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	1  Program Scope and Management

	ABISOW2
	1.0-1
	This Statement of Work (SOW) defines those tasks necessary to design, analyze, develop, fabricate, integrate, test, evaluate and support launch of the Advanced Baseline Imager (ABI) instruments, supply and maintain the instrument Ground Support Equipment (GSE), and support the Satellite Operations Control Center (SOCC).

The Contractor shall provide the personnel, materials, facilities and other resources to design, develop, deliver and support under the basic contract: 

one Prototype Model (PTM) for the Geostationary Operational Environmental   Satellite, GOES-R Series, (hereinafter called GOES-R) ABI 


parts and materials for 4 flight model instruments


two ABI Flight Models (FMs)


three sets of the Electrical System Test Equipment (ESTE) 


two ABI Emulators (ABIEs),


two Flight Software Development Environments (FSDEs)


one Ground Processing Development System (GPDS)


spares for the four FMs

all additional ABI Mechanical and Electrical Ground Support Equipment (MGSE and EGSE) called out elsewhere in this document


all items and documents specified in the Applicable Documents 

	ABISOW4
	1.0-2
	The Contractor shall provide the personnel, materials, facilities and other resources to design, develop, deliver and support: 


Option 1 for an additional Flight Model (FM-3)


Option 2 for an additional Flight Model (FM-4)


Option 3 for a spare Flight Model (FM-5) and additional materials

	
	
	PERIOD OF CONTRACT COVERAGE

The period of contract coverage is from contract award through the life of the mission for the last ABI successfully launched, including post launch evaluation and on-orbit anomaly investigations. 

	
	
	APPLICABLE DOCUMENTS

The documents listed in this section apply directly to the performance of the ABI contract.  These documents establish detailed specifications, requirements, and interface information necessary for the performance of the contract.

NPD 8730.4: NASA Software Independent Verification and Validation Policy

	
	
	REFERENCE DOCUMENTS

Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results, B. N. Taylor and C. E. Kuyatt, NIST Technical Note 1297 dated January 1993.

General Requirements for the Competence of Testing and Calibration Laboratories, ISO/IEC 17025, 1999.

Guide to the Expression of Uncertainty in Measurement (GUM), ISO, 1995.

International Vocabulary of Basic and General Terms in Metrology (VIM), ISO, 1993.

	
	
	1.1  Project Management Office

	ABISOW8
	1.1-1
	The Contractor shall establish a Project Management Office (PMO) responsible for the leadership and overall direction of all phases of the work specified in this SOW.

	ABISOW9
	1.1-2
	The Contractor shall provide a Project Management Plan plus all updates and revisions, that describes the methodology and processes that will be employed to manage the ABI Project from contract award through operational support of the last instrument delivered under this contract, in accordance with CDRL #1.  

	ABISOW10
	1.1-3
	The Contractor shall establish effective communication with the Government Project Office through the Contracting Officer’s Technical Representative (COTR) that includes, but is not limited to, e-mail and telephone contact as necessary, weekly telecons with the Government ABI team, and one-on-one contact between National Aeronautics and Space Administration (NASA) and Contractor discipline engineers, to be coordinated by the COTR.

	ABISOW11
	1.1-4
	Once instrument integration and test (I&T) begins, the Contractor shall conduct daily on-site meetings and telecons with the Government team.

	ABISOW12
	1.1-5
	The Contractor shall submit weekly status reports and telecon minutes, in accordance with CDRL #2.



	ABISOW13
	1.1-6
	The Contractor shall submit Monthly Project Status Reports, in accordance with CDRL #3.

	ABISOW14
	1.1-7
	The Contractor shall submit Monthly and Quarterly Financial Reports in accordance with CDRL #4.

	ABISOW15
	1.1-8
	The Contractor shall provide a New Technology Reporting Plan plus all updates and revisions, in accordance with CDRL #5.

	ABISOW16
	1.1-9
	The Contractor shall provide New Technology Reports and Disclosures plus all updates and revisions, in accordance with CDRL #6.

	ABISOW17
	1.1-10
	The Contractor shall provide reports on NASA Property in the Custody of the Contractor plus updates and revisions, in accordance with CDRL #7.

	ABISOW18
	1.1-11
	The Contractor shall provide Insurance Certification in accordance with CDRL #8.

	ABISOW19
	1.1-12
	The Contractor shall provide a Safety and Health Plan plus all updates and revisions, in accordance with CDRL #9.

	ABISOW20
	1.1-13
	The Contractor shall provide a Safety and Health reports in accordance with CDRL #20.

	ABISOW21
	1.1-14
	The Contractor shall establish a Subcontract Management and Control System to provide technical direction and effective sub-contract management utilizing schedule milestone controls.

	ABISOW22
	1.1-15
	The Contractor shall provide a Small Business Subcontracting Plan plus all updates and revisions, in accordance with CDRL #10.

	ABISOW23
	1.1-16
	The Contractor shall provide Small Business Subcontracting Plan Reports in accordance with CDRL #11.

	ABISOW24
	1.1-17
	The Contractor shall develop and maintain a Master Action Item Data Base (MAID), or spreadsheet, listing all Request for Actions (RFA) or Action Items from formal reviews, Government status reviews, internal technical reviews, peer reviews, all other reviews required by the contract, technical meetings, telecons, etc., listing author and origin  (PDR, telecon, etc.) of the RFA, person responsible for closure, wording of the RFA, response, persons(s) authorizing final closure, due date , date closed, and a column for Government concurrence.

	ABISOW25
	1.1-18
	The Contractor shall provide access to the MAID through a Contractor provided  secure web site that is available to the Government at any time.

	ABISOW26
	1.1-19
	The Contractor shall not delete closed action items from the MAID.

	ABISOW27
	1.1-20
	The Contractor shall provide a detailed WBS Diagram and Dictionary plus all updates and revisions, in accordance with CDRL #12.

	ABISOW538
	1.1-21
	The Contractor shall retain all documents and test data for the life of the contract.

	
	
	1.2  Reserved

	
	
	1.3  Resource Management

	ABISOW30
	1.3-1
	The Contractor shall establish, implement and maintain a comprehensive Resources Management System (RMS) for planning, authorizing, and controlling the total resource effort for each WBS element, by instrument, and for providing timely and adequate visibility into manpower, materials, cost, schedule, travel and subcontract performance.

	ABISOW31
	1.3-2
	The RMS shall be consistent with the contract Work Breakdown Structure and provide timely and traceable incorporation of contract changes, and document the effect on the resource management baseline.   

	ABISOW32
	1.3-3
	The Contractor shall utilize Microsoft Project (latest version) as the scheduling tool for the generation and reporting of project schedules.  

	ABISOW33
	1.3-4
	The Contractor shall implement an Earned Value Management System by which cost and schedule performance can be tracked and reported monthly in Earned Value System Reports, in accordance with CDRL #14.

	ABISOW34
	1.3-5
	The Contractor shall provide office space, furniture, copier(s), facsimile machine(s), phones and high-speed internet access in the vicinity of the PMO for three Government residents and three visiting representatives.

	ABISOW35
	1.3-6
	The Contractor shall provide office space, furniture, copier(s), facsimile machine(s), phones and high-speed internet access for three additional Government representatives during instrument integration and testing, in the vicinity of the activity.

	ABISOW36
	1.3-7
	The Contractor shall provide a copy of  manpower runs for each payroll period and deliver these documents to the Government resident office or mailbox, in accordance with CDRL #15.

	ABISOW37
	1.3-8
	The Contractor shall provide monthly updates to the detailed schedule in accordance with CDRL #16.

	
	
	1.4  Configuration and Information Management

	ABISOW39
	1.4-1
	The Contractor shall oversee and manage the generation, configuration control and distribution of all documents required by the contract.

	ABISOW40
	1.4-2


	The Contractor shall establish, implement, and maintain a Government approved Configuration Management System that provides Configuration Management control of configured items including the PTM hardware and software, all flight hardware and software, all GSE hardware and software, and all documentation developed under this contract, including drawings, procedures, plans, CDRLs, program review materials.

	ABISOW41
	1.4-3
	The Contractor shall produce, control and maintain contract documentation in accordance with the CDRL. 

	ABISOW42
	1.4-4
	The Government will establish and maintain a secure website, called the GOES-R Portal, accessible by the Contractor and selected Government personnel, for document delivery and the exchange of information only.

	ABISOW43
	1.4-5
	The Contractor shall place on the GOES-R Portal, as generated or changed, all technical and programmatic documentation generated on the contract that includes but is not limited to, CDRLs, system engineering reports, design memos, internal technical memoranda, schematics, design specifications and test procedures.  The Government will post on the website Government deliverables and technical documentation generated in support of the ABI mission.

	ABISOW44
	1.4-6
	The Contractor shall notify the selected Government personnel by e-mail that a document has been posted on the website.  The Government will provide similar notification to the Contractor.

	ABISOW46
	1.4-7
	The Contractor shall provide a Configuration Management Plan plus updates and revisions, in accordance with CDRL #17.

	ABISOW47
	1.4-8
	The Contractor shall develop, implement and maintain a Software Configuration Management System that provides baseline management and control of software requirements, design, source code, data and documentation.

	ABISOW48
	1.4-9
	The Contractor shall employ a source code version control tool to check in/check out current or previous versions of a source file.

	ABISOW50
	1.4-10
	The Contractor shall establish a Configuration Control Board(s) to review and approve changes to the prototype and flight models, software, GSE and all controlled documents.

	ABISOW51
	1.4-11
	The Contractor shall submit Class I changes to the Government for approval before implementation of the change in accordance with CDRL #18.

	ABISOW52
	1.4-12
	The Contractor shall submit Class II changes to the Government for concurrence with the classification in accordance with CDRL #19.

	ABISOW53
	1.4-13
	If GSFC determines that a Class II classification is incorrect the Contractor shall resubmit the change as a Class I change.

	ABISOW55
	1.4-14
	Red lined designs, drawings, and procedures may be used for the PTM after the red lined changes have been reviewed and approved by the Contractor’s Systems Engineering and Mission Assurance personnel.

	ABISOW56
	1.4-15
	The Contractor shall implement a knowledge capture program so that the knowledge base developed during design and development of the PTM and all FMs will be available to the engineering staff that will be called upon to maintain the program through the life of the mission.

	ABISOW57
	1.4-16
	The Contractor shall provide a Knowledge Capture Plan plus updates and revisions, to document how the combined knowledge pertinent to the development of the ABI will be captured in a database or other readily available format to be used by project successors (Contractor and Government), in accordance with CDRL #56. 

	
	
	1.5  Program Review Requirements

	ABISOW59
	1.5-1
	The Contractor shall provide the technical and administrative support for all program reviews and meetings including, but not limited to, Instrument Design Reviews, Project Status Reviews, Technical Meetings, Data Reviews, Design Modification/Upgrade Reviews, and Subcontract Reviews.

	ABISOW60
	1.5-2
	The Contractor shall provide technical support to observatory system level reviews, observatory integration and test reviews and mission operations reviews.

	ABISOW61
	1.5-3
	Program reviews will be used by the Government as “control gates”.  Following the presentation of each review, a program evaluation will be made by the Government to determine if the Contractor has satisfactorily completed all the necessary work, and whether there are any program deficiencies.  If any deficiencies are found, the Contractor shall develop, within ten working days, and receive Government approval of, a corrective action plan for the deficiencies prior to proceeding with the affected program development.

	
	1.5-4
	Unless otherwise stipulated, all reviews and meetings will be held at the Contractor’s facility.

	
	
	1.5.1  Kick-Off Meeting

	ABISOW64
	1.5.1-1
	Approximately one month after award the Contractor shall prepare and conduct a Kick-Off Meeting covering a line-by-line review of the contract schedule and clauses, SOW, PORD, GIRD, UIID, ABI MAR and CDRLs.

	ABISOW65
	1.5.1-2
	The Contractor shall plan for a five-day review.

	ABISOW66
	1.5.1-3
	If the review is not complete in five days, the Contractor shall continue to conduct and support the review until the Government deems the review complete. 

	
	
	1.5.2  Earned Value System Review

	ABISOW68
	1.5.2-1
	As an adjunct to the first Project Status Review (1.5.6) the Contractor shall support a review conducted by the Government of the Contractor’s earned value assessment and reporting system.

	ABISOW69
	1.5.2-2
	The Contractor shall submit an Earned Value System Review Data Package plus updates and revisions, in accordance with CDRL #21.

	
	
	1.5.3  Peer Reviews

	ABISOW71
	1.5.3-1
	The Contractor shall implement a program of periodic tabletop engineering reviews (peer reviews) throughout the development life cycle to identify and resolve concerns as they arise in the design process, and prior to formal, system level reviews.

	ABISOW72
	1.5.3-2
	Peer review teams shall be comprised of technical experts with significant practical experience relevant to the technology and requirements to be reviewed.

	ABISOW73
	1.5.3-3
	The Contractor shall provide 10 days prior notification so that Government representatives can be present.

	
	
	1.5.4  Instrument Design Reviews

	ABISOW75
	1.5.4-1
	The Contractor shall prepare and conduct Instrument Design Reviews for the Independent Integrated Review Team that will be chaired by the Government.  The reviews will cover all aspects of flight and ground hardware, software and operations for which the Contractor has responsibility. 

	ABISOW76
	1.5.4-2
	The Contractor shall conduct a dry run of each design review, with the Government ABI team in attendance, approximately 2 weeks prior to the review.

	ABISOW77
	1.5.4-3
	After each review, the Contractor shall document all RFA’s in the MAID within 1 week of receipt.

	
	1.5.4-4
	Each design review, (PDR, CDR, etc) is not considered complete until approved by the Government.

	ABISOW79
	1.5.4-5
	If the Government determines that a delta review is necessary, the Contractor shall conduct such review at a time to be mutually agreed upon by the Government.

	ABISOW80
	1.5.4-6
	The Contractor shall provide responses to RFAs in accordance with CDRL #22.

	
	
	1.5.4.1  Systems Requirements Review (SRR)

	ABISOW82
	1.5.4.1-1
	Approximately four months after contract award the Contractor shall prepare and conduct an SRR covering the ABI System Specification including:   instrument requirements, interfaces, GSE, flight software and ground test software requirements and ground processing algorithm requirements.

	ABISOW83
	1.5.4.1-2
	The Contractor shall plan for a three-day review, not including resolution of RFAs.

	ABISOW84
	1.5.4.1-3
	The Contractor shall deliver an SRR Data Package plus updates and revisions in accordance with CDRL #23.  

	
	
	1.5.4.2  Preliminary Design Review (PDR)

	ABISOW86
	1.5.4.2-1
	The Contractor shall prepare and conduct a PDR at the conclusion of the preliminary design efforts and after testing the breadboard or brassboard models of critical subassemblies/assemblies.

	ABISOW87
	1.5.4.2-2
	The Contractor shall plan for a three-day review, not including resolution of RFAs.

	ABISOW88
	1.5.4.2-3
	The Contractor shall deliver a PDR Data Package plus updates and revisions in accordance with CDRL #24.

	
	
	1.5.4.3  Critical Design Review (CDR)

	ABISOW90
	1.5.4.3-1
	The Contractor shall prepare and conduct a CDR prior to the start of manufacture of the PTM hardware unless the Contractor requests and the Government concurs with an earlier start. 

	ABISOW91
	1.5.4.3-2
	The Contractor shall plan for a four day review, not including resolution of RFAs.

	ABISOW92
	1.5.4.3-3
	The Contractor shall deliver a CDR data package plus updates and revisions in accordance with CDRL #25.

	
	
	1.5.4.4  Pre-Environmental Review (PER) - Each instrument

	ABISOW94
	1.5.4.4-1
	The Contractor shall prepare and conduct a PER prior to the start of environmental testing of the PTM and each FM instrument to establish the readiness of the system and to evaluate the environmental test plans and procedures.

	ABISOW95
	1.5.4.4-2
	The Contractor shall plan for a three-day review, not including resolution of RFAs.

	ABISOW96
	1.5.4.4-3
	The Contractor shall deliver a PER data package plus updates and revisions in accordance with CDRL #26.

	
	
	1.5.4.5  Pre-Storage/Pre-Shipment Review (PSR) - Each instrument

	ABISOW98
	1.5.4.5-1
	The Contractor shall prepare and conduct a pre-storage review prior to placement of each instrument into storage at the Contractor's facilities.

	ABISOW99
	1.5.4.5-2
	The Contractor shall plan for a three-day pre-storage review, not including resolution of RFAs.

	ABISOW100
	1.5.4.5-3
	The Contractor shall deliver a pre-storage review data package plus updates and revisions in accordance with CDRL #27.

	ABISOW101
	1.5.4.5-4
	The Contractor shall prepare and conduct a PSR prior to the shipment of each instrument.

	ABISOW102
	1.5.4.5-5
	The Contractor shall plan for a three-day PSR, not including resolution of RFAs.

	ABISOW103
	1.5.4.5-6
	The Contractor shall deliver a PSR data package plus updates and revisions in accordance with CDRL #27.

	
	
	1.5.4.6  Design Modification Reviews

	ABISOW105
	1.5.4.6-1
	Following the completion of PTM testing the Contractor shall prepare and conduct a detailed review for those design changes necessitated by the results of the PTM functional and environmental test program.

	
	1.5.4.6-2
	The Government reserves the right to request the Contractor hold a Design Modification Review for any Class II CCRs following CDR.

	ABISOW107
	1.5.4.6-3
	The Contractor shall plan for a three-day review, not including resolution of RFAs.

	ABISOW108
	1.5.4.6-4
	The Contractor shall deliver a Design Modification Review Data Package plus updates and revisions in accordance with CDRL #28.

	
	
	1.5.5  Observatory Level Reviews

	ABISOW110
	1.5.5-1
	The Contractor shall provide technical support to all Observatory level and Mission reviews.

	ABISOW111
	1.5.5-2
	The Contractor shall support the Observatory level reviews by presentations and/or documentation; for example, an instrument overview or design summary, test and data evaluation summaries, etc.

	ABISOW112
	1.5.5-3
	The Contractor shall attend all Observatory Reviews including but not necessarily limited to:


Observatory System Requirements Review (3 days)


Observatory Concept Review (3 days)


Observatory Preliminary Design Review (3 days)


Observatory Critical Design Review (3 days)


Observatory Pre-environmental Review (3 days for each FM)


Observatory Pre-storage Review (3 days for each FM)


Observatory Pre-shipment Review (3 days for each FM)


Mission Operations Review (3 days for each FM)


Flight Readiness Review (1 day for each FM)


Launch Readiness Review (1 day for each FM)

	
	
	1.5.6  Project Management Status Reviews

	ABISOW115
	1.5.6-1
	The Contractor shall prepare and hold bi-monthly Project Management Status Reviews (PMSR) for the purpose of reviewing the status of the instrument and GSE development, and the overall status of the project.

The status reviews will be held at the Contractor’s facility through successful completion of the CDR, then alternate between a Government designated facility and the Contractor’s facility. 

Specific agenda items may be required by the Government.  

	ABISOW116
	1.5.6-2
	The Contractor shall deliver a PMSR Data Package in accordance with CDRL #29.

	
	
	1.5.7  Test  Reviews

	ABISOW118
	1.5.7-1
	The Contractor shall prepare and conduct table-top test reviews with Government personnel on the overall instrument status and performance.

	ABISOW119
	1.5.7-2
	Test data reviews shall include instrument sub-assemblies and subcontracted subassemblies as well as instrument level test data.

	
	1.5.7-3
	The COTR will determine the appropriate time for each review.  The reviews will be held, as deemed necessary by the Government, when test data are available and as often as necessary to keep the program moving.

	ABISOW122
	1.5.7-4
	The Contractor shall conduct data reviews prior to the shipment of deliverable GSE.

	ABISOW123
	1.5.7-5
	The Contractor shall prepare and conduct reviews of the interim data during the qualification or acceptance test process of the instrument  prior to the breakdown of any test setup, e.g., vibration testing, EMI/EMC testing or thermal vacuum testing, etc. to ensure collection of good data, and prior to the PSR to determine readiness. 

	
	
	1.5.8  Technical Meetings

	ABISOW124
	1.5.8-1
	The Contractor shall provide technical meetings and reviews as deemed necessary by the Government for the purpose of discussing and/or resolving problems or items of interest.

	ABISOW126
	1.5.8-2
	The Contractor shall conduct Technical Interchange Meetings with subcontractors for critical assemblies and subassemblies and provide the Government 7 days advanced notice so that the Government can attend.

	ABISOW127
	1.5.8-3
	The Contractor shall prepare and conduct formal focal plane selection review(s) with the vendor, attended by Government personnel.

	ABISOW128
	1.5.8-4
	The Contractor shall conduct data reviews of the detector array(s), filters and/or focal plane array(s) prior to use of any combination of these items in the PTM or FMs.

	
	
	1.5.9  Subcontract and Subsystem Reviews

	ABISOW130
	1.5.9-1
	The Contractor shall plan a series of subsystem reviews and document that plan as part of the Program Management Plan.

	ABISOW131
	1.5.9-2
	The Contractor shall conduct PDR and CDR reviews of major sub-systems whether these subsystems are provided by the Contractor or by a subcontractor.

	ABISOW132
	1.5.9-3
	Whether internal or external, sub-system reviews shall be chaired by the Contractor and conducted by personnel not directly responsible for design or procurement of the hardware under review.  The Government reserves the right to attend these reviews and requires 10 working days notification.

	ABISOW133
	1.5.9-4
	The Contractor shall chair all subcontractor reviews.  

	ABISOW134
	1.5.9-5
	The Contractor shall document the minutes and action items that result from these reviews and make available on the Government website per CDRL #30.

	ABISOW135
	1.5.9-6
	The Contractor shall submit Subcontract and Subsystem Review Data Packages plus updates and revisions, in accordance with CDRL #31.

	ABISOW136
	1.5.9-7
	The Contractor shall conduct internal software reviews as follows:


Software Preliminary Design Review


Software Critical Design Review 


Software Test Readiness Review  


Software Acceptance Review 

	ABISOW137
	1.5.9-8
	The Contractor shall provide a Software Preliminary Design Review Data Package plus updates and revisions, in accordance with CDRL #32.

	ABISOW138
	1.5.9-9
	The Contractor shall provide Software Critical Design Review Data Package plus updates and revisions in accordance with CDRL #33.

	ABISOW139
	1.5.9-10
	The Contractor shall provide a Software Test Readiness Review Data Package plus updates and revisions in accordance with CDRL #34. 

	ABISOW140
	1.5.9-11
	The Contractor shall submit a Software Acceptance Review Data Package plus updates and revisions CDRL #35.

	ABISOW141
	1.5.9-12
	The Contractor shall conduct tabletop Code walkthroughs; the Government reserves the right to attend and requires ten days advance notice. 

	
	
	1.6  Risk Management

	ABISOW143
	1.6-1
	The Contractor shall implement and maintain Risk Management Program which addresses all programmatic, performance and reliability risks.

	ABISOW144
	1.6-2
	The Contractor shall provide a Project Risk Management Plan plus updates and revisions, in accordance with CDRL #36.

	ABISOW145
	1.6-3
	The Contractor shall evaluate, classify, and prioritize all identified reliability and quality risks and assess their potential impact on cost and schedule.

	ABISOW146
	1.6-4
	The Contractor shall develop and implement risk management strategies, actions (mitigate, watch or research), and assign tasks and appropriate resources to manage and control the risks.

	ABISOW147
	1.6-5
	The Contractor shall track all risks being mitigated on an ongoing basis; capture risk attributes and mitigation information by collecting data; establish performance metrics; examine trends, deviations and anomalies.

	
	
	2  Systems Engineering

	ABISOW152
	2.0-1
	The Contractor shall establish and maintain a Systems Engineering Program for directing, specifying and overseeing the design and technical development of the ABI instruments, GSE, and ground algorithms.

	ABISOW153
	2.0-2
	The Contractor shall provide a Systems Engineering Management Plan, plus updates and revisions, in accordance with CDRL #37. 

	ABISOW154
	2.0-3
	The Contractor shall develop and maintain a requirements traceability tool or utilize an existing tool and use that tool to demonstrate that the ABI design meets all requirements.

	
	
	2.1  Systems Management and Engineering

	ABISOW156
	2.1-1
	The Contractor shall perform all system studies, trades and risk assessments necessary to develop an instrument system design which meets the system performance.

	ABISOW157
	2.1-2
	The Contractor shall flowdown the ABI performance requirements into engineering functional requirements, detailed equipment and end item design requirements.

	ABISOW158
	2.1-3
	The Contractor shall ensure that all subsystems, both individually and in combination, meet the intended design and performance specifications and that the design specifications are sufficient to meet the  mission life requirements.

	ABISOW159
	2.1-4
	The Contractor shall develop and maintain the ABI Systems  Specification in accordance with CDRL #44.

	ABISOW160
	2.1-5
	The Contractor shall deliver all Engineering Analyses Reports, including trade studies and technical memoranda plus updates and revisions, in accordance with CDRL #38.

	ABISOW161
	2.1-6
	The Contractor shall provide a Drawing Tree(s) that includes all instrument and GSE drawings to the lowest level, plus updates and revisions in accordance with CDRL #39.

	ABISOW162
	2.1-7
	The Contractor shall provide a Document Tree(s) that includes all instrument and GSE design documentation, plus updates and revisions in accordance with CDRL #40.

	ABISOW163
	2.1-8
	The Contractor shall establish and maintain a System Performance and Environmental Verification Program that demonstrates that the PTM and FMs meet all mandated and derived performance requirements, and that the GSE meets all design and interface requirements and is safe to use with the PTM and flight hardware, in accordance with ABI MAR Section 9.

	ABISOW164
	2.1-9
	The Contractor shall provide a System Performance Verification Plan plus updates and revisions, including a Systems Performance Verification Matrix (ABI MAR 9.2 & 9.2.1) that documents the System Performance Verification Program at assembly, subsystem, and instrument level of assembly, in accordance with CDRL #65.

	ABISOW165
	2.1-10
	The Contractor shall provide an Environmental Verification Plan plus updates and revisions, including an Environmental Test Matrix (ABI MAR 9.4 & 9.4.1), that fully documents the Environmental Verification Program, including verification at assembly, subsystem, and instrument level of assembly, in accordance with CDRL #66.

	ABISOW562
	2.1-11
	The Contractor shall provide a System Performance Verification Report in accordance with CDRL #123.

	
	
	2.2  Observatory Interface and Accommodation

	ABISOW168
	2.2-1
	The Contractor shall coordinate with the observatory contractor and support technical interchange meetings to define the interfaces between instrument and observatory as well as instrument GSE to observatory GSE interfaces, and possible instrument GSE to National Oceanic and Atmospheric Administration (NOAA) GSE interfaces. 

	ABISOW169
	2.2-2
	The Contractor shall document all interfaces in an Instrument Description Document (IDD) plus updates and revisions, in accordance with CDRL #41. 

	ABISOW172
	2.2-3
	The Contractor shall support the observatory contractor in design and test of all instrument to observatory interfaces:  mechanical, including the location of the ABI instruments on the observatory, electrical, and thermal.

	ABISOW173
	2.2-4
	The Contractor shall support the observatory contractor to ensure that the stowed, deploying, and final deployed positions of instrument assemblies clear all other instruments and obstacles including obstacles on the observatory components.

	ABISOW174
	2.2-5
	The Contractor shall deliver the Flight Telemetry and Command Database,  plus updates and revisions, to the observatory contractor in accordance with CDRL #42.

	ABISOW175
	2.2-6
	The Contractor shall provide a Flight Telemetry and Command Handbook, plus updates and revisions, in accordance with CDRL #43.

	ABISOW176
	2.2-7
	The Contractor shall provide one full time equivalent person to support each of two Observatory formulation contractors for a period of two years beginning approximately in July 2005, for the purpose of answering questions and providing interface information about the ABI.  

	ABISOW177
	2.2-8
	The Contractor shall plan to support reviews and technical interchange meetings at the observatory formulation contractor’s facility by providing two persons for five, one-day reviews and two, three day reviews.

	
	
	2.3  System Analysis and Allocations

	ABISOW179
	2.3-1
	The Contractor shall conduct complete analyses of the technical requirements that fully establish and define budget allocations for all required performance and design parameters, including but not limited to, mass, power and volume allocations, alignment, Image Navigation and Registration (INR), contamination control, thermal, on-board processing resources, and data timeliness.

	ABISOW180
	2.3-2
	The Contractor shall maintain and control budgets (i.e. allocations and margins) for all instrument resources.

	ABISOW181
	2.3-3
	The Contractor shall conduct the analyses required to confirm the integrity of the instrument design, and to ensure that instrument performance requirements will be met over the operational design life.

	ABISOW182
	2.3-4
	The Contractor shall conduct analysis to predict the spectral response and throughput of all instrument optical parts.

	ABISOW183
	2.3-5
	The Contractor shall conduct analyses and simulations required to assure the combined subsystems function properly as an integrated unit.

	ABISOW184
	2.3-6
	The Contractor shall conduct data analysis and trending and maintain a trend database during instrument level testing, observatory level testing, post-launch operations, and mission operations in order to ensure stability of instrument performance.

	ABISOW185
	2.3-7
	The Contractor shall conduct an end-to-end radiometric analysis of the instrument to demonstrate the design will meet all radiometric performance requirements.

	ABISOW540
	2.3-8
	The Contractor shall conduct an end-to-end INR analysis of the instrument to demonstrate the design will meet all INR performance requirements.

	ABISOW186
	2.3-9
	The Contractor shall develop and maintain for the life of the program, a computer simulation that models the end-to-end ABI system, from scene radiance at the ABI aperture to pixels on the fixed grid image.

	ABISOW188
	2.3-10
	The Contractor shall provide an INR Modeling and Analysis Plan plus updates and revisions, in accordance with CDRL #45.

	ABISOW189
	2.3-11
	The Contractor shall provide supporting analyses for the INR error budgets and derived requirements.

	ABISOW190
	2.3-12
	The Contractor shall provide an INR Design Document plus updates and revisions, in accordance with CDRL #46.

	ABISOW191
	2.3-13
	The Contractor shall compute time history responses resulting from sensor unit operation in order to verify the instrument to observatory disturbance requirements.

	ABISOW192
	2.3-14
	The Contractor shall use the Government provided Observatory math-model, provided in the GIRD for the purpose of evaluating instrument compliance with the Observatory interface requirements.

	ABISOW193
	2.3-15
	The Contractor shall define the form, fit, and function of the observatory models required from the observatory contractor for use by the ABI Contractor to evaluate end-to-end ABI performance.

	ABISOW194
	2.3-16
	The Contractor shall provide the following instrument math models plus updates and revisions to the models:

1)
Line of Sight Math Model in accordance with CDRL #48;

2)
Scanner Controls Math Model in accordance with CDRL #49;

3)         End-to-End INR Simulation Math Model in accordance with CDRL #50;

4)         Radiometric Math Model in accordance with CDRL #51;

5)         Solid Math Model in accordance with CDRL #52;

6)         Thermal Math Model and Reports in accordance with CDRL #53; 

7)
Structural Math Model and Reports in accordance with CDRL #54.

	
	
	2.4  Contamination Control and Analysis

	ABISOW196
	2.4-1
	The Contractor shall establish a Contamination Control Program and provide the resources necessary to assure that appropriate contamination control is maintained through all phases of instrument manufacture, build-up/assembly, integration and test, and observatory integration and test, launch site processing, and on-orbit operation.

	ABISOW197
	2.4-2
	The Contractor shall provide a Contamination Control Plan plus updates and revisions that define the contamination control requirements as well as those procedures and processes that are in place to ensure compliance, in accordance with CDRL #47. 

	ABISOW198
	2.4-3
	The Contractor shall establish and document contamination allowances and budgets for performance degradation of optical and thermal contamination-sensitive hardware such that, even when degraded by contamination within the stated allowance, the hardware will meet its end-of-life mission objectives.

	ABISOW199
	2.4-4
	The Contractor shall provide a mass transport analysis and a particle generation analysis for the instrument.   

	ABISOW200
	2.4-5
	The Contractor shall perform all cleaning that is required to maintain contamination at defined levels and report the status of all contamination control activities at Instrument Design Reviews, technical meetings and PMSRs. 

	
	
	2.5  Reserved

	
	
	2.6  Special Engineering Analysis

	
	
	2.6.1  Sounding Feasibility Study

	ABISOW204
	2.6.1-1
	The Contractor shall assess the feasibility and impacts (cost, schedule, mass, power, data rate and risk) of adding spectral definition in the water vapor and carbon dioxide absorption regions in the emissive IR at a spatial resolution of 4 km Ground Sample Distance (GSD) at the sub satellite point by using a 2D array underneath a continuous variable filter.  The specific configurations to be studied are:

1.
add 100 bands with a 3 cm-1 bandwidth between 6 and 8 microns and the    discrete CO2 bands that are part of the current GOES sounder, with NEDT performance in the CO2 bands equivalent to the current GOES sounder.

2.       add the 100 MWIR bands and only the LWIR CO2 bands or the SWIR CO2   bands

3.
add the 100 MWIR bands, adding all the CO2 bands, and eliminating  the 2.26, 6.15, 7.0, 7.4 and the 9.7 micron bands from the baseline design and reconstructing the 6.15, 7.0, and 7.4 at 2 km resolution from the higher spectral resolution MWIR bands.

	
	
	2.6.2  Special Engineering Analysis

	ABISOW206
	2.6.2-1
	The Contractor shall conduct special engineering tasks and/or analyses relating to the development, implementation, and operation of the ABI instruments, and ground systems as required and authorized by a Contract task order. 

	ABISOW207
	2.6.2-2
	Upon request by the Contracting Officer, the Contractor shall prepare and submit a Contractor Task Plan in accordance with CDRL #55.

	
	
	2.6.3   Channel Elimination Study

	ABISOW545
	2.6.3-1
	The Contractor shall assess the system optimization that can be obtained by eliminating the following sets of channels from the ABI system: 

1.  The 2.26 micron channel,

2.  The 2.26 and 9.61 micron channels, 

3.  The 2.26, 9.61, and 7.4 micron channels 

4.  The 2.26, 9.61, 7.4, and 0.47 micron channels.

	ABISOW546
	2.6.3-2
	The Contractor shall estimate the cost, schedule, and system performance impacts achievable for each of the four options above.  

	ABISOW547
	2.6.3-3
	The cost, schedule, and system performance impacts shall include impacts in flight hardware procurements as well as all testing and data processing performed by the Contractor.  

	ABISOW548
	2.6.3-4
	The Contractor shall document the results of the study in an Engineering Analyses Report (CDRL #38) delivered to the Government no later than two weeks prior to the SRR.

	
	
	2.6.4  Coverage Rate Study

	ABISOW550
	2.6.4-1
	The Contractor shall asses the system optimization that can be obtained by relaxing the coverage requirements.  

	ABISOW551
	2.6.4-2
	The contractor shall consider the following possibilities:

1) Eliminate mode 4

2) Eliminate mode 4 and allow the CONUS/Mesoscale height to shrink and allow the Full Disk revisit to increase while maintaining a 5 minute CONUS refresh

3) Same as item 2, but eliminate Mesoscale imaging

	ABISOW552
	2.6.4-3
	The contractor should perform the system optimizations without scheduling time for star looks and after the system has been optimized, schedule star looks during the idle time and assess the impact to INR.

	ABISOW553
	2.6.4-4
	The Contractor shall provide cost delta versus capabilities information identifying break points in the cost delta curve.

	ABISOW554
	2.6.4-5
	The Contractor shall document the results of the study in an Engineering Analyses Report (CDRL #38) delivered to the Government no later than two weeks prior to the SRR.  

	
	
	2.6.5  On-Board Reflective Calibration Study

	ABISOW556
	2.6.5-1
	The Contractor shall estimate cost benefits of eliminating the on-board reflective calibration system and associated ground testing (including any resulting GSE simplification).

	ABISOW557
	2.6.5-2
	The Contractor shall document the results of the study in an Engineering Analyses Report (CDRL #38) delivered to the Government no later than two weeks prior to the SRR.

	
	
	2.6.6  VIIRS Compatibility Study

	ABISOW558
	2.6.6-1
	The Contractor shall assess the impact of modifying the Spectral Response Envelope of the reflective channels to be consistent with the current VIIRS design.  The required changes are:

a) Move the 0.47 micron channel to 0.488 microns with a nominal bandwidth of 0.02 microns,

b) Change the 0.64 micron channel nominal bandwidth to 0.08 microns,

c) Move the 0.86 micron channel to 0.865 microns with a nominal bandwidth of 0.039 microns,

d) Move the 1.38 micron channel to 1.378 microns with a nominal bandwidth of 0.015 microns,

e) Move the 2.26 micron channel to 2.25 microns with a nominal bandwidth of 0.050 microns.

	ABISOW559
	2.6.6-2
	When evaluating the impact, the Contractor shall scale the Response Envelope tolerances with any bandwidth change.

	ABISOW560
	2.6.6-3
	The Contractor shall document the results of the study in an Engineering Analyses Report (CDRL #38) delivered to the Government no later than two weeks prior to the SRR.

	
	
	3  Prototype Model (PTM)

	ABISOW209
	3.0-1
	The Contractor shall develop an ABI non-flight PTM to qualify the designs and procedures for the FM builds.

	ABISOW210
	3.0-2
	The PTM shall fully reflect the FM design including full redundancy and the use of flight Electrical, Electronic, and Electromechanical (EEE) parts.

	ABISOW211
	3.0-3
	If Level 1 parts are not available when needed by the PTM the Contractor shall propose alternative parts for use in the PTM, and submit to NASA for approval.

	ABISOW212
	3.0-3
	The PTM shall be fabricated with full reliability and quality control measures, with the exception that the PTM may be fabricated and tested to red-lined drawings but the drawings must be under full configuration control.  

	ABISOW213
	3.0-4
	The PTM shall be functionally tested, environmentally tested to full qualification levels and durations as defined in the ABI MAR, and calibrated using draft FM test procedures.  

	
	
	3.1  Design and Analysis

	
	
	3.1.1  Instrument Design

	ABISOW539
	3.1.1-1
	The Contractor shall design the instrument to meet the Performance and Interface requirements of the applicable documents.

	ABISOW216
	3.1.1-2
	The Contractor shall provide all instrument Block Diagrams, Schematics and Approved or Controlled drawings, plus updates and revisions in accordance with CDRL #57. 

	ABISOW217
	3.1.1-3
	The Contractor shall provide all Detailed Design Specifications, plus updates and revisions, in accordance with CDRL # 58.

	ABISOW218
	3.1.1-4
	To support and gain confidence in the design of critical and high-risk systems the Contractor shall perform subassembly/assembly level design and testing to verify expected performance prior to start of instrument fabrication.

	ABISOW219
	3.1.1-5
	The Contractor shall develop engineering units to reduce or mitigate critical subassembly or assembly risk.

	ABISOW220
	3.1.1-6
	The Contractor shall conduct life tests of all mechanisms and other critical assemblies as specified in ABI MAR 9.8.6 and 9.9.8. 

	ABISOW221
	3.1.1-7
	The Contractor shall document the life test program in a Life Test Plan, plus updates and revisions, in accordance with CDRL #62.

	ABISOW222
	3.1.1-8
	The Contractor shall provide a Radiation Shielding and Dose Analysis Report (ABI MAR 9.11.1), plus updates and revisions, in accordance with CDRL #70.

	ABISOW223
	3.1.1-9
	The Contractor shall provide a Single Event Effects Control Plan (ABI MAR 9.11.2), plus updates and revisions, in accordance with CDRL #71.

	ABISOW224
	3.1.1-10
	The Contractor shall provide an In-Orbit Electro-Static Discharge Control Plan (ABI MAR 9.11.3), plus updates and revisions, in accordance with CDRL #72.

	ABISOW225
	3.1.1-11
	The Contractor shall implement a magnetic control program to ensure that the instrument generated magnetic fields do not exceed the field limits during instrument operation.

	ABISOW226
	3.1.1-12
	The Contractor shall provide a Magnetic Control Plan plus updates and revisions in accordance with CDRL #73.

	ABISOW227
	3.1.1-13
	The Contractor shall provide an EMC/EMI Compatibility Plan and updates and revisions, in accordance with CDRL #76.

	
	
	3.1.2  Flight and Ground Test Software Development

	ABISOW229
	3.1.2-1
	The Contractor shall establish and maintain a Software Management Program to plan and document software development processes and procedures, software tools, reviews, resources, schedules and deliverables.

	ABISOW230
	3.1.2-2
	The Contractor shall provide technical support for NASA Independent Verification and Validation (IV&V) efforts in accordance with ABI MAR 5.1.4 and NASA Software Independent Verification and Validation Policy, NPD 8730.4.

	ABISOW231
	3.1.2-3
	The Contractor shall provide a Software Management Plan,(ABI MAR 5.0), plus updates and revisions, in accordance with CDRL #59. 

	ABISOW232
	3.1.2-4
	The Contractor shall design, develop, test and implement flight software and GSE ground test software for the PTM and FMs.

	ABISOW233
	3.1.2-5
	The Contractor shall specify, design, review, develop, configuration control, and test the software component of firmware, consisting of computer programs and data loaded into a class of memory not dynamically modifiable by the computer during processing (e.g., Programmable Read Only Memories, Programmable Logic Arrays, Digital Signal Processors, Field Programmable Gate Arrays, etc.), in the same rigorous manner as the flight software.

	ABISOW234
	3.1.2-6
	The Contractor shall provide a Software Delivery Package comprised of the Flight Software, FSDE Software and ABIE Software, plus updates and revisions, in accordance with CDRL #60. 

	ABISOW235
	3.1.2-7
	The Contractor shall provide and maintain one FSDE , including hardware, software, procedures and associated documentation, to be used for the life cycle management, development and validation of the flight software at the Contractor’s facility.

	ABISOW236
	3.1.2-8
	The Contractor shall provide and maintain one FSDE, including hardware, software, procedures and associated documentation for delivery to the Government for development, test and validation of software patches that may be required throughout the operational phase of the ABI mission.

	ABISOW237
	3.1.2-9
	The Contractor shall provide FSDE software, procedures, and associated documentation necessary to support flight software patch test and validation.

	ABISOW238
	3.1.2-10
	The Contractor shall provide FSDE training, including two, 3-day, FSDE training sessions at the NOAA SOCC facilities (L-15 months, and L-7 months).

	ABISOW239
	3.1.2-11
	The Contractor shall provide and maintain a GSE Ground Test Software Development System to be used for the life cycle management of the ground test software at the Contractor’s facility.

	ABISOW240
	3.1.2-12
	The Contractor shall provide a Maintenance, Test and Operations Manual for the FSDE, plus updates and revisions, in accordance with CDRL #61.

	
	
	3.1.3  Ground Processing Algorithms (GPA)

	ABISOW242
	3.1.3-1
	The Contractor shall provide Ground Processing Algorithms (GPAs) to calibrate, navigate and resample the raw data to produce fixed grid imagery compliant with the requirements specified in the PORD.  

	ABISOW243
	3.1.3-2
	The Contractor shall provide an algorithm for re-sampling the 0.64 micron channel to the same resolution as the 0.47, 0.86, and 1.61 micron channels, with a spatial response uniformity requirement equivalent to the spatial response uniformity requirement of the PORD.  

	ABISOW244
	3.1.3-3
	The Contractor shall provide an algorithm for re-sampling the 0.64, 0.47, 0.86, and 1.61 micron channels to the same resolution as the 1.38 and 2.26 micron channels, with spatial response uniformity equivalent to the spatial response uniformity requirement of the PORD.

	ABISOW246
	3.1.3-4
	The Contractor shall deliver all GPAs, plus updates and revisions, in accordance with CDRL #80.

	ABISOW247
	3.1.3-5
	The Contractor shall conduct a comprehensive test and validation program of the GPAs and demonstrate that the algorithms can produce a calibrated and navigated image that meets the requirements of the PORD, all within the required data latency period.

	ABISOW541
	3.1.3-6
	The Contractor shall provide a copy of the GPA source code "as run" for validation.

	ABISOW248
	3.1.3-7
	The Contractor shall document the test and validation program in a GPA Test and Validation Plan, plus updates and revisions, in accordance with CDRL #81.

	ABISOW249
	3.1.3-8
	The Contractor shall participate in Technical Interchange Meetings with the NOAA ground system contractor to define algorithm format, testing and other required support.

	ABISOW250
	3.1.3-9
	The Contractor shall provide a Ground Software Acceptance Test Plan Inputs, including test cases, test data, and acceptance criteria, to be used by the ground systems contractor to verify the implementation of the GPA, plus updates and revisions, in accordance with CDRL #82.

	ABISOW251
	3.1.3-10
	The Contractor shall support the implementation and testing of the GPA by the NOAA ground system contractor. 

	ABISOW252
	3.1.3-11
	The Contractor shall identify all discrepancies in the GPA acceptance test results. 

	ABISOW253
	3.1.3-12
	The Contractor shall certify the implementation of the GPA once the NOAA ground system contractor has successfully demonstrated acceptable performance.

	
	
	3.2  Parts Procurement, Fabrication and Subassembly Testing

	ABISOW256
	3.2-1
	Following the CDR the Contractor shall procure the balance of the parts required for the PTM, four FMs, and all GSE. 

	ABISOW255
	3.2-2
	Following the PDR the Contractor shall procure, with Government approval, sufficient quantities of the long lead and potentially obsolete parts for the PTM, four FMs and all GSE.

	ABISOW257
	3.2-3
	If it is necessary to order parts or subassemblies prior to the PDR or CDR due to excessively long development or lead times, the Contractor shall obtain the Government’s consent before doing so.

	ABISOW258
	3.2-4
	The Contractor shall procure and maintain an adequate supply of spare parts and subassemblies to minimize cost, schedule, and performance risks caused by part damage or shortages.

	ABISOW259
	3.2-5
	The Contractor shall provide assembled and tested spares of critical assemblies to prevent costly schedule delays.  The minimum requirements are:

Focal Plane Arrays (FPA) - 2 spare(s) of each FPA;


Scan Assembly Parts - 2 of each component, i.e., motor, mirror, etc.;


Motors - 2 spare(s) of each motor, excluding scan motors;


Optical Elements - 1 spare set, excluding focal plane assemblies;


Focal Plane Cooling System - 1 spare;


Intra-Instrument Harness - 1 spare

· Thermal Blankets - 1 spare set.

	ABISOW260
	3.2-6
	The Contractor shall provide a Spare Parts List plus all updates and revisions, in accordance with CDRL #13. 

	ABISOW261
	3.2-7
	The Contractor shall procure and deliver to the observatory contractor, mating flight connectors for all electrical Interfaces to the observatory for the FMs.  

	ABISOW262
	3.2-8
	The Contractor shall perform fabrication and assembly/subassembly testing and assembly, including life test items and needed spares.

	ABISOW263
	3.2-9
	The Contractor shall provide all harnesses between instrument units.

	ABISOW264
	3.2-10
	The Contractor shall provide all instrument mounting (i.e., all kinematic mounts and any vibration isolation hardware) and thermal isolation hardware.

	ABISOW265
	3.2-11
	The Contractor shall provide one set of thermal blankets for the instrument built to flight specifications. 

	
	
	3.3  Integration and Test

	ABISOW267
	3.3-1
	The Contractor shall integrate the instrument and perform a testing, calibration and data analysis regimen to qualify the instrument design, verify that instrument performance meets all requirements, proof test fixturing and debug all test and calibration procedures.

	ABISOW268
	3.3-2
	The Contractor shall perform a safe-to-mate and signal characterization on all instrument hardware and GSE prior to electrical mating.

	ABISOW269
	3.3-3
	The Contractor shall identify those facilities that are not company owned, and demonstrate that they will be available when needed.  

	
	
	3.3.1  Integration

	ABISOW271
	3.3.1-1
	During Integration the Contractor shall perform any tests, alignments, etc. that cannot be performed at the subassembly level nor at the fully assembled level.

	ABISOW272
	3.3.1-2
	The Contractor shall provide Instrument Assembly and Integration Procedures/Drawings, plus updates and revisions, in accordance with CDRL #64.

	ABISOW273
	3.3.1-3
	The Contractor shall integrate the PTM and certify that the instrument is ready for the application of power.

	ABISOW274
	3.3.1-4
	The Contractor shall perform initial tests to demonstrate that the instrument is performing as designed and is ready to proceed with Functional Testing.

	ABISOW275
	3.3.1-5
	During the course of PTM testing the Contractor shall debug and correct test procedures, GSE and fixtures as use indicates.

	ABISOW276
	3.3.1-6
	The PTM may be tested with red-lined procedures providing the changes are under configuration control and reviewed and approved by company Systems Engineering and Mission Assurance.

	
	
	3.3.2  Performance Verification and Design Qualification

	ABISOW278
	3.3.2-1
	The Contractor shall develop and maintain all verification test procedures.

	ABISOW279
	3.3.2-2
	The Contractor shall provide Individual Test Plans plus updates and revisions for each verification test in accordance with CDRL #67. 

	ABISOW280
	3.3.2-3
	The Contractor shall provide all test and calibration procedures plus update and revisions, (ABI MAR 9.5), in accordance with CDRL #68. 

	ABISOW281
	3.3.2-4
	The Contractor shall perform data reduction and provide analysis of test results at the subassembly, assembly unit and instrument level, and verification of observatory interfaces. 

	ABISOW282
	3.3.2-5
	The Contractor shall provide an Environmental Verification Specification (ABI MAR 9.4.2), plus updates and revisions, in accordance with CDRL #69.

	ABISOW283
	3.3.2-6
	The Contractor shall prepare and provide Test Reports following completion of instrument functional and performance testing, life testing, environmental testing, and calibration testing commencing at the sub-assembly level in accordance with CDRL #74.

	ABISOW284
	3.3.2-7
	The Contractor shall provide Component and Subassembly Test Reports for all subcontracted items in accordance with CDRL #75.

	
	
	3.3.2.1  Functional and Performance Testing

	ABISOW286
	3.3.2.1-1
	The Contractor shall conduct Functional and Performance Tests that includes Electrical Interface Tests, Comprehensive Performance Tests, Limited Performance Tests, Operating Time and Failure-free Performance Testing and Life Tests in accordance with ABI MAR 9.8.

	ABISOW287
	3.3.2.1-2
	During each Comprehensive Performance Test the Contractor shall collect and analyze visible and infrared data to track the stability of instrument response. 

	
	
	3.3.2.2  Structural and Mechanical Testing

	ABISOW289
	3.3.2.2-1
	The Contractor shall demonstrate the mass properties of each unit of each instrument module and document the information in the IDD and in the Mass Properties Report for each instrument in accordance with CDRL#77. 

	ABISOW290
	3.3.2.2-2
	The Contractor shall measure:

the mass to an accuracy of   0.5 kg;


launch and on-orbit center of mass to an accuracy of  5 mm referenced to the individual coordinate axes;


launch and on-orbit moments and products of inertia to an accuracy of  5.0 percent of the maximum principal moment of inertia, referenced to the coordinate axes with an origin at the center of gravity;


moments and products of inertia of moving parts such as the sensor unit aperture cover(s), cooler covers and scan mechanism, referenced to the coordinate axes and provide the uncompensated momentum.

	ABISOW291
	3.3.2.2-3
	The Contractor shall measure the alignment angles between the sensor line-of-sight and the sensor alignment reference.

	ABISOW292
	3.3.2.2-4
	The Contractor shall conduct a mechanical test program at qualification levels that includes a modal survey, strength qualification, random vibration testing, sinusoidal vibration testing, shock testing, mechanical functional testing and pressure profile verification, in accordance with ABI MAR - 9.9.2 to 9.9.10 to demonstrate that the instrument meets all structural and mechanical performance requirements.

	ABISOW293
	3.3.2.2-5
	Prior to the start of, and after the completion of instrument vibration testing the Contractor shall perform a Comprehensive Performance Test.

	ABISOW294
	3.3.2.2-6
	The Contractor shall perform a Limited Performance Test following each axis of vibration testing. 

	ABISOW295
	3.3.2.2-7
	The Contractor shall perform a full range of motion deployment test of all deployable hardware.

	
	
	3.3.2.3  Electromagnetic Compatibility Testing

	ABISOW297
	3.3.2.3-1
	The Contractor shall conduct a comprehensive EMI/EMC test program that includes conducted emission testing, common mode noise testing, conducted susceptibility testing, radiated emissions testing, radiated susceptibility testing, and electrostatic arc-discharge susceptibility verification, in accordance with ABI MAR 9.10 to demonstrate that the instrument meets all EMI/EMC performance requirements.

	
	
	3.3.2.4  Magnetic Properties Testing

	ABISOW299
	3.3.2.4-1
	The Contractor shall conduct a magnetic test program in accordance with ABI MAR 9.12.

	
	
	3.3.2.5  Thermal Testing

	ABISOW301
	3.3.2.5-1
	The Contractor shall conduct a thermal test program at qualification levels that includes thermal balance and thermal vacuum testing, in accordance with ABI MAR 9.13 to demonstrate compatibility of instrument design with the orbital environment.

	ABISOW523
	3.3.2.5-2
	The Contractor shall perform Comprehensive Performance Tests at each temperature plateau.

	
	
	3.3.3  Calibration

	ABISOW303
	3.3.3-1
	The Contractor shall define, document, and implement a comprehensive calibration program.

	ABISOW304
	3.3.3-2
	The Contractor shall provide a stand alone Calibration Program Plan, plus updates and revisions, in accordance with per CDRL #78.

	ABISOW305
	3.3.3-3
	The Calibration Program shall be peer reviewed jointly by the Contractor’s experts and the GOES-R Calibration Review Committee.  

	ABISOW306
	3.3.3-4
	Instrument calibration shall be the last testing activity prior to storage or delivery of each instrument.

	ABISOW307
	3.3.3-5
	The Contractor shall perform National Institute of Standards and Technology (NIST) traceable, full aperture, radiance and irradiance calibrations, using the latest NIST standards (in place at time of PTM calibration), for all channels less than 3 microns to an accuracy of  3% (one sigma) or less at 100% albedo as defined in the PORD.

	ABISOW308
	3.3.3-6
	The Contractor shall perform NIST traceable, full aperture, radiance calibration, using the latest NIST standards (in place at time of PTM calibration), for all channels greater than 3 microns to an accuracy of  1K (one sigma) at 300K.

	ABISOW309
	3.3.3-7
	The Contractor shall perform a linearity calibration all channels greater than 3 microns using radiance targets that cover the full scene temperature range and a space target. 

	ABISOW310
	3.3.3-8
	Traceability is defined as the “property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually national or international standards, through an unbroken chain of comparisons all having stated uncertainties”.  (ISO VIM, 2nd. Ed., 1993, definition 6.10.)

	ABISOW311
	3.3.3-9
	The Contractor shall assure radiance traceability to NIST by:

Instituting a measurement insurance program, an example of which would include a purchase of NIST sources (e.g., radiance and irradiance standard lamps), platinum resistance thermometers, calibrated photodiodes, standard reference materials for specular or diffused reflectance and wave length calibration, etc., and calibration services, and;

Use of NIST practices in radiance and irradiance determinations, including quality programs detailing measurement procedures and reproducibility, and using trained personnel.

	ABISOW312
	3.3.3-10
	The Contractor shall characterize the temperature dependence of calibration coefficients at acceptance temperatures.

	ABISOW313
	3.3.3-11
	A Goniometric calibration, for solar observation, shall be performed over the angles at which the sun will be observed.

	ABISOW314
	3.3.3-12
	The Contractor shall establish the NIST traceability of its own calibration measurements and standards.

	ABISOW315
	3.3.3-13
	The Contractor shall measure the instrument sensitivity to polarization for all channels less than 3 microns, at 5 degree intervals in polarization, for all Earth-viewing angles, and to an accuracy of  1% (one sigma). 

	ABISOW524
	3.3.3-14
	The Contractor shall support the deployment of Government supplied and operated transfer radiometers for the validation of instrument calibration sources before and after each instrument calibration.  Thermal IR validation of the Contractor's radiance source using the Government radiometer in thermal vacuum takes two weeks including set-up and tear-down time.  Validation of the visible source takes three days.

If the post calibration validation by the Government transfer radiometer shows no changes in the calibration source(s), in excess of the Contractor's budgeted uncertainty, the Contractor need not perform a post-calibration, recalibration of the source(s).

	ABISOW525
	3.3.3-15
	The Contractor shall calibrate all sources used for instrument calibration before and after calibration of it instrument.

	ABISOW526
	3.3.3-16
	Source calibration shall be performed as near to the start and completion of instrument calibration, as possible, but not to exceed six months.

	ABISOW316
	3.3.3-17
	The Contractor shall provide vendor generated spectral response characteristics as a function of wavelength for each optical element in the optical train, including bandpass optical filters.

	ABISOW317
	3.3.3-18
	The Contractor shall send the bandpass optical filters to an independent laboratory for an independent measurement of the spectral response characteristics.  The laboratory selection will be submitted to the Government for concurrence.

	ABISOW318
	3.3.3-19
	The Contractor shall measure the end-to-end spectral response characteristics of the instrument.

	ABISOW319
	3.3.3-20
	The Contractor shall document the results of instrument calibration in a Calibration Data Book in accordance with CDRL #79.

	
	
	3.4  Logistics

	
	
	3.4.1  Transportation and Handling

	ABISOW322
	3.4.1-1
	The Contractor shall prepare, pack and ship the instrument and associated GSE, test equipment and other deliverable hardware to the observatory I&T facility, to SOCC or the launch site as stipulated in the Contract.

	ABISOW323
	3.4.1-2
	The Contractor shall validate and test the shipping container(s) prior to instrument installation to verify operation of the environmental control system.

	ABISOW324
	3.4.1-3
	The Contractor shall clean and certify that the shipping container meets all contamination control requirements prior to instrument installation.

	ABISOW325
	3.4.1-4
	The Contractor shall provide a Transportation Handling Plan and Procedures, plus updates and revisions, in accordance with CDRL #115. 

	ABISOW326
	3.4.1-5
	The Contractor shall deliver the instrument to the observatory contractor with the instrument mounts installed.

	ABISOW327
	3.4.1-6
	The Contractor shall ship all GSE designated for delivery to the spacecraft contractor’s facility. 

	ABISOW328
	3.4.1-7
	Upon completion of all joint instrument and observatory testing the Contractor shall return the instrument and all test equipment to its facility to support FM development, except for that equipment designated to remain at the spacecraft contractor’s facility as set forth in the contract schedule.

	
	
	3.4.2  Storage and Refurbishment

	ABISOW330
	3.4.2-1
	The Contractor shall store the instrument at the Contractor’s facility. 

	ABISOW331
	3.4.2-2
	The PTM, while in storage, shall be readily accessible for troubleshooting in support of flight model development 

	ABISOW332
	3.4.2-3
	The Contractor shall maintain, repair and refurbish the PTM, when necessary, to incorporate later design changes resulting from PTM and/or FM test anomalies and/or failures or FM performance.  

	ABISOW333
	3.4.2-5
	The Contractor shall conduct PTM repair work and retesting as necessary to resolve instrument anomalies or damage uncovered during, or caused by, post-ship activities.

	ABISOW334
	3.4.2-6
	The Contractor shall provide a Storage and Test Plan for the PTM and FMs, plus updates and revisions, in accordance with per CDRL #116.

	ABISOW335
	3.4.2-7
	The Contractor shall perform post-storage testing of the instrument as defined in the Storage and Test Plan.

	
	
	3.5  Post Delivery Support

	ABISOW337
	3.5.1
	The Contractor shall support the post delivery activities including, post delivery GSE and instrument checkout, observatory integration, observatory level testing and data analysis.

	ABISOW338
	3.5.2
	The Contractor shall be responsible for handling the instrument and associated test equipment until the instrument is integrated on the observatory.  The observatory contractor will supply technician support for moving all equipment.

	
	
	3.5.1  Resident Office

	ABISOW340
	3.5.1-1
	The Contractor shall provide a full time ABI instrument representative to reside at the observatory contractor’s facility beginning 1 month prior to instrument shipment and extending through the observatory test program.

	
	
	3.5.2  Observatory Integration and Test Support

	ABISOW342
	3.5.2-1
	The Contractor shall perform a complete post shipment checkout of the instrument and all GSE. 

	ABISOW343
	3.5.2-2
	The Contractor shall certify that the GSE is ready for use with the instrument.

	ABISOW344
	3.5.2-3
	The Contractor shall perform safe-to-mate and signal characterization tests on all instruments and GSE prior to electrical mating.

	ABISOW345
	3.5.2-4
	The Contractor shall review all post shipment test data and certify that the instrument is ready for integration with the observatory.

	ABISOW346
	3.5.2-5
	If integration of the instrument with the observatory is not imminent the Contractor shall reinstall the instrument into its shipping container for storage.

	ABISOW347
	3.5.2-6
	The Contractor shall provide support to the observatory contractor during mounting of the instrument onto the observatory.

	ABISOW348
	3.5.2-7
	The Contractor shall support the electrical mating of the instrument to the observatory including safe-to-mate and signal characterization testing. 

	ABISOW349
	3.5.2-8
	The Contractor shall provide on-site support of all performance testing of the instrument after integration on the observatory, covering all shifts worked by the observatory contractor.  

	ABISOW350
	3.5.2-9
	The Contractor shall monitor instrument testing in real time and perform on-site review and evaluation of instrument data.

	ABISOW351
	3.5.2-10
	The Contractor shall perform off line data evaluation as necessary.

	ABISOW352
	3.5.2-11
	The Contractor shall provide on-site data analysis for all environmental testing on a 24/7 basis, or whenever the observatory contractor is working.

	ABISOW353
	3.5.2-12
	In the case of an instrument anomaly, the Contractor shall immediately notify the test director and cognizant Government representative on-site, and recommend corrective action, if needed, to prevent damage to the instrument.

	ABISOW354
	3.5.2-13
	The Contractor shall investigate, resolve and implement corrective actions for all instrument anomalies.

	ABISOW355
	3.5.2-14
	The Contractor shall document the results of the data analysis in the On-site Data Analysis Reports in accordance with CDRL #117.

	ABISOW356
	3.5.2-15
	The Contractor shall support resolution of all anomalies and failures. 

	ABISOW357
	3.5.2-16
	The Contractor shall provide target installation and alignment support to the observatory contractor during observatory thermal balance and thermal vacuum setup and testing phases.

	ABISOW358
	3.5.2-17
	The Contractor shall support blanket fit checks at the observatory contractor’s facility as needed.

	ABISOW359
	3.5.2-18
	The Contractor shall support observatory to instrument boot blanket closeout and instrument blanket closeout prior to thermal vacuum testing and observatory shipping preparations.

	ABISOW360
	3.5.2-19
	The Contractor shall support the observatory contractor in verifying freedom of deployment, over the full range of motion, after final blanket closeouts.  

	ABISOW361
	3.5.2-20
	The Contractor shall provide Observatory Level Test Procedures, plus updates and revisions, for use by the observatory contractor to conduct instrument testing at the observatory level, in accordance with CDRL #118.

	ABISOW362
	3.5.2-21
	Following completion of all Observatory level testing the Contractor shall prepare a final Observatory Level Test Report, in accordance with CDRL #119.

	
	
	3.5.3  Launch Operations Support

Not applicable.

	
	
	3.5.4  Mission Operations Support

Not applicable.

	
	
	4  Protoflight Model (FM-1)

	ABISOW366
	4.0-1
	The Contractor shall develop and deliver an ABI Protoflight Model (PFM), designated as PFM-1 or FM-1, to qualify design and procedure changes since PTM qualification, and to fly on the GOES-R Observatory.

	
	
	4.1  Design and Analysis

	
	
	4.1.1  Instrument Design

	ABISOW370
	4.1.1-1
	The Contractor shall provide post-PTM test design changes, fabrication, assembly, test, qualification and acceptance test, maintenance, storage, delivery and post-delivery support throught the life of the FM-1 mission. 

	ABISOW372
	4.1.1-2
	The Contractor shall verify the expected performance before proceeding with fabrication of the changed article.

	
	
	4.1.2  Flight and Ground Test Software Development

	ABISOW374
	4.1.2-1
	The Contractor shall update and maintain all flight software, ground test software, processes, procedures and software tools required for support of the FM integration, test and verification program in accordance with the Software Management Plan. 

	ABISOW375
	4.1.2-2
	The Contractor shall maintain the FSDE used for the life cycle management of the flight software at the Contractor’s facility.

	ABISOW376
	4.1.2-3
	The Contractor shall maintain the GSE Ground Test Software Development System used for the life cycle management of the ground test software at the Contractor’s facility.

	
	
	4.1.3  Ground Processing Algorithms

	ABISOW378
	4.1.3-1
	The Contractor shall provide post-PTM test design changes to the GPAs.

	ABISOW382
	4.1.3-2
	The Contractor shall conduct a comprehensive test and validation program for any changes to the GPAs and demonstrate that the algorithms can produce a calibrated and navigated image that meets the requirements of the PORD, all within the required data latency period.

	ABISOW383
	4.1.3-3
	The Contractor shall support the implementation and testing of the GPA by the ground systems contractor. 

	ABISOW384
	4.1.3-4
	The Contractor shall identify all discrepancies in the GPA acceptance test results. 

	ABISOW385
	4.1.3-5
	The Contractor shall certify the implementation of the GPA once the ground system contractor has successfully demonstrated acceptable performance.

	
	
	4.2  Fabrication and Subassembly Testing

	ABISOW387
	4.2-1
	The Contractor shall perform fabrication and assembly/subassembly testing and assembly.

	ABISOW388
	4.2-2
	The Contractor shall provide all harnesses between instrument units.

	ABISOW389
	4.2-3
	The Contractor shall provide all instrument mounting and thermal isolation hardware.

	ABISOW390
	4.2-4
	The Contractor shall provide one flight set of thermal blankets. 

	
	
	4.3  Integration and Test

	ABISOW392
	4.3-1
	The Contractor shall integrate the instrument and perform a comprehensive testing, calibration and data analysis regimen to qualify any instrument design changes, verify that instrument performance meets all requirements, proof test fixturing changes and debug all test and calibration procedure changes.  

	
	
	4.3.1  Integration

	ABISOW394
	4.3.1-1
	During Integration the Contractor shall perform any tests, alignments, etc. that cannot be performed at the subassembly level nor at the fully assembled level.

	ABISOW395
	4.3.1-2
	The Contractor shall integrate the instrument and certify that the instrument is ready for the application of power.

	ABISOW396
	4.3.1-3
	The Contractor shall perform initial electrical tests to demonstrate that the instrument is performing as designed and is ready to proceed with Electrical Functional Testing. 

	ABISOW397
	4.3.1-4
	During the course of instrument testing the Contractor shall debug and correct or modify test procedures,GSE and fixtures as use indicates.

	
	
	4.3.2  Performance Verification and Acceptance Testing

	ABISOW399
	4.3.2-1
	The Contractor shall perform all tasks as set forth under 3.3.2 and all of its subsections, with the exception that


Environmental testing shall be performed at protoflight levels and durations as defined in the ABI MAR;

Launch and on-orbit center of mass may be determined by analysis or measurement;


Launch and on-orbit moments and products of inertia shall be determined by analysis or measurement;


Moments and products of inertial for moving parts shall be determined by analysis or measurement


	
	
	4.3.3  Calibration

	ABISOW401
	4.3.3-1
	The Contractor shall comply with all requirements as set forth in section 3.3.3.

	
	
	4.4  Logistics

	
	
	4.4.1  Transportation and Handling

	ABISOW404
	4.4.1-1
	The Contractor shall prepare pack and ship the instrument and associated GSE, test equipment and other deliverable hardware to the observatory facility, to SOCC or the launch site as stipulated in the Contract.

	ABISOW405
	4.4.1-2
	The Contractor shall validate and test the shipping container prior to instrument installation to verify operation of the environmental control system.

	ABISOW406
	4.4.1-3
	The Contractor shall clean and certify that the shipping container meets all contamination control requirements prior to instrument installation.

	ABISOW407
	4.4.1-4
	The Contractor shall deliver the instrument and all other test equipment and fixtures needed to support the integration of the instrument on the observatory.  The shipping date will be determined by the Contracting Officer.

	ABISOW408
	4.4.1-5
	The Contractor shall deliver the instrument to the observatory facility with the flight mounts installed.

	
	
	4.4.2  Storage

	ABISOW410
	4.4.2-1
	The Contractor shall store the instrument at the instrument facility until needed at the observatory facility.

	ABISOW411
	4.4.2-2
	The Contractor shall perform storage and post-storage testing as defined in the Storage and Test Plan.

	
	
	4.5  Post Delivery Support

	ABISOW413
	4.5-1
	The Contractor shall support all post delivery activities, including observatory integration and test support, launch site support and mission operations support.

	ABISOW414
	4.5-2
	The Contractor shall be responsible for handling the instrument and associated test equipment until the instrument is integrated on the observatory.  The observatory contractor will supply technician support for moving all equipment.

	
	
	4.5.1  Resident Office

	ABISOW416
	4.5.1-1
	The Contractor shall provide a full time ABI representative to reside at the observatory contractor’s facility from the completion of the PTM testing activities through the completion of the observatory test program.

	
	
	4.5.2  Observatory Integration and Test Support

	ABISOW418
	4.5.2-1
	The Contractor shall perform all tasks set forth in paragraph 3.5.2.

	
	
	4.5.3  Launch Operations Support

	ABISOW420
	4.5.3-1
	The Contractor shall support all Observatory launch site operations from the day of arrival through launch. 

	ABISOW422
	4.5.3-2
	The Contractor shall provide data review and support to the SOCC for launch simulations and actual launch operations.

	ABISOW423
	4.5.3-3
	The Contractor shall attend all daily meetings of the launch site team and other meetings as necessary.

	ABISOW424
	4.5.3-4
	The Contractor shall provide support for all launch site Observatory testing.  

	ABISOW425
	4.5.3-5
	The Contractor shall provide on-site support of all instrument testing, covering all shifts worked by the observatory contractor.  

	ABISOW426
	4.5.3-6
	The Contractor shall monitor instrument testing in real time and provide on-site review and evaluation of instrument data in real time.  

	ABISOW427
	4.5.3-7
	The Contractor shall provide off-site data evaluation as necessary.

	ABISOW428
	4.5.3-8
	In the case of an instrument anomaly, the Contractor shall immediately notify the test director and cognizant Government representative on-site, and recommend corrective action, if needed, to prevent damage to the instrument.

	ABISOW429
	4.5.3-9
	The Contractor shall investigate, resolve and implement corrective actions for all instrument anomalies.

	ABISOW430
	4.5.3-10
	The Contractor shall document the results of the data analysis in the On- Site Data Analysis Reports in accordance with the CDRL.

	ABISOW431
	4.5.3-11
	The Contractor shall support the generation and review of instrument operational and contingency procedures.

	
	
	4.5.4  Mission Operations Support

	ABISOW433
	4.5.4-1
	The Contractor shall provide instrument training to the NASA/NOAA Mission Operations Support Team (MOST).  This effort shall include the following:

Participate in a series of spacecraft contractor sponsored Spacecraft Training activities (5 days at L-18 months, and 5 days at L-3 months),

Support in the generation of Mission Operations Command Procedures, 

Support in the generation of Mission Operations Contingency Operation Procedures,

Participate in a series of NASA sponsored MOST launch readiness training simulations/exercises at the NOAA Suitland Operations Control Center, SOCC (6, 3-day simulations starting at L-6 months, one per month).

	ABISOW434
	4.5.4-2
	The Contractor shall support launch, orbit raising (approximately 2 weeks), activation and post launch testing (approximately 3 months) at the SOCC.

	ABISOW435
	4.5.4-3
	The Contractor shall provide 24/7 console support from launch through orbit raising.

	ABISOW436
	4.5.4-4
	The Contractor shall monitor instrument testing in real time and provide on-site review and evaluation of instrument data.  

	ABISOW437
	4.5.4-5
	The Contractor shall provide off-site data evaluation as necessary.

	ABISOW438
	4.5.4-6
	In the case of an instrument anomaly, the Contractor shall immediately notify the test director and cognizant Government representative on-site, and recommend corrective action, if needed, to prevent damage to the instrument.

	ABISOW439
	4.5.4-7
	The Contractor shall document the results of the data analysis in the On- Site Data Analysis Reports in accordance with the CDRL.

	ABISOW440
	4.5.4-8
	The Contractor shall support all instrument anomaly investigations, document the cause of the anomaly and provide input to the In-orbit Anomaly Investigation Report for the life of the mission.

	ABISOW441
	4.5.4-9
	The Contractor shall provide a Operations Handbook in accordance with CDRL #120.

	ABISOW442
	4.5.4-10
	Following completion of the early orbit evaluation period the Contractor shall provide a Post Launch Performance Report in accordance with CDRL #121.

	ABISOW443
	4.5.4-11
	The Contractor shall participate in weekly technical interchange meetings/telecons to review on-orbit anomaly status.

	ABISOW444
	4.5.4-12
	The Contractor shall provide GOES Incident Reports (on-orbit ABI Anomaly Reports) for each ABI anomaly, in accordance with CDRL #122. 

	ABISOW529
	4.5.4-13
	The Contractor shall, in conjunction with the MOST, perform on-orbit verification of the end-to-end INR performance.

	
	
	5  Flight Model-2 (FM-2)

	ABISOW446
	5.0-1
	The Contractor shall develop and deliver an ABI Flight Model designated as FM-2.

	ABISOW447
	5.0-2
	The effort shall include fabrication, assembly, test, acceptance test, maintenance, storage, delivery and post-delivery support through the life of the mission.

	ABISOW448
	5.0-3
	For FM-2, the Contractor shall perform as required for PFM as set forth in Section 4 of this SOW, except that all testing shall be conducted at acceptance levels and durations as defined in the ABI MAR.

	
	
	6  Option 1 Flight Model - 3 (FM-3)

	ABISOW450
	6.0-1
	The Contractor shall develop and deliver an ABI Flight Model designated as FM-3.

	ABISOW452
	6.0-2
	The effort shall include fabrication, assembly, test, acceptance test, maintenance, storage, delivery and post-delivery support through the life of the mission.

	ABISOW453
	6.0-3
	For FM-3, the Contractor shall perform as required for FM-2 as set forth in Section 5 of this SOW.

	
	
	7  Option 2 Flight Model - 4 (FM-4)

	ABISOW455
	7.0-1
	The Contractor shall develop and deliver an ABI Flight Model designated as FM-4.

	ABISOW456
	7.0-2
	The effort shall include fabrication, assembly, test, acceptance test, maintenance, storage, delivery and post-delivery support through the life of the mission.

	ABISOW458
	7.0-3
	For FM-4, the Contractor shall perform as required for FM-3 as set forth in Section 6 of this SOW.

	
	
	8  Option 3 Flight Model - 5 (FM-5)

	ABISOW460
	8.0-1
	The Contractor shall develop and deliver an ABI Flight Model designated as FM-5.

	ABISOW461
	8.0-2
	The Contractor shall procure additional parts and materials to complete the instrument.

	ABISOW462
	8.0-3
	The effort shall include fabrication, assembly, test, acceptance test, maintenance, storage, delivery and post-delivery support through the life of the mission.

	
	
	9  Ground Support Equipment

	ABISOW466
	9.0-1
	The Contractor shall design, develop, fabricate, test, assure the quality of, and implement all ABI GSE.

	ABISOW467
	9.0-2
	The Contractor shall document and maintain all GSE hardware, software and firmware.

	ABISOW468
	9.0-3
	The Contractor shall collect and provide ABI packetized data to the SOCC and observatory contractor to be used in testing and debugging ingest and analysis capabilities of the various ground systems and test equipment, in accordance with CDRL #83.

	ABISOW469
	9.0-4
	The Contractor shall provide the packetized data on Government-specified media. 

	
	
	9.1  Electrical Ground Support Equipment

	
	
	9.1.1  Electrical System Test Equipment

	ABISOW472
	9.1.1-1
	The Contractor shall design, develop and provide three sets of ESTE for operation, control and testing of the ABI instruments.

	ABISOW473
	9.1.1-2
	The Contractor shall retain two sets of ESTE for testing of the PTM and FMs, and one set of ESTE will be delivered to the observatory contractor’s facility.  

	ABISOW474
	9.1.1-3
	The Contractor shall provide a Maintenance, Test, and Operations Manual for the ESTE, plus updates and revisions, in accordance with CDRL #84.

	
	
	9.1.2  ABI Emulator

	ABISOW475
	9.1.2-1
	The Contractor shall design, develop, provide and maintain two ABIEs that will be integrated with spacecraft emulators by the observatory contractor for subsequent use by the SOCC for command validation throughout the operational phase of the mission.

	ABISOW532
	9.1.2-2
	The Contractor shall support technial interchange meetings with the observatory contractor to define the interfaces between the ABIE and the spacecraft emulator.

	ABISOW476
	9.1.2-3
	The Contractor shall establish an ABIE training program which includes two, 3-day, ABIE training sessions at the NOAA SOCC facilities (L-15 months, and L-7 months),

	ABISOW477
	9.1.2-4
	The Contractor shall maintain the ABIE hardware, software, and associated documentation through end of contract, after which time handover of maintenance will be transitioned to NOAA.

	ABISOW478
	9.1.2-5
	The Contractor shall upgrade the ABIE hardware and software as needed to maintain compatibility with instrument changes.

	ABISOW479
	9.1.2-6
	The Contractor shall provide a Maintenance, Test, and Operations Manual for the ABIE, plus updates and revisions, in accordance with CDRL #85.

	
	
	9.1.3  Connectors

	ABISOW480
	9.1.3-1
	The Contractor shall provide connector savers, made with flight hardware, to mate with the PTM and FM hardware including intra-instrument cabling.

	ABISOW481
	9.1.3-2
	Connector savers shall be used for all electrical connections except when the instrument is undergoing environmental testing and calibration.

	ABISOW482
	9.1.3-3
	The Contractor shall establish and maintain a flight connector mate/de-mate log for the PTM and FMs to catalog mate/de-mate cycles of the flight connectors. 

	
	
	9.1.4  Other EGSE

	ABISOW483
	9.1.4-1
	The Contractor shall provide all other ABI specific electrical test equipment necessary to the performance of the contract, such as test cables, breakout boxes, etc. for the PTM and FMs. 

	
	
	9.2  Mechanical Ground Support Equipment

	ABISOW485
	9.2-1
	The Contractor shall design, develop, implement and maintain the ABI MGSE. 

	ABISOW486
	9.2-2
	The MGSE includes but is not limited to:


Sufficient Lifting/Handling Fixtures for use in lifting, moving or handling the PTM and FMs at the Contractor’ facility;


One Lifting/Handling Fixture for delivery to and retention at the observatory contractor’s facility for use in post delivery instrument tests and for integration of the PTM and FMs with the observatory;


One Shipping / Storage Container for the PTM and each FM under basic contract;

· One purge cart for the PTM and each FM under basic contractor;

· One shipping/storage container for each FM under each option;

· One purge cart for each FM under each option; 


Two alignment Drill Templates for the instrument mounting holes, labeled with appropriate alignment, orientation, location reference information, and alignment cubes if necessary, one for use by the Contractor and one for delivery to the observatory contractor;


Visible Illumination Source(s) to be used for calibration of the PTM and FMs;


Blackbody Calibration Source(s) to be used for calibration of the PTM and FMs at ambient and during thermal vacuum testing;


MGSE necessary to cool focal plane(s) to operating temperature for comprehensive performance testing, for use with the PTM and FMs;


MGSE necessary to cool focal plane(s) to operating temperature for comprehensive performance testing for delivery to and retention at the observatory contractor’s facility for post-delivery instrument tests; 


Targets required for observatory-level testing for delivery and retention at the observatory contractor’s facility for post-delivery instrument tests at ambient, and for calibration during thermal vacuum testing;

Instrument moving carts sufficient for the program;


Assembly jigs sufficient for the program;


Optical test fixtures sufficient for the program;


Calibration test fixtures sufficient for the program;


Vibration test fixtures sufficient for the program;


Thermal Vacuum test fixtures sufficient for the program;


Non-flight protective covers for all sensitive surfaces.

	ABISOW487
	9.2-3
	The Contractor shall proof test all Lifting/Handling fixtures to be used with equipment having a mass in excess of 15kg to 2 times the working load.

	ABISOW535
	9.2-4
	The Contractor shall recertify annually all Lifting/Handling fixtures to be used with equipment having a mass in excess of 15 kg to at least the working load.

	ABISOW488
	9.2-5
	The Contractor shall provide an Assembly/Operation manual for the Lifting/Handling fixture, plus updates and revisions, in accordance with CDRL #86.

	ABISOW489
	9.2-6
	The Contractor shall provide a Maintenance and Operations Manual for the portable GN2 purge cart, plus updates and revisions, in accordance with CDRL #87.

	
	
	9.3  Ground Processing Development System

	ABISOW493
	9.3-1
	The Contractor shall design, develop, implement and maintain an ABI GPDS that includes all hardware, software, firmware and software licenses.   

	ABISOW494
	9.3-2
	The Contractor shall use the GPDS to demonstrate the full performance and functionality of the ABI ground processing algorithms to produce calibrated, navigated and resampled products within the allocated data latency period.  

	
	
	10  Mission Assurance

	ABISOW496
	10.0-1
	The Contractor shall establish and maintain a Mission Assurance (MA) program to ensure that with all hardware, software, GSE, ground processing algorithms comply with all contract and performance requirements.

	ABISOW498
	10.0-2
	The Contractor shall provide a Software Assurance Plan plus revisions and updates, in accordance with CDRL #93.

	ABISOW499
	10.0-3
	For the use of previously developed or flown hardware the Contractor shall submit a Request For Use of Multi-Mission, or Previously Designed, Fabricated or Flown Hardware (ABI MAR 1.2), in accordance with CDRL #92.

	ABISOW500
	10.0-4
	The Contractor shall provide Non-Conformance Reports (ABI MAR 2.1.1) in accordance with CDRL #94.

	ABISOW501
	10.0-5
	The Contractor shall compile and provide Digital Image and Video Records of the entire assembly and testing process of the PTM and FMs, beginning at the sub-assembly level to after completion of final instrument testing, including subcontracted items, in accordance with CDRL #63.

	ABISOW502
	10.0-6
	The Contractor shall provide a System Safety Program Plan (ABI MAR 3.2), plus updates and revisions, describing the system safety implementation process, in accordance with CDRL #95.

	ABISOW503
	10.0-7
	The Contractor shall provide input to safety documents that will be generated by the observatory contractor.

	ABISOW504
	10.0-8
	The Contractor shall provide inputs to a Safety Data Package (ABI MAR 3.3), plus updates and revisions, in accordance with CDRL #96.

	ABISOW505
	10.0-9
	The Contractor shall provide inputs to a Launch Site Ground Operations Plan, and associated procedures (ABI MAR 3.5 & 3.6) plus updates and revisions, in accordance with CDRL #97.

	ABISOW506
	10.0-10
	In the event that a safety requirement cannot be met the Contractor shall provide a Safety Non-Compliance /Waiver Request (ABI MAR 3.7), in accordance with CDRL #98.

	ABISOW507
	10.0-11
	The Contractor shall provide inputs to an Orbital Debris Assessment, (ABI MAR 3.10), plus updates and revisions, in accordance with CDRL #99.

	ABISOW508
	10.0-12
	The Contractor shall provide an Operations Hazard Analysis (ABI MAR 3.11), plus updates and revisions, in accordance with CDRL #100. 

	ABISOW509
	10.0-13
	The Contractor shall establish and maintain a Mishap Reporting System (ABI MAR 3.13), and submit Mishap Reports in accordance with CDRL #101.

	ABISOW510
	10.0-14
	The Contractor shall provide a Reliability Program Plan (ABI MAR 4.1) plus updates and revisions, in accordance with CDRL #102.                                                                                                                                                                                                                                                                                                                                                        

	ABISOW511
	10.0-15
	The Contractor shall provide a Failure Modes Effects and Criticality Analysis (FMECA) and Critical Items List (CIL) (ABI MAR 4.3.1) plus updates and revisions, in accordance with CDRL #103.

	ABISOW512
	10.0-16
	The Contractor shall provide Worst Case Analyses (ABI MAR 4.3.2) plus updates and revisions, in accordance with CDRL #104.

	ABISOW513
	10.0-17
	The Contractor shall provide numerical reliability predictions (ABI MAR 4.3.3), plus updates and revisions, in accordance with CDRL #105.

	ABISOW514
	10.0-18
	The Contractor shall provide a Trend Analysis List and Trend Analysis Data Reports (ABI MAR 4.3.4) plus updates and revisions, in accordance with CDRL #106.

	ABISOW515
	10.0-19
	The Contractor shall provide a Limited Life Items List (ABI MAR 4.3.5) plus updates and revisions, in accordance with CDRL #107.

	ABISOW516
	10.0-20
	The Contractor shall provide a Fault Tree Analysis (FTA), plus updates and revisions, to analyze and/or identity system reliability and quality risks (ABI MAR 4.4), in accordance with CDRL #108.

	ABISOW517
	10.0-21
	The Contractor shall provide a Parts and Materials Control Plan (ABI MAR 7.1) plus updates and revisions, in accordance with CDRL #109.

	ABISOW518
	10.0-22
	The Contractor shall provide an As Designed Parts List (ABI MAR 7.8.3) plus updates and revisions, in accordance with CDRL #110.

	ABISOW519
	10.0-23
	The Contractor shall provide an As Built Parts List (ABI MAR 7.8.4) for the PTM and FMs, in accordance with CDRL #111.

	ABISOW536
	10.0-24
	The Contractor shall provide an As Design Materials and Lubrication List (ABI MAR 8.1) for the PTM and FMs, in accordance with CDRL #124.

	ABISOW537
	10.0-25
	The Contractor shall provide an As Built Materials and Lubrication List (ABI MAR 8.1) for the PTM and FMs, in accordance with CDRL #125.

	ABISOW520
	10.0-26
	In the event use of a non-compliant material is proposed (ABI MAR 8.2.1) the Contractor shall prepare and submit a Materials Usage Agreement and/or a Stress Corrosion Evaluation Form in accordance with CDRL #112.

	ABISOW521
	10.0-27
	The Contractor shall provide an Electrostatic Discharge Control Plan (ABI MAR 10.1) plus updates and revisions, in accordance with CDRL #113.

	ABISOW522
	10.0-28
	The Contractor shall provide Response to Alerts reports (ABI MAR 11) in accordance with CDRL #114.

	
	
	11  Acronyms

	
	
	    ABI              Advanced Baseline Imager

    ABIE
 ABI Emulator

CDR
Critical Design Review

CDRL
Contract Data Requirements List

CIL
Critical Items List

COTR
Contracting Officer’s Technical Representative

EEE
Electrical, Electronic, and Electromechanical

EGSE
Electrical Ground Support Equipment

ESTE
Electrical System Test Equipment

FM
Flight Model

FMECA
Failure Modes Effects and Criticality Analysis

FPA
Focal Plane Array

FSDE
Flight Software Development Environment

FTA
Fault Tree Analysis

GIRD
General Interface Requirements Document

GOES
Geostationary Operational Environmental Satellite

GPA
Ground Processing Algorithm

GPDS
Ground Processing Development System

GSD
Ground Sample Distance

GSE
Ground Support Equipment

GUM
Guide to the Expression of Uncertainty in Measurement

I&T
Integration & Test

IDD
Instrument Description Document

INR
Image Navigation and Registration

IR
Infrared

ISO
International Organization for Standardization

IV&V
Independent Verification and Validation

LWIR
Long Wave Infrared

MA
Mission Assurance

MAID
Master Action Item Data Base

MAR
Mission Assurance Requirements

MGSE
Mechanical Ground Support Equipment

MOST
Mission Operations Support Team

MWIR
Mid-Wave Infrared

NASA
National Aeronautics and Space Administration

NEDT
Noise Equivalent Delta Temperature 

NIST
National Institute of Standards and Technology <http://www.nist.gov/>

NOAA
National Oceanic and Atmospheric Administration

NPD
National Aeronautics and Space Administration Policy Directive

PDR
Preliminary Design Review

PER
Pre-Environmental Review

PFM 
Protoflight Model

PMO
Project Management Office

PMSR
Project Management Status Review

PORD
Performance and Operation Requirements Document

PSR
Pre-Storage/Pre-Shipment Review

PTM
Prototype Model

RFA
Request For Action

RMS
Resources Management System

SOCC
Satellite Operations Control Center

SOW
Statement of Work

SWIR
Short Wave Infrared

SRR
Systems Requirements Review

UIID
Unique Instrument Interface Document

VIM
International Vocabulary of Basic and General Terms in Metrology

WBS/D
Work Breakdown Structure/ Dictionary
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