documentation, interface control document inputs, databases and test
efforts.

4.3.7.2 Training and Support for Flight Operations Team
The Contractor shall provide support to the mission flight operations team for training and
preparations for on-orbit operations and anomaly resolution.

The Contractor shall provide to the Government a Spacecraft Operations Description Manual
(CDRL 13) to support the launch and early orbit operations and checkout. The manual shall be of
sufficient detail to provide a basis for troubleshooting and isolating spacecraft anomalies by the
flight operations team. The manual shall include written and diagrammatic descriptions of the
flight hardware, flight component box interfaces and software functionality. Instrument sections
will be provided by the Government.
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4.3.7.3 On-Orbit Performance Verification

The Contractor shall perform an on-orbit performance verification program confirming that the
Observatory performance is in accordance with the mission requirements, the Core Spacecraft
Performance Specification (CDRL 1) and interface specifications.

At a minimum, this shall include:

1. Observatory On-Orbit Checkout:

The Contractor shall provide suppoit to the Government in the preparation of on-orbit test and
verification procedures. The Contractor shall verify the post-launch performance and state-of-
health of the Observatory. To the extent possible, the proper function and performance of all
systems shall be verified. The Government will provide payload-instrument performance

evaluation support.

2. Observatory to Flight Operations Ground Systems Interface Verification:

This effort shall be performed by the Contractor after the Observatory on-orbit performance and
state-of-health have been confirmed. The test shall verify proper operations of the Observatory
to Flight Operations Ground System interfaces and to provide the necessary calibrations.

3. OAR and Presentation Package (Reference Section 4.3.1.4.2 and CDRL 15G):

The completed OAR Presentation review package shall summarize the on-orbit Observatory
performance through checkout. The presentation results shall be used to determine initial
mission success and final payment milestone completion status.

In association with the OAR, the Contractor shall provide to the Government an acceptable
End Item Data Package in compliance with Rapid III MAR Section 16 and MAR-DID 16-1.

4.3.7.4 Support to On-Orbit Operations

The Contractor shall provide support to resolve all on-orbit Observatory anomalies. Baseline
support shall be through the period of on-orbit operations verification testing, instrument
activation and calibration, handover to the flight operations team and on-orbit acceptance.

After on-orbit acceptance, in the event of an Observatory anomaly, the Government will modify
the DO to address each specific anomaly. The Contractor shall support the resolution of on-orbit
anomalies until the end of mission life or as defined in the DO. The DO may be modified to
extend the mission life.

4.4 Mission Specific Options
To be specified in the mission specific DO.

18
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5.0 Government Furnished Equipment (GFE) List

To be specified in the mission specific DO.

6.0 Mission Unique Deliverables List

Mission unique deliverables will be specified in each mission specific DO:

Item # Deliverable

Qty
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7.0 SOW Acronyms List:

20

AR ~ As Required
CDR Critical Design Review
CDRL _ Contract Data Requirements List
- DID Data Item Description
DO Delivery Order
"EMC _ Electromagnetic Compatibility
EMI _ Electro-Magnetic Interference
ESD Electrostatic Discharge
FSW ~ Flight Software
'GFE ~ Government Furnished Equipment
GSE . Ground Support Equipment
I&T _Integration and Test
ICD _ Interface Control Document -
IRD Interface Requirements Document
IDIQ Indefinite Delivery Indefinite Quantity
1cD InstumentICD
IIRR Instrument Integration Readiness Review
LV __ Launch Vehicle
LV-ICD Launch Vehicle Interface Control Document
MAIP ~Mission Assurance Implementation Plan
MAR Mission Assurance Requirements
MSPSP  Missile System Prelaunch Safety Package
. MSR Monthly Status Review, Program
NASA National Aeronautics and Space Administration
- OAR Observatory Acceptance Review
OPSICD Flight Operations Ground System ICD
'PDR Prelim
- PER _ Pre-Environmental Review
PI  Principal Investigator
PSR Pre-Ship Review
RF Radio Frequency
RFP - Request for Proposal
"RFO _Request for Offer (Request for - Proposal for a Delivery Order)
S/IC _ Spacecraft
- S&MA : Systems Safety and Mission Assurance
SDMS . Software Developmevnt & Maintenance System
SOW Statement of Work '
SPS  Systems Performance Specification
SRR (Spacecraft) Systems Requirements Rev1ew
TO Task Order
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SECTION 1 - INTRODUCTION

1.1 Scope

This Contract Data Requirements List (CDRL) is the Rapid Il contractual document defining the
baseline set of all required data to be provided by the Contractor on each Rapid Il contract
delivery order (DO).

The Government may modify the CDRL list, including the MAR related CDRL items for each
mission specific DO.

All data shall be prepared, maintained, and delivered to the Government in accordance with the
requirements of the mission specific CDRL and the associated Data ltem Descriptions (DIDs).

1.2 Contract Data Requirements List (CDRL) Description

This CDRL is divided into two lists; one defining the CDRLs required by the Rapid Ill Statement of
Work (SOW) and listed in CDRL Table 1 of this document and a second, defining the CDRLs
required by the Rapid Ill Systems Safety and Mission Assurance Requirement (MAR) document
and listed in Appendix D, MAR Data Items Description (DID) List. Although contained in the MAR
for reference purposes, the MAR DID List is a continuation of this CDRL.

Each CDRL contains the following information:

a) CDRL # (or DID #)

The SOW CDRL data items are sequentially numbered. Alternatively, the MAR required
items have a DID # that begins with the letters MA and the MA number associates with the
MAR section that calls out the CDRL (DID) item. (For example, DID MA 3-1, 3-2, etc. are
required by Section 3 of the MAR.)

b) SOW or MAR Section Reference:
Indicates where the CDRL item is called out in the SOW or MAR.

c) Title
d) CDRL Delivery Information:

‘Yes’ in the Prop (Proposal) column of Table 1 indicates the CDRL Data Item is to be
delivered with the Core Spacecraft Proposal in accordance with the Rapid 11l RFP
Proposal Instructions (Section L.22). Note: The Mission Assurance Implementation
Plan (MAIP), to be supplied with the Core Proposal is defined in Section L.22. and is not
defined by CDRL MA 1-1 (MAIP) in the MAR.
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The contract baseline schedule for delivery of SOW CDRL items on delivery orders is shown in
the next seven columns of CDRL Table 1 associated with acronyms for the various program
reviews that form the contract baseline set of payment milestones (reference: Contract Clause
H.15, Performance-Based Payment Events and Completion Criteria; H.16, Acceptance and
Final Payment; and SOW Section 4.3.1.4.2, Spacecraft Systems Reviews).

The following Codes apply:

I: Indicates required submission of the Initial (or Preliminary) version of the data or document.
U: indicates required submission of an Updated revision.

F: Indicates required submission of the Final version of the document.

A/R: Indicates the item delivery is “as required” and is not tied to a specific milestone review.

Note that the MAR CDRL item delivery requirements are often stated in terms of days
before or after the milestone event.

e) “Purposes” are defined as follows:

Approval: The document is submitted for Government Approval. Starting when the
Government receives the data, the Contractor shall wait 14 calendar days for written
approval from the Government Contracting Officer (CO) before proceeding with the
associated work. If a response is not received in the prescribed time, the Contractor may
proceed as though approval was received, after notifying the Government of the
intention to proceed.

Review: The document is submitted to the Government for Review. Starting when the
Government receives the data, the Contractor shall wait 14 calendar days, for
Government review and comment; to be sent in writing from the Government
Contracting Officer (CO). If a response is not received in the prescribed time, the
Contractor may continue with the effort after notifying the Government of the intention to
proceed. The contractor may proceed with the associated work while preparing a
_response to the Government’s comments.

Information: Deliverables are sent to the Government for Informational purposes.
The Government may request changes on deliverables where errors or omissions are
noted.

The Contractor shall notify the Government Contracting Officer (CO) and Government
Project Management in writing or by email when transmitting each CDRL Data Item.
1.3  Data Item Descriptions (DID) Overview
a) Each data requirement listed on the CDRL is defined by a corresponding DID. The CDRL

item DIDs required by the SOW are found in Section 3 of this CDRL. Those required by the
Rapid Il MAR are found in APPENDIX E of the MAR.
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b) The DID describes the title, number, document reference, use, purpose and required
preparation information.. The delivery requirements and “Purpose” (defined above) of the
CDRL-DID list may also be reiterated in the MAR DIDs.

€)  Much of the information requested in the DIDs may already exist in your
documentation and format. Existing documents and formats may be used if they
meet the intent of DID requirements. In this case, a matrix or notation shall be supplied in
the DID that indicates where in your document the information that satisfies the requirement
can be found.

1.4  Delivery Instructions

The Contractor shall deliver each data item via the indicated media (see below), in the specified
quantities, in accordance with any special instructions indicated in the CDRL/DID List and in
accordance with the Contract or mission specific Delivery Order (DO) requirements and
provisions.

Mission Specific CDRL data shall be delivered to the following address:

Mission Project Office Contracting Officer
(Address to be supplied with DO)

In addition to the above, the original transmittal letter for all deliverables shall be addressed to:

Goddard Space Flight Center

Attn: RSDO Contracting Officer
Rapid Spacecraft Development Office
Code 401.1

Greenbelt, MD 20771

The following shall be provided for each data item submission:

a) Electronic Data Delivery - Formats for electronic media delivery are defined in paragraph 1.5
of this CDRL.

b) For the baseline DO effort, the contractor shall assume the delivery requirement is one
electronic copy for each CDRL except for the Project Systems Reviews, CDRLs 15A
through 15G. For each review the contractor shall supply 30 additional hard copies,
provided to the Government attendees at the meeting.

1.5  Delivery Media

a) There are two media in which data may be documented and are defined as:
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1. Hard Copy - Data typed, drawn or printed on paper by common conventional
practices. By these means, the original, a reproducible copy or the record copy shall
be reproduced for distribution as printed copies.

2. Electronic - Data which is recorded on CD ROM or provided by other electronic
means.

b) Documentation delivery (in hardcopy or electronic format) shall be as specified in the

c)

CDRL/DID List. Additionally, all CDRL data which has been generated electronically
shall be delivered via electronic transfer or electronic storage media.

The instructions to facilitate the use of electronic media will be supplied in the DO.

Documentation Change Procedures

Unless otherwise defined in the mission specific DO:

a)

b)

c)

d)

The Contractor shall issue Documentation Change Notices (DCNs), starting with the
number 001, whenever minor changes are made in “final” versions of data items that
have been delivered to the Government.

Change bars or “change tracking” shall be used to indicate the locations of changes
unless the particular file type does not have those features available. If not available, the
details of the changes will be verbally described in a text file.

When major changes to a document are made, a complete revision of the document
shall be issued and delivered to the Government in accordance with the DO instructions
for the data item. A description of all changes incorporated into the new revision shall be
included in the new document or otherwise documented. Major versus minor changes
will be defined in the mission-specific DO.

No change bars are used when a document is updated by revision and the DCN
numbers for that document shall be automatically recycled to 001.
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SECTION 2

SOW
CDRL TABLE
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SECTION 3

SOW CDRL
DATA ITEM
DESCRIPTIONS
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Title: DID for CDRL #: 1 - (Part 1)
Core Spacecraft Performance Specification

Reference:
SOW Section 4.3.4.1 & 4.3.7.3
EXCEL file “CDRL 1 enclosure.x|s”

Use:

T0 specify the performance and characteristics of the Core Spacecraft. The intent of this
document is to present the top-level system performance separately from the detailed
component and subsystem descriptions. In other words, what the Core Spacecraft does is
captured in the first section, how it gets it done is in the second section.

Related Documents:
EXCEL file “CDRL 1 enclosure.xls”

Preparation Information:

The Core System Performance Specification consists of two main sections, 1) a Performance
Characteristics section and 2) a Systems and Subsystems Description section.

1) CORE SYSTEM PERFORMANCE CHARACTERISTICS

The offeror shall detail the top-level performance characteristics of the proposed Core
Spacecraft System (Top level system performance characteristics only, component
descriptions are in Part 2 of this DID). The offeror is strongly encouraged to provide any
additional performance characteristics which will help the Government understand the Core
System and option(s) offered, beyond those characteristics outlined here. Explanatory text, in
addition to the completed enclosure, is allowable.

1.1 Observatory (or Mission) Level Performance

(Complete EXCEL Spreadsheet “CDRL 1 enclosure.xls” provided as Enclosure 1 to this DID)
1.2 Core Spacecraft Major Systems Performance

(Complete EXCEL Spreadsheet “CDRL 1 enclosure.xIs” provided as Enclosure 1 to this DID)

1
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Title: DID FOR CDRL #: 1- (Part 2)
Core Spacecraft Performance Specification (cont)

Reference:
SOW Section 4.3.4.1 & 4.3.7.3

Use:

Reiated Documents:

Preparation Information (cont’'d):

2) CORE SYSTEM AND SUBSYSTEM DESCRIPTIONS

The offeror shall describe the make-up of the Core System and major subsystems (component
descriptions and block diagrams only, no subsystem performance characteristics). The
description shall provide the basis for performance claims made in 1 and confirm the design
margins.

2.1  Structural/Mechanical Subs ystem

2.2 Power Subsystem

2.3  Propulsion Subsystem

2.4 Attitude Control Subsystem

2.5 Command and Data Handling Subsystem
2.6 Communications Subsystem

2.7  Thermal Control Subsystem

2.8 Core System Flight Software/Firmware
2.9 Core System Ground Support Equipment

This section shall contain an equipment list or table itemizing all core system components down
to the subsystem “component level” (that is, core system structure, solar array, battery vessel
and cell type and number, wire harness, star tracker etc., high-density boards and electronics
should be itemized at the box level). For each component show the manufacturer, model,
mass, power, and heritage.

An optional suggested format for this information is included in the enclosure “CDRL 1
enclosure.xls”.

The offeror is strongly encouraged to provide any additional component descriptions which will
help the Government understand the Core System offered, beyond those components outlined
here.

12
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Title: DID FOR CDRL # 2
Instrument Interface Control Document (1ICD)

Reference:
SOW Section 4.3.2.2.1 & 4.3.4.4

Use:

To coordinate and control all interface items between the Core Spacecraft and the payload
instrument(s) to provide efficient electrical and mechanical integration.

Related Documents:

Preparation Information

The offeror shall provide detailed information regarding the Core Spacecraft interface to the payload
instrument(s) The data provided by the payload instrument, in the form of written words, drawings,
and schematics, will be incorporated into this combined instrument and Core Spacecraft ICD for
applicable signatures.

The spacecraft to instrument interface is defined per the following topics, as a minimum:

A. Physical Requirements - such as mass properties, footprint, clearance envelope, drill template,
alignment, orientation, fields-of-view (optical, thermal, glint, RF), including tolerances. Electrical
Connectors - regarding sex, type, orientation, pin assignments. Thermal control coatings,
blankets, heat flow and operating limits. Red and green tag items for test and flight.

B. Electrical Power and Signals - such as timing clock pulses, data busses, signal (name, type,
function), voltage and current limits, frequencies, waveforms, rise and fall time, duration,
periodicity, shielding, grounding, formats, line driver/receiver characteristics. Power fusing,
voltage, currents, ripple, regulation.

C. Software - such as codes, processors, memory storage, application description, uses.

D. Payload Environmental - such as vibration, shock, acoustic, EMI/EMC, ESD, thermal,
contamination, purges.

E. Safety - such as pyrotechnics, energy storage, trip-over, hazardous materials.
F. Ground Support Equipment - such as mechanical, electrical, test specific, targets, stimulators.

G. Operational Factors — e.g. ground contacts needed per day, data storage capacity and
compression, general flight rules and limitations.

Show sufficient detail on both sides of each interface to provide a complete definition of the mated
interface; e.q. electrical interfaces should be presented to schematic detail (logic elements and piece
parts) to the point where impedance and transfer characteristics no longer affect the interface.

13
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=

tle: DID FOR CDRL #: 3
RESERVED

Reference:

c

Related Documents:

Preparation Information
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Title: DID FOR CDRL #: 4
RESERVED

Reference:

Use:

Related Documents:

Preparation Information

15
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Title: DID FOR CDRL #: 5
Telemetry and Command Requirements Document

Reference:
SOW Section 4.3.2.2

Use:
To describe (in detail) the Core Spacecraft, its payload instrument(s) and launch vehicle interfaces
telemetry and command features for launch and flight operations application.

I

Related Documents:

Preparation Information
Telemetry Requirements Document contents:

1. Detailed listing of all telemetry assignments.

2. Key parameters and information necessary for the description and interpretation of the telemetry
requirements.

3. Summary of number and type of telemetry assignments, including spares.
4. Description of telemetry interfaces, format, and requirements data.

5. Listing of telemetry assignments that confirm commands.

6. Schematic reference for each telemetry assignment.

7. Transmission or sampling rates.

8. Methods of in-flight or ground-test verification.

9. Engineering units and calibration data, A to D for readout and calibration.

Command Requirements Document contents:

1. Detailed listings of all commands that can be applied to the Observatory that can affect a
response or change in its configuration in anyway, either in test or in flight.

2. Key parameters necessary for description of commands.

3. Summary of number and type of commands used by each subsystem and the number of spares.
4. Description of command input, verification, rates, and filler commands.

5. Description of command requirements data and information necessary for interpretation.

6. Listing of commands verified by telemetry and resultant telemetry verifications.

7. Schematic reference for each command.

16
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Title: DID FOR CDRL #:6
External Interfaces, Models and Analysis

Reference:
SOW Section 4.3.2.2

Use:

To provide the instrument and ground system teams with spacecraft interface data, models, and
analysis needed to assist them in their designs and preparations to support the Observatory for
launch and mission operations.

Related Documents:

Preparation Information

The offeror shall provide to the instrument developer and ground system team the required external
interface information (data, models, and analysis) for the development of the instrument or ground
system. This shall include as a minimum:

Core Spacecraft and Observatory reduced finite element models

Structural interface analyses

Pointing and alignment budgets

Core Spacecraft and Observatory thermal models analyses

Ground system protocols and data rates compatibility analyses

Data contact scenarios and optimization (contacts versus data recorder size trade study)

@ Mmooy

Flight dynamics and orbital maintenance analysis.

17




RAPID Il NNG10AZ16B

Title: DID FOR CDRL #: 7

Flight Operations Ground System Interface Documentation

Reference:
SOW Section 4.3.2.2.2

Use:

To document and define requirements and control all aspects of the interface between the
Observatory and the Ground system to insure efficient integration and promote successful mission
operations.

Related Documents:

Preparation Information

A
B.
C.

Data formats, communications protocols, data rates.
Compression algorithms, Error Detection and Correction schemes.

Antenna patterns, Equivalent Isotropically Radiated Power (EIRP), Gain to Temperature Ratio
(G/T), Beam width, Frequency, Polarization, and Link Margins.

Command and Telemetry formats.
Spacecraft contact scenarios for data transmission, operations, and maintenance.

18
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Title: DID FOR CDRL #: 8
Launch Vehicle Documentation

Reference:
SOW Section 4.3.2.2.3

Use:

To document and define requirements the interface between the Observatory and the launch vehicle
to insure efficient integration and promote a successful launch to the mission orbit.

Related Documents:

Launch Vehicle User Planners Guide
External Interfaces, Models and Analysis, CDRL #6

Preparation Information

This deliverable set of data defines the requirements of the Observatory for the launch vehicle
provider and is to include the following as a minimum:

Spacecraft Questionnaire

Spacecraft Mathematical Model for Dynamic Analysis

Spacecraft Environmental Test documents

Missile System Pre-Launch Safety Package (MSPSP) inputs (CDRL MA 3-7)
Payload/Launch System Interface Specification (electrical, mechanical, data)
Mission Operations and Support Requirements

Payload Requirements Documents (PRD)

Payload Compatibility Drawings

Electrical Wiring Requirements

IemMmMmooOow® >

Fairing Requirements, including spacecraft environment controls
Launch Site Test Plan

Launch Site Operations and Test Procedures List (CDRL 11)
Spacecraft Integrated Test Procedure Inputs

Mission Analysis Requirements

Launch Intervals (Launch Windows)

Radio Frequency Applications

Post-Launch Orbit Confirmation Data

DPOVOoOZEr X«
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Title: DID FOR CDRL #: 9

Storage, Transportation and Handling Plan

Reference:
SOW Section 4.3.4.5 & 4.3.4.6

Use:

To understand the offeror’s role, responsibility and plans to store and ship the integrated
Observatory with flight instrument(s), along with the supporting equipment, from the Contractor's
integration and test facility to the launch site.

Related Documents:

Preparation Information

The data provided in the plan should address the following as a minimum:

A.

ZErX«~-"I@ITMOOD

Definition of storage related activities including: locations; methods; GSE; environmental controls
and monitoring; and pre-, post-, or intermittent storage testing required.

Description of shipping container

Methods of transporting the Observatory and ground support equipment (GSE)
Bagging and purging requirements

Environmental controls and monitoring equipment

Expected roles and responsibilities of the Offeror and the Government.
Who provides ground transportation at launch site

Shipping crew support, convoy support

Off-loading of Observatory at the launch site

Movement between facilities at the launch site

Fueling GSE

Lifting slings

Electrical and mechanical support equipment general description.
Identify specific procedures available or needed.

20
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Title: DID FOR CDRL #:10
Observatory Launch Site Operations and Test Plan

Reference:

SOW Section 4.3.2.2.3

AFSPCMAN 91-710, “Range Safety User Requirements Manual”
Launch Vehicle Payload Planner's Guides (as applicable)

Use:

(1) To provide a detailed understanding of the launch site activities, operations and testing planned
for a particular mission, (2) to support requirements of the Missile System Prelaunch Safety Package
(MSPSP) and (3) to obtain launch site procedure approvals.

Related Documents:

Preparation Information

Describe all aspects of the activities at the launch site beginning with arrival of the Observatory,
including final testing and preparations, fueling, transportation between buildings and the launch
vehicle, launch vehicle integration and testing, and removal of systems after launch. The data shall
be originated to support launch site “test and inspection plans” requirements and the “ground
operations plan” requirements as referenced in AFSPCMAN 91-710.

Layout a schedule and timeline of proposed activities

Specify what facilities and facility resources are needed

Show equipment placement and personnel area requirements

Fully explain staffing plan

Explain schedule and personnel contingency methods

Describe roles and responsibilities and the other equipment needed at each step of the plan

Describe fueling methods, crew training, SCAPE (Self Contained Air breathing Protective
Equipment) operations, fuel storage locations

H. Address cleanness methods, purge gasses and lines, garments
I Identify special test equipment needed on the launch tower or in the blockhouse

@mMmopow>»

Identify specific communication links needed between locations at the launch site to perform
Observatory end-to-end testing and to support the Observatory on the launch vehicle up to the point
of launch.
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Title: DID for CDRL #: 11
Observatory Launch Site Operations and Test Procedures

Reference:
SOW Section 4.3.2.2.3

Use:

To document the complete understanding of how the planned activities are to be carried out at the
launch site to meet requirements of (1) MSPSP, (2) the ground operations plan, (3) test and
inspection plans and (4) procedure approval specified in AFSPCMAN 91-710.

Related Documents:

AFSPCMAN 91-710, “Range Safety User Requirements Manual”
Missile System Prelaunch Safety Package (MSPSP), CDRL # MA 3-7
Launch Vehicle Payload Planner's Guides (as applicable)
Observatory Launch Site Operations and Test Plan CDRL # 10

Preparation Information

For all of the activities at the launch site, most of which are identified in the referenced Observatory
Launch Site Operations and Test Plan, CDRL# 10, detailed procedures are to be prepared,
reviewed, and approved before use. Hazardous activities shall be identified and included in the
referenced MSPSP, CDRL # MA 3-7. Specify in the procedures, the test objectives, personnel and
equipment requirements, environmental handling needs, Core Spacecraft and payload instrument(s)
and electrical tests and operations to be performed, including the conditioning of batteries, special
calibrations, end-to-end type testing, red tags, green tags, load cells, optical alignment equipment.

Particular interest will be paid to the period of time that the Observatory is mated to the launch
vehicle to assure safety, smooth interaction between Observatory and launch vehicle activities and a
successful launch.

Safety related (i.e. “hazardous”) procedures shall be provided to the Government in accordance with
MAR section 3.1.2. and MAR CDRL MA 3-2.
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Title: DID FOR CDRL #: 12
Flight Operations Support Plan

Reference:
SOW Section 4.3.2.2.2 & 4.3.6.1

Use:

To describe the contractor’s plan for supporting the flight operations of the Observatory starting at
integration and test, through launch, and throughout the life of the mission. Included is how the
offeror intends to provide anomaly resolution support to the end of the mission, and how Flight
Software will be supported through the mission life cycle.

Related Documents:

Preparation Information

A. Description of roles and responsibilities and plans of how the offeror will support the operations
of the spacecraft during test, launch, and on-orbit operations for the life of the mission.

B. Description and designation of ground systems and responsibilities needed for spacecraft
operations.

C. Plan for anomaly identification, investigation, and resolution process.
Plan for periodic performance assessments to determine spacecraft viability.

O

E. Description of complement of skills needed to provide this support and how the offeror will
provide these resources.

F. Description of the Flight Software standards and practices through development, integration and
Test, and in-orbit checkout. Describe the documentation system, how source and executable
code is generated and used, and the method(s) of maintaining equipment.

G. Description of the governments right to Flight Software source and executable code, and discuss
how software maintenance and future mission modifications can be performed. Describe
configuration control methods and safeguards, how emulators are accessed or dedicated, and
how software corrections or changes are verified before uploading to the on-orbit Observatory.
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Title: DID FOR CDRL #: 13
Spacecraft Operations Description Manual

Reference:
SOW Section 4.3.2.2.2 & 4.3.7.2

Use:

Provides a description of the operation of the Spacecraft to be used by the operations organization
to develop detailed operations procedures.

Related Documents:

Flight Operations Support Plan CDRL #12, Flight Operations Ground System Interface
Documentation; CDRL #7, Telemetry and Command Requirements Document CDRL #5

Preparation Information:
Operations Description Manual contents:

A. Overview and discussion of operations concept
Description of unique factors associated with the operation of the Observatory
Overview of internal and external Observatory interfaces

comwm

Unique ground system logistics, software, software maintenance, and sustaining engineering
required for sustained Observatory operations

Sample operational scenarios

Operation of the Observatory and all Spacecraft subsystems
Contingency scenarios and procedures

Redundancy management

State of health maintenance

«c—-—TIemm

Listing of operations limits, cautions, and constraints.

Note: The Government will provide the instrument sections.
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Title: CDRL #: 14
Engineering Change Proposals (ECPs), Deviations and Waivers

Reference:
SOW Section 4.3.1.5

Use:

Related Documents:

Preparation Information:

The Contractor shall prepare and submit Class | Engineering Change Proposals (ECPs). All ECP’s
shall contain, in addition to the change description, sufficient information in the form of attachments,
drawings, test results, etc., to allow NASA’s GSFC to evaluate the total impact of the proposed
change.

For the purposes of this DID, a Class | ECP is a change that:

A. affects any NASA Contract specification, mission requirement or interface requirement
B. affects schedules of end item deliverables to the Project

C. impacts Government Furnished Equipment

The Government may direct the Contractor to prepare ECPs under the “Changes” clause of the
contract.

The Contractor shall allow to the Government access to Class || changes.

Safety related waivers and deviations shall be submitted in accordance with Rapid 11l MAR section
3.2.5 and CDRL MA 3-9

Waivers and deviation related to Material Review Board (MRB) actions shall be submitted in
accordance with the Rapid |l MAR section 2.2.2 and CDRL MA 2-2.
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Title: DID FOR CDRL #: 15A
S/C Requirements Review (SRR) Information Requirements

Reference:
SOW Section 4.3.1.4.2

Use:
To define the required information content of the SRR.

Related Documents:
GSFC-STD-1001, Criteria for Flight Project Critical Milestone Reviews

Preparation Information:

The Purpose, Timing, Objectives and Criteria for Successful Completion of the SRR shall be as
delineated in Section 4.0 System Definition Review (SDR) of the referenced GSFC-STD-1001
Document and limited to the spacecraft related systems, requirements, interfaces and mission
dependencies.

Itis assumed that the Government Project has already completed its Mission Definition Review
(MDR) (per GSFC-STD-1001) at this point and will supply MDR information to the Spacecraft
Contractor.

Completion will be determined by the Government per SOW Section 4.3.1.4.2.
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Title: DID FOR CDRL #: 15B
S/C Preliminary Design Review (PDR) Information Requirements

Reference:
SOW Section 4.3.1.4.2

Use:
To define the required information content of the PDR.

Related Documents:
GSFC-STD-1001, Criteria for Flight Project Critical Milestone Reviews

Preparation Information:

The Purpose, Timing, Objectives and Criteria for Successful Completion, df the PDR shall be as
delineated in Section 5.0 (PDR) of the referenced GSFC-STD-1001 Document.

Completion will be determined by the Government per SOW Section 4.3.1.4.2.
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RAPID Il NNG10AZ16B

Title: DID FOR CDRL #: 15C
S/C Critical Design Review (CDR) Information Requirements

Reference:
SOW Section 4.3.1.4.2

Use:
To define the required information content of the CDR.

Reiated Docuiments:
GSFC-STD-1001, Criteria for Flight Project Critical Milestone Reviews

Preparation Information:

The Purpose, Timing, Objectives and Criteria for Successful Completion of the CDR shall be as
delineated in Section 6.0 (CDR) of the referenced GSFC-STD-1001 Document.

Completion will be determined by the Government per SOW Section 4.3.1.4.2.
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Title: DID FOR CDRL #: 15D

Instrument Integration Readiness Review (IIRR) Information
Requirements

Reference:
SOW Section 4.3.1.4.2

Use:

To define the required information content of the IIRR.

Related Documents:

Preparation Information:
The Contractor shall present at the IIRR:

1.
2.

3.

The summary of results of Core Spacecraft Integration and Test in preparation for payload.

Resource allocations and margins (telemetry, commands, power, weight, data storage,
processor capability, etc.)

A resolution plan for all failures, anomalies, and malfunctions encountered during system
testing

4. Any remaining open integration issues and their proposed resolution

6.

7.
8.

The readiness to perform Instrument integration (e.g. staffing, facilities, GSE, procedures,
resources, etc.)

Plans to proceed to the Pre-Environmental Review (PER) (tests, activities, facilities,
resources, schedule, flow)

I&T software readiness and verification status
Flight software development and verification status

Completion will be determined by the Government per SOW Section 4.3.1.4.2.

29




RAPID Ill NNG10AZ16B

Title: DID FOR CDRL #: 15E

Observatory Pre-Environmental Review (PER) Information
Requirements

Reference:
SOW Section 4.3.1.4.2

Use:
To define the required information content of the PER.

Related Documents:
GSFC-STD-1001, Criteria for Flight Project Critical Milestone Reviews

Preparation Information:

The Purpose, Timing, Objectives and Criteria for Successful Completion of the PER shall be as
delineated in Section 8.0 (PER) of the referenced GSFC-STD-1001 Document.

. Completion will be determined by the Government per SOW Section 4.3.1.4.2,
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Title: DID FOR CDRL #: 15F
Observatory Pre-Shipment Review (PSR) Information Requirements

Reference:
SOW Section 4.3.1.4.2

Use:
To define the required information content of the PSR.

Related Documents:
GSFC-STD-1001, Criteria for Flight Project Critical Milestone Reviews

Preparation Information:

The Purpose, Timing, Objectives and Criteria for Successful Completion of the PSR shall be as
delineated in Section 10.0 (PSR) of the referenced GSFC-STD-1001 Document.

Completion will be determined by the Government per SOW Section 4.3.1.4.2.
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Title: DID FOR CDRL #: 15G

Observatory Acceptance Review (OAR) Information
Requirements :

Reference:
SOW Section 4.3.1.4.2 & 4.3.7.3

Use:
Define the required content for the OAR.

Related Documents:
Rapid lIl MAR
MARCDRL MA 16-1

Preparation Information:
The Contractor shall present the following at the OAR:

1. The OAR shall be in a presentation format and include, for each slide, facing page text
detailed information

2. A timeline summary of all events following liftoff of the launch vehicle through the completion
of on-orbit performance verification and readiness for handover to the operations team shall
be included. The indicated performance of the Observatory in response to those events in
comparison to the predicted performance.

3. A summary of the operating performance of each subsystem and component of the
Observatory.

4. A summary of all performance discrepancies and their closure status. All issues potentially
affecting mission success through the required mission lifetime shall be addressed. The more
significant issues shall be discussed in the greatest detail.

5. A summary of the status of all deliverables including all required documentation.

Completion of the delivery of an acceptable MAR CDRL MA16-1, Acceptance Data Package, is
required for successful completion of the OAR.

Completion will be determined by the Government per SOW Section 4.3.1.4.2.

(End of SOW DIDs)

Note: The Safety and Mission Assurance CDRL and DIDs are
contained with the Rapid Il MAR document.
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