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GMI CONTRACT DATA REQUIREMENT LIST (CDRL)

1. INTRODUCTION

This Contract Data Requirement List (CDRL) document defines the requirements for deliverable documentation to be provided by the GPM Microwave Imager (GMI) contractor.  Section 2.0 includes definitions and instructions for distribution.  Table 3-1 presents the CDRL item-by-item, with due dates, quantity and a distribution key.  Section 4.0 provides the Data Item Description (DID), a description of each item, the use of each item, and information for its preparation.  The number associated with a particular DID (such as identified in the MAR) corresponds in Table 3-1 with the same number used for a CDRL.  Except where specifically indicated to the contrary, the contractor may employ the same formats and drawing standards customarily used on other Government Programs and/or used by its suppliers and subcontractors.

The use of electronic files is the preferred means for the submittal of documentation, unless otherwise indicated within the CDRL or Statement of Work, or if electronic files for specific data is not readily available.  The contractor shall be responsible for ensuring that the software used for documentation and delivery of data is compatible with the software employed by the NASA GPM Project Office.

This document includes the subset of CDRLs that pertain to areas discussed in the following documents and specifications:

1) Statement of Work for the GPM Microwave Imager, Document Number 422-30-00-002

2) GPM Microwave Imager Mission Assurance Requirements (GMI MAR), Document Number 422-10-05-002

3) GMI Requirements Document, Document Number 422-30-00-001

2. DEFINITION OF DUE DATES, DEFNITION OF CATEGORIES, AND DISTRIBUTION INSTRUCTIONS

2.1. DUE DATE-RELATED DEFINITIONS

1. Proposal. Items that are to be provided with the proposal

2. PDR, CDR, PER, etc.  Preliminary Design review, Critical Design Review, Pre-Environmental review, etc.  Documentation to be delivered 10 working days prior to review, unless otherwise stated.

3. As Generated.  After each initial edition, revision, addition, etc.  Items that are critical to schedule, performance, or interface shall be transmitted to GSFC by electronic means (e.g. deposit at File Transfer Protocol (FTP) site.

4. Monthly.  Submitted on a monthly basis.

2.2 QUANTITY-RELATED DEFINITIONS

Electronic delivery shall consist of one electronic file per recipient identified in the “Distribution” column of Table 3-1, or as otherwise specified in the Statement of Work.  Hardcopy distribution shall be per the Statement of Work, or if not specified, one copy to the Contracting Officer and 4 copies to the COTR.

2.3 MATURITY

1. Preliminary.  The initial submission of an item.  To be as complete as is practible at the time of submission.

2. Final.  The complete, thorough submission of an item for approval, review, or information.  This does not preclude updating later.  Any updates shall require the same “approval/review” process as was required for the previous submissions.

3. Current.  The best, up-to-date information available at the time of submission.

2.4 DISTRIBUTION-RELATED DEFINITIONS

The following definitions apply to the “Distribution (DIST)” column in Table 3-1:

A:  All documentation shall be delivered electronically to the Contracting Officer and to the Contracting Officer’s Technical Representative (COTR)

2.5 CATEGORY-RELATED DEFINITIONS

1. A: Approval - Documents in this category require written GSFC approval prior to use.  Delivery to GSFC shall occur within the time specified in the contract.  Requirements for resubmission shall be as specified in letter(s) of disapproval.

2. I:  Information – Documents submitted in this category require delivery to GSFC within the time period specified in the contract for the purpose of determining current program status, progress, and future planning requirements.  When Government evaluations reveal inadequacies, the contractor will be directed to correct the documents.

3.0  GMI CONTRACT DISTRIBUTION LIST

Table 3-1 comprises the GMI Contract Distribution List.









Table 3-1

GPM GMI CDRL

	
	Title
	Delivery, Due Date*
	Distribution

	1
	Project Plan




	Proposal, update monthly
	A

	2
	Earned Value System Implementation Plan
	Proposal
	A

	3
	Cost Performance Report 
	Monthly
	A

	4
	Integrated Master Schedule
	Proposal, updates monthly
	A

	5
	Configuration Management (CM) Plan
	Proposal
	A

	6
	Risk Management Plan
	Proposal
	A

	7
	Project Status Report
	Within tens days of the close of the reporting period (i.e.for each month that a Project Status Review is not held)
	A

	8
	Project Status Review
	At Review
	A

	9
	Monthly Financial Status Report
	Monthly
	A

	10
	Engineering Task Proposal
	As Required
	A

	11
	Engineering Report
	As Required
	A

	12
	Software Development and Management Plan
	Plan 60 days prior to PDR, Updates when changes/revisions are made
	A

	13
	Work Breakdown Structure
	Proposal
	A

	14
	Calibration Plan and Models
	Draft Plan with Proposal, Final Plan at CDR; Models at Pre-Ship Review
	A

	15
	Calibration Procedures
	Pre-Environmental Review
	A

	16
	Calibration Algorithms and Analyses
	Two weeks prior to Pre-Ship Review
	A

	17
	GMI Instrument Users Manual 
	Two weeks prior to Pre-Ship Review
	A

	18
	GMI Acceptance Package for each instrument 
	Two weeks prior to Pre-Ship Review
	A

	19
	      Software Test Plan
	CDR
	A

	20
	      Software Test Reports
	90 Days prior to Pre-Environmental Review
	A

	21
	Transportation and Storage Plan
	CDR
	A

	22
	Deleted
	
	

	23
	Structural Math Model
	PDR, CDR, Pre-Ship Review
	A

	24
	Thermal Math Model
	PDR, CDR, Pre-Ship Review
	A

	25
	On-Orbit Performance Report
	30 days after completion of on-orbit check-out
	A

	26
	Instrument Integration and Test Plan
	Draft with Proposal, Updates at PDR & CDR
	A

	27
	System Performance Verification Plan
	PDR
	A

	28 
	Performance Verification Test Reports
	Pre-Ship Review -2 weeks
	A

	29
	Drawings and drawing Tree
	As released
	A

	30
	EMI/EMC Test Plan
	Two weeks prior to Pre-Environmental Review
	A

	31
	Contamination Control Plan
	CDR
	A

	32
	Photo Documentation
	Within two weeks of when photos taken; and at Pre-Ship Review
	A

	33
	Functional Block Diagram
	Initial at PDR, Update as necessary
	A

	34
	Wiring Diagram
	Pre-Ship Review
	A

	35
	Interface Control Information
	Initial submittal at PDR; Updates as Required
	A

	36
	Instrument to Spacecraft Integration Procedure 
	Pre-Ship Review
	A

	37
	Problem Failure/Anomaly Reports
	As anomalies occur
	A

	38
	Safety Assessment Reports
	Initial – 60 days prior to CDR

Final – 120 days prior to PSR
	A

	39
	Ground Operations Procedures 
	Pre-Ship Review
	A

	40
	Safety Non-Compliance Request
	Initial - 45 days prior to start of S/C Integration

Update - 45 days prior to start of Launch Operations
	A

	41
	Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL) 
	Preliminary–30 days prior to PDR

Final – 30 days prior to CDR
	A

	42
	Probabilistic Risk Assessment
	Preliminary–30 days prior to PDR

Final – 30 days prior to CDR
	A

	43
	Limited –Life Items List
	Preliminary–30 days prior to PDR

Final – 30 days prior to CDR
	A

	44
	Electrical, Electronic, Electromechanical (EEE) Parts List
	Preliminary–30 days prior to PDR

Final – 30 days prior to CDR
	A

	45
	Materials Identification List
	Preliminary–30 days prior to PDR

Final – 30 days prior to CDR
	A

	46
	Life Test Plan for Lubricated Mechanisms
	Preliminary–30 days prior to PDR

Final – 30 days prior to CDR
	A

	47
	Printed Wiring Board (PWB) Test Coupon Reports
	Preliminary–30 days prior to PDR

Final – 30 days prior to CDR
	A

	48
	Preliminary Design Review Data Package 
	Draft-One Week prior to Review

Final-At Review
	A

	49
	Critical Design Review Data Package 
	Draft-One Week prior to Review

Final-At Review
	A

	50
	Pre-Environmental Review Data Package 
	Draft-One Week prior to Review

Final-At Review
	A

	51
	Pre-Ship Review Data Package 
	Draft-One Week prior to Review

Final-At Review
	A

	
	
	
	


*All deliveries shall be made on the 15th of the month unless otherwise specified

4. DATA ITEM DESCRIPTIONS

Data Item Description

	Title: 

Project Plan


	CDRL No.: 


01

	Reference:

Submit Project Plan with Proposal; submit updates to Project Plan quarterly, or as required.

SOW Paragraph 2.1



	Use:

Describes how the project is organized and managed.  It provides the management structure, its system of operation, responsible lines of communications, and key personnel assignments.



	Related Documents



	Preparation Information:

PROGRAM MANAGEMENT

This plan shall address the overall organization, management approach, and structure of the GMI Project, its interrelationships between the contractor and its subcontractors.

Describe how and where the project will operate during all phases of the contract.  Delineate how the requirements of the contract will be achieved and include, as a minimum, a description of planned activities.

Describe your concept of the nature of the tasks and related potential problems.  Discuss your approach to problem avoidance and/or solution.  Address the degree to which your proposed personnel and procedures are proven through similar experience.

Indicate such things as critical paths, long-lead items and significant milestones.  Indicate your needs for additional definition of spacecraft and mission, and when this information is required to avoid schedule slippage.  Address the flexibility of the proposed system of accepting mission dictated changes, and when such changes must be defined in order to prevent major redesign of any instrument subsystem.

This plan may include graphical displays such as flow diagrams, WBS, logic networks, etc., to  help convey an understanding of the program management processes employed and their interconnectivity.

This plan shall provide an organizational chart(s) and sufficient supplemental narrative to describe fully the following:

a) Organization proposed for carrying out the project showing inter-relationships of technical management, business management, and subcontract management, from lower level through intermediate management to top-level management with detailed explanation of:

The authority of the GMI Project Manager relative to other ongoing programs and applicable support organizations within the prime contractor.  Discuss the Project manager’s control over essential resources and functions necessary to accomplish the work.

Process to be followed by the Project manager in obtaining decisions beyond his/her authority and in resolving priority conflicts for resources and functions not under the Project manager’s direct control such as personnel, finances, R&PM/travel funding, and facilities.

b) Contractual procedures proposed for the project to effect administrative and engineering changes, describing any differences from existing procedures.

This plan shall describe management techniques to be employed in minimizing program costs and schedule impacts, including controls to be exercised by the prime contractor.  Describe how issues will be surfaced in a timely manner and at the proper levels.

This plan shall discuss and illustrate the proposed GMI Project organizational structure, including staffing plans, reporting channels, authority and responsibilities, and management visibility.




Data Item Description

	Title: 

    Earned Value System (EVS) Implementation Plan


	CDRL No.:

           02                                                      

	Reference:

Submit EVS Implementation Plan with Proposal; submit updates following incorporation of revisions 

EVS Implementation Plan shall be reviewed per SOW Paragraph 3.2



	Use:

To Provide a description of the contractor’s methods, policies, procedures utilized in meeting the requirements of NPD 9501.3A and NPR 9501.3.



	Related Documents

· Project Plan

· Integrated Master Schedule

· WBS



	Preparation Information:

SCOPE:  The EVM System Description shall provide a description of the system and the contractor’s comprehensive plan for complying with the requirements of NPD 9501.3A.

APPLICABLE DOCUMENTS

NPD 9501.3A, Earned Value Management


NFS 1852.242-74, Notice of Earned Value Management System  (March 99)


NFS 1852.242-75, Earned Value Management System  (March 99)

CONTENTS:  The EVM System Description shall provide an understanding of each activity required to meet the requirements of NPD 9501.3A.  The document shall briefly, but comprehensively, present the contractor’s approach and schedule of internal activities to comply with NPD 9501.3A requirements and to demonstrate this compliance to each NASA Center.  The document shall include the contractor’s plan for implementation of and activities leading up to the demonstration review with the NASA Center Compliance Review Team.  The contractor shall provide a monthly status of progress toward meeting this plan until the contractor’s management system is accepted by the NASA Center Review Team.  The plan shall address the requirements of NFS 1852.242-74 and NFS 1852.242-75.

FORMAT:  Contractor format is acceptable.

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


Data Item Description

	Title: 

      Cost Performance Report


	CDRL No.: 

            03

	Reference:

            SOW Paragraph 2.1; EVS Reports to be submitted monthly



	Use:

To provide information for (1) integrating cost and schedule performance data with technical performance measures, (2) assessing the magnitude and impact of actual and potential problem areas causing significant cost and schedule variances, and (3) providing valid, timely project status information to higher management.

	Related Documents

· Integrated Master Schedule

· Monthly Reports

· Earned Value System Implementation Plan

	Preparation Information:

SCOPE:  The Cost Performance Report (CPR) includes data to measure cost and schedule performance. 

APPLICABLE DOCUMENTS  DI-MGMT-81466
Data Item Description for Cost Performance Report (available at http://www.acq.osd.mil/pm/newpolicy/cpr_cfsr/cpr_finl.html)

CONTENTS: The CPR shall include data pertaining to all authorized contract work, including both priced and unpriced effort, that has been authorized at a not-to-exceed amount in accordance with the Contracting Officer's direction.  The CPR shall separate direct and indirect costs and identify elements of cost for all direct reporting elements.  The CPR shall consist of the following:

a. Format 1, Work Breakdown Structure (WBS):  Format 1 shall provide data to measure cost and schedule performance by summary level WBS element level 3, and the hardware, software, and services NASA is buying.  Critical/major subcontractor summary-level performance measurement data shall be included as an attachment to Format 1.  Subcontractor CPR or Cost/Schedule Status Report (C/SSR) are acceptable.

b. Format 2, Organizational Categories:  Format 2 provides the same data as Format 1, sorted by the contractor organization.  If the contractor is organized by product, Format 2 is optional. Organizational category reporting shall be to the first level of the program's organizational structure.
c. Format 3, Baseline:  Format 3 provides the budget baseline plan against which performance is measured.  It is the baseline report used to track all changes to the Performance Measurement Baseline (PMB).  Format 3 shall contain workforce forecasts for two 3-month periods (columns 10 and 11), two subsequent 12-month periods (columns 12 and 13), and the remainder of the contract for the last period (column 14).
d. Format 4, Staffing:  Format 4 shall provide workforce staffing forecasts for correlation with the budget plan and cost estimates and contain the workforce baseline which will be updated and submitted whenever the Performance Measurement Baseline changes. Organizational category reporting shall be to the first level of the program's organizational structure.  Format 4 shall contain baseline and workforce forecasts for two 3-month periods (columns 10 and 11), two subsequent 12-month periods (columns 12 and 13), and the remainder of the contract for the last period (column 14).

e. Format 5, Explanations and Problem Analyses:  Format 5 shall be a narrative report used to explain significant cost and schedule variances and other identified contract problems.  Subcontractor variance analyses (determined by the prime contractor) and a discussion of the prime contractor's analysis of the subcontractor's performance shall be provided in Format 5. In the initial submission of the CPR (Format 5), the contractor shall rank, in descending order of criticality (i.e., the most critical elements will be at the top of the list and the least critical will be at the bottom), all reporting-level WBS elements anticipated (as determined by the contractor Project Manager) to be schedule drivers, and all WBS elements (in a similar ranking) anticipated to be the cost drivers on the project.  The contractor shall submit an updated list of the rankings every 6 months, based on performance to date.  The Government reserves the right to modify this ranking based on Government perception of criticality. If the contractor uses "critical path" scheduling techniques, identification of the critical path by WBS element will meet the schedule drivers' requirement.  Ranking of the critical path cost drivers shall also be provided.  These critical elements shall reconcile to the Master Schedule submitted to the Government.

f. Variance Analysis:  The Variance Analysis shall be a narrative report addressing the following:

1. Reporting elements that equate to 50 percent of the list of the schedule drivers (i.e., if 20 schedule drivers are listed, the 10 most critical schedule driver variances over $100k will be addressed).  If there are 10 or less schedule driver variances, all variances over $100k shall be addressed.

2. Reporting elements that comprise the top 50 percent of the cost drivers (i.e., if 20 cost drivers are listed, the top 10 most critical cost driver variances over $100k).  If there are 10 or less cost driver variances, all cost variances over $100k shall be addressed.

3. Impact to the contract Estimate-at-Complete (EAC) for all cost and schedule driver variances addressed.

4. Explanation for all variances at completion over $500k.

5. Corrective Action Plan, as applicable.

FORMAT:  CPR formats shall be completed according to the instructions outlined in DI-MGMT-81466 and the following forms:  Format 1 (DD Form 2734/1); Format 2 (DD Form 2734/2); Format 3 (DD Form 2734/3); Format 4 (DD Form 2734/4); and Format 5 (DD Form 2734/5).  Images of the CPR forms are located at http://www.acq.osd.mil/pm/newpolicy/cpr_cfsr/cpr_gif_new.html.  Contractor format shall be substituted for CPR formats whenever they contain all the required data elements at the specified reporting levels in a form suitable for NASA management use. The CPR shall be submitted electronically and followed up with a signed paper copy.  The American National Standards Institute (ANSI) X12 standards (transaction sets 839 for cost and 806 for schedule), or the United National Electronic Data Interchange for Administration, Commerce and Transport (EDIFACT) equivalent, shall be used for Electronic Data Interchange.  This information is located at http://www.unece.org/trade/untdid/.

MAINTENANCE: None required




Data Item Description

	Title: 

    Integrated Master Schedule


	CDRL No.: 

           04

	Reference:

Submit Summary Schedule/Integrated Master Schedule with Proposal; submit updates to Integrated Master Schedule monthly, and as required.

SOW Paragraph 2.1 

	Use:

To describe schedule and progress for the GMI instrument, and for understanding and mapping out in detail an efficient process for integrating together all program elements to ensure all aspects of the program are completed when required.  



	Related Documents

· Project Plan

· WBS

· Monthly Reports



	Preparation Information:

The material submitted with the proposal may be a Summary Schedule; however, it shall be of sufficient detail to permit understanding of the proposed work and the associated pricing.

The schedule shall encompass all phases of the program, divided into two phases:

· Phase 1 schedule shall primarily address the instrument and GSE design; it shall encompass as a minimum the period from contract award until CDR.  

· Phase 2 shall encompass as a minimum the period from CDR until completion of the contract, and shall include the activities associated with fabrication, test, calibration, delivery, and support of the GMI instrument. 

Current activities shall be addressed as part of a Top-Level Summary of the Schedule, this shall be included with the Monthly Project Status Report (CDRL 7).

The Integrated Master Schedule shall include:

· Activities detailed by task with expected start and completion dates

· Activities associated with major items, components, or definable subassembly, such as printed wiring assembly (PWA).

· Fabrication schedules detailed to the mechanical subassembly level, and to the PWA level, and showing substantive milestones. 

· An assembly/test flow diagram that shows sequences of fabrication, assembly, integration and test for components, subsystems, and system and includes quality assurance test points and associated inspection level requirements.

· The contractor shall provide the Government with a series of integrated network schedules and bar charts as described below:

· Master Schedule – The master schedule shall include programmatic milestones/events for the overall program from design, manufacturing, integration and test through launch including data on major procurements.  The schedule shall be in a format suitable for viewgraph presentations that summarize the schedule data and status contained in the integrated logic network.  This chart will be derived directly from the integrated logic network and will include major program milestones such as Preliminary Design Review (PDR), Critical Design Review (CDR), Pre-Ship Review (PSR), etc. 

· Integrated Logic Networks – These networks shall be established for each subsystem or subassembly to the electronic board level.  The contractor shall provide an electronic version of the detailed integrated logic network.

· Intermediate Schedule – An Intermediate Schedule for each second level WBS shall be submitted.  Control milestones will be included on the Intermediate Schedule.

· Control Milestone Trend Report – A control milestone trend chart shall be submitted.  This report shall consist of the baseline control milestones that have been agreed.  The report will also contain a list of the control milestones expected to complete during the reporting period, their baseline completion dates, and their current status.

· End Item Slack Report – A monthly report shall be submitted for each deliverables subsystem or subassembly comparing the current month slack to the slack of the previous month and explain any changes.

· Monthly Schedule Analysis – A monthly analysis shall be submitted as a part of the Monthly Project Status Report that will contain a brief description of the current status of each subsystem or subassembly along with descriptions of any existing or potential problems areas.  The critical path and near critical paths will be explained along with possible work-arounds being considered to maintain the schedule.

· These schedules shall be presented by a flow type network diagram, and by Gantt schedule milestone charts. A preliminary network diagram submitted with the proposal shall contain a minimum of 50 events.

Activities with the Integration Master Schedule will reflect the structure of activities within the Earned Value Management System.

This schedule plan and the corresponding schedules shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Configuration Management (CM) Plan


	CDRL No.: 

          05

	Reference:

SOW Paragraph 2.1

Submit Configuration Management Plan with Proposal; following contract award submit  updates to the CM Plan as revisions are made 



	Use:

        To ensure proper configuration of the hardware and software products.



	Related Documents

       Software Development and Management Plan (CDRL 12)

Preparation Information:

This plan shall address the contractor’s configuration management (CM) organization and responsibilities. 

It shall describe the establishment of configuration baselines, identification of baseline documents/drawings and related changes, control of changes to documents/drawings, hardware, and software.

It shall describe document/drawing, hardware, and software status accounting, configuration authentication, and reporting. 

It shall address hardware and software configuration audits and support to the government in the conduct of configuration audits.

It shall define and address Class I and II configuration changes and the process for submittal of Class I changes requiring government. 

It shall define and address requests for waiver and the process for submittal for government approval. 

It shall address the contractor’s method of ensuring their subcontractor CM processes are acceptable in relation to the government imposed requirements.




Data Item Description

	Title: 

     Risk Management Plan


	CDRL No.: 

            06

	Reference:

Submit Risk Management Plan with Proposal, 

SOW Paragraph 2.1, GMI MAR Paragraph 11.1

	Use:

        To define the process by which the contractor identifies, evaluates, and minimizes the risks associated with the GMI instrument development  



	Related Documents

        N/A



	Preparation Information:

The GMI Risk Management Plan shall describe the process by which the contractor identifies, evaluates and addresses the cost, schedule, technical and programmatic risks associated with GMI instrument development and delivery.  The plan shall describe how risks are tracked, and the process used to ensure proper decisions are made to prevent, mitigate or accept risks.  The plan shall identify the key risk management roles and responsibilities within the contractor organization, and describe the risk management tools and techniques that will be used.  The plan shall identify the formal (e.g., design reviews) and informal (e.g., periodic internal status reviews) forums and processes used to review and evaluate risks.  The processes used for communicating risks to contractor management and the Government (i.e., NASA GPM) shall also be described.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

     Project Status Report


	CDRL No.: 

           07

	Reference:

           SOW Paragraph 2.1



	Use:

         To evaluate contract status



	Related Documents

· Integrated Master Schedule

· Configuration Management Plan

· Cost Performance Report

Preparation Information

The Project Status Report shall include the following:

· Report of Key Technical Parameter, including mass and power budgets, and their current best estimates, 

· Technical status for design and development activities

· Monthly Schedule Status and analysis of variations

· Problems encountered during the reporting period, and anticipated approaches for resolution (including, as appropriate, technical issues, manpower and staffing, supplier and subcontractor issues, etc.) 

· Status of open issues and problems from prior reporting periods

· Significant plans and activities for the following month

· Class I and Class II proposed and approved Configuration Control Board Changes

· Financial Status

· Earned Value System (EVS) metrics

· Risk Status for top risks




Data Item Description

	Title: 

Project Status Review Presentation Package


	CDRL No.: 


08

	Reference:

Refer to paragraph 3.4 of the GMI Statement of Work



	Use:

These reviews will be used to provide an opportunity for face-to-face discussions between the contractor and NASA regarding project status, plans and issues. 



	Related Documents



	Preparation Information:

The material presented shall include a comparison of planned versus actual accomplishments for the period of time since the prior Project Status Review.  The topics to be addressed at the Project Status Review shall include as a minimum the topics presented in the Monthly Project Status Report (CDRL 7).   For technical, cost, manpower, and the Earned Value System (EVS) performance, a detailed 12-month “rolling-wave” (3 months of actual, plus 9 months of forecast) shall be presented at each review, along with verification of the balance of the work to be performed.

The contractor shall provide for Government attendees at the time of the review ten paper copies of viewgraphs and other presentation material.  Also to be provided are two CD ROMs containing all presentation material readily available in electronic format.  Presentation material may be in contractor format.

This shall be done in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

     Monthly Financial Status Report


	CDRL No.:

         09 

	Reference:

        SOW Paragraph 2.1  



	Use:

To report expenditure of funds and to provide a plan which can be used by the Government for budgeting purposes.



	Related Documents



	Preparation Information:

The Financial Management Report Form 533M and 533Q shall be prepared in accordance with the instructions in NHB 9501.2D.  It shall be prepared on a monthly basis by the 15th calendar day of each month.  The report shall contain, but not be limited to, the following elements of cost:  Direct labor Dollars, Overhead by type, Materials, Subcontracts, Other Direct Costs, G&A, Cost of Money, Award Fee, and unfilled orders outstanding.  The report shall be prepared at level 1 of the WBS for the prime contractor and all major subcontractors.  The report shall contain a monthly time-phased plan for the current month and the next twelve months.  The remaining FY’s should be reported through the end of contract.

This report shall include a section that explains any significant changes in the annual funding requirements or the estimate at complete.  Significant changes shall be defined as those exceeding either 10% or $500K above or below the cost originally projected for the GMI contract.  

Termination Liability Projection:  The contractor shall provide a schedule which states the best estimate of the contractor’s projected liability, in the vent of termination, as of the end of each U.S. Government fiscal year remaining in the period of contract.  This schedule shall be submitted semi-annually five days prior to the last day of March and September.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

Engineering Task Proposal


	CDRL No.: 


10

	Reference:

Statement of Work Paragraph 2.3



	Use:

Used to propose “Special Studies” (e.g. engineering studies, technical analyses).



	Related Documents



	Preparation Information:

Contractor to prepare a proposal in contractor format which describes:

· The rationale for undertaking the proposed Engineering Task Proposal

· The final product associated with Engineering Task Proposal (i.e. deliverable)

· The schedule for performing the Engineering Task Proposal

· The cost for performing the work described by the Engineering Task Proposal

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Engineering Report


	CDRL No.: 

        11

	Reference:

         SOW Paragraphs 1 and 2.2



	Use:

To document technical analyses, decisions, and design activities, to close technical action items, and to assess design, performance and operations of the GMI instrument and its ground support equipment (GSE).  These reports may be referenced during formal program reviews (i.e. design reviews) and informal reviews (TIM).  The reports may also be used to discuss test procedures and test results.



	Related Documents:  

	Preparation Information:

Analyses –   The contactor shall deliver in contractor format copies of analyses, derivations  and reports which are required by the Statement of Work, the GMI Requirements Document, the GMI MAR, test and verification requirements, and Engineering Task Proposals (CDRL 10).  Additional reports and analyses shall be provided, if required, to substantiate designs, decisions and recommendations associated with Technical Interchange Meetings (TIMs) and major program reviews. The reports and analyses shall be prepared and submitted on a timely basis (e.g. as they are completed, in advance of major reviews).

Test Reports – Test reports that are required to be submitted by this CDRL shall include, as a minimum, the test requirements, test limits, test fixtures, environment, test equipment, test results, and any failures and corrective actions.  The report shall be developed for each test and shall include the following, as a minimum:

1. Identification and number of planned tests that have been completed

2. Conformance of test results to expected results

3. Number, type, and criticality of discrepancies

4. Identification of software areas test

5. Analysis of any performance requirements that the tested software could affect

6. Test result summary.

The actual test results shall either be attached to the report or maintained on-site.

These shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

     Software Development and Management Plan


	CDRL No.:

           12



	Reference:

Submit Plan 60 days prior to PDR; submit updates when changes/revisions are made to Plan

Statement of Work Paragraph 2.1 

GMI MAR Paragraph 5.1    

	Use:

      Defines contractor activities required to develop and manage software



	Related Documents


	Preparation Information:

Topics to be included in the Software Development and Management Plan are:

· Purpose and Description;

· Resources, Budgets, Schedules, and Organization;

· Acquisition Activities;

· Development Activities;

· Sustaining Engineering and Operations Activities;

· Quality Assurance;

· System safety;

· Risk Management;

· Configuration Management;

· Delivery and Operational Transition

· V&V and IV&V;

· COTS, GOTS, and MOTS software.

Include an alphabetized list of definitions for abbreviations and acronyms used in this document.  Include an alphabetized list of definitions for special terms used in the document, i.e., terms used in a sense that differs from or is more specific than the common usage for such terms.  

Material that is too detailed or sensitive to be placed in the main body of text may be placed in an appendix or included as a reference.  Include the appropriate reference in the main body of the text.  Appendices may be bound separately, but are considered to be part of the document and shall be placed under configuration control as such.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

Work Breakdown Structure (WBS)


	CDRL No.: 


13

	Reference:

Submit WBS with proposal; submit updates when revisions are made to WBS

GMI Statement of Work Paragraph 2.1

MIL-STD-881.A



	Use:

Provides for relating specifications to the contract end item.  Identifies controllable work elements for estimating resources, budgeting, and pricing work assignments and authorization.  Serves as a framework for reporting cost, schedule, and technical performance.



	Related Documents



	Preparation Information:

The contractor shall provide the Contract Work Breakdown (end-item) structure WBS dictionary and Organizational Work Breakdown Structure in an indentured listing at the time of proposal submission.  Using the convention that the Project/Program is considered Level 1.0, the submitted WBS shall provide details to the WBS Level 4.  A list of changes/updates shall be provided every six months, or following major revisions to the WBS.  

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

Calibration Plan and Models


	CDRL No.: 


14

	Reference:

Submit Draft Plan with Proposal; submit Final Plan at CDR 

Submit Models at Pre-Shipment Review

Statement of Work paragraph 2.2



	Use:

Controlling document for definition of calibration requirements, equipment and methods.



	Related Documents

GMI Instrument Acceptance Package

GMI User’s Manual



	Preparation Information:

The calibration plan shall define the objectives, test requirements and test limit, pass/fail criteria, fixtures and test targets, source signal level and FOV requirements, optical interface requirements, and data analysis and recording requirements.  Radiometric Math Models shall be developed during this contract and delivered/updated as required:

· The Radiometric Math Models shall be suitable for: evaluating the end-to-end radiometric performance of the GMI instrument, for performing trades and allocation of error budgets, conducting sensitivity analyses, determining relative and absolute calibration accuracies, assessing Signal to Noise Ratios (SNR), Noise Equivalent Temperature (NEDT), stability in orbit, etc.

· The model shall be related to actual test and calibration data; the model shall be refined during the course of the GMI development until it simulates instrument performance accurately.

· The model shall include on-board and pre-flight ground laboratory calibration algorithms and a data book that contains all pertinent measured data required by the calibration algorithms.  The on-board calibration algorithms are used with ground calibration data to demonstrate that the absolute and relative radiometric accuracies are being met.  

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

   Calibration Procedures


	CDRL No.: 

           15

	Reference:

GMI Statement of Work Paragraph 2.2



	Use:

 For calibrating the GMI instrument.



	Related Documents

  CDRL 14:  Calibration Plan

  CDRL 16:  Calibration Analyses

  GMI Instrument Performance Requirements

	Preparation Information:

Calibration procedures shall indicate the sequences of test that are pertinent to meeting the performance requirement, the final system level bench test data, the final calibration of the instrument and every instrument subsystem as determined from all test and calibrations performed by the developer.

Calibration procedures that are intended for use after instrument integration to the GPM spacecraft must be adapted to meet the proper environmental conditions.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

  Calibration Algorithms and Analyses


	CDRL No.:

        16 

	Reference:

       GMI Statement of Work Paragraph 2.2 



	Use:

The Algorithms are used for converting on-orbit raw data into calibrated Brightness Temperatures (Tb).

The accompanying analyses are for evaluating the end-to-end radiometric performance of the instrument; for allocation of error budget, etc. and for demonstrating specification compliance and for full interpretation of the orbital data.



	Related Documents

  CDRL 14:  Calibration Plan

  CDRL 15:  Calibration Procedure

  GMI Instrument Performance Requirements

 

	Preparation Information:

The calibration algorithms shall include all necessary equations (a.k.a Math Model) and coefficients ready to be coded for processing raw on-orbit data from the GMI into Tb(s) for each Effective Field of View (EFOV). They should include, at a minimum, the radiometer transfer characteristics, such as bias corrections for the warm-target and the cold-space measurement from the sub-reflector, the overall system non-linearity, and antenna characteristics, such as the antenna Ohmic loss (if any) and beam pattern corrections.  

The calibration analysis report shall include all pertinent test and calibration data, including all raw data from which graphs, curves, etc., are prepared, which will be used as an aid in determining the flight worthiness of the instrument. 

A summary section shall be prepared for each analysis report which contains functional equations, coefficients, and charts pertinent to the data contained therein.  The set of summaries shall depict, as a minimum, all information pertinent to the performance requirements, the final system level bench test data, the final calibration of the instrument and every instrument subsystem as determined from all tests and calibrations performed prior to delivery of the instrument to the Government, and a set of trend charts of all critical parameters.  Included shall be a calibration error analysis and algorithm.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    GMI Instrument User’s Manual


	CDRL No.: 

           17

	Reference:

         GMI Statement of Work Paragraph 2.3 

	Use:

For operating and servicing GMI instrument and GSE.

For configuring GMI instrument in its operational mode.

For conducting instrument calibration on-orbit.



	Related Documents

GMI Acceptance Package

GMI instrument to spacecraft integration procedure

Calibration Analyses



	Preparation Information:

The GMI Instrument User’s manual shall be prepared for the instrument and for all GSE.  As a minimum, this manual shall contain the system and subsystem description, functions and operations, block diagrams and circuitry description, operation and test procedures, maintenance and performance data.  These manuals in conjunction with detail drawings shall provide all necessary information for operation and servicing the GMI and GSE.  This manual shall be provided for each flight unit.

Command procedures shall describe the modes of operation, the transitions from one to another, and the command sequences necessary to configure the instrument in any phase of any available operational mode.

The flight calibration procedures shall describe the equipment, methods, accuracies, and command sequences for in-flight calibration.  Fail-safe methods shall be used for conducting in-flight calibration.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    GMI Acceptance Package


	CDRL No.: 

        18

	Reference:

GMI Mission Assurance Requirements

GMI Statement of Work Paragraph 3.8



	Use:

To ensure that the deliverable contract end items are in accordance with contract requirements prior to NASA acceptance at Pre-Ship Review (PSR).



	Related Documents



	Preparation Information:

A GMI Acceptance Data Package shall be prepared and submitted for each instrument.  As a minimum the Acceptance Data Package shall be comprised of the following:

1. As-built configuration list

2. As-built parts list

3. As-built materials and process list

4. Test log book, including total operating time and cycle records.

5. Open items list, including reasons for being open.

6. Safety Assessment Report

7. Limited life items list and the status

8. Environmental test results

9. Subsystem test results

10. Calibration test results.

11. Trend data

12. Comprehensive performance test results

13. Software delivery package

14. Structural Math Model

15. Thermal Math Model

16. Computer Aided Design (CAD) Model

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

Software Test Plan


	CDRL No.: 


19

	Reference:

GMI Statement of Work, Paragraph 2.2 

GMI MAR, Section xxx

Configuration Management Plan



	Use:

Provide overall view of the instrument’s software acceptance test program detailing test philosophy objectives and rationale for all software testing and hardware/software integration activities planned for the program.



	Related Documents



	Preparation Information:

This shall incorporate the requirements of the GMI MAR.

This shall include, as a minimum:

a) Tests to be accomplished to demonstrate that the software meets requirements

b) Test environment

c) Required test data

d) Expected results

e) Test schedules

f) Special operating conditions (if required)

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

Software Test Reports


	CDRL No.: 


20

	Reference:

GMI Statement of Work, Paragraph 2.2

GMI MAR, Section



	Use:

Provide summary of the software acceptance testing and/or retesting activities.



	Related Documents



	Preparation Information:

These reports shall be prepared in accordance with the GMI MAR.

These reports shall be developed for each test described in the Software Test Plan and shall include the following, as a minimum:

a) Version number of software tested

b) Identity and number of planned tests that have been completed

c) Conformance of test results to expected results

d) Number, type, and criticality of discrepancies

e) Identification of software areas tested

f) Analysis of any performance requirements that the tested software could affect

g) Test result summary

This shall be submitted in accordance with table 3-1 of this document.




Data Item Description

	Title: 

Transportation and Storage Procedures


	CDRL No.: 


21

	Reference:

SOW Paragraph 2.2, 2.6 and 3.9



	Use:

Provide the instructions and procedures for safe and effective transportation, storage and handling GMI, spares and associated IGSE from completion of build until launch.



	Related Documents



	Preparation Information:

This documentation shall discuss all of the step-by-step procedures for the storage, handling and transporting GMI, spares, and Instrument Ground Support Equipment (IGSE).  The documentation shall include:

a) Nomenclature of all supportive equipment

b) Calibration and load-tested data

c) Identification of special environmental conditions, such as cleanliness, temperature, humidity, etc., and the controls to be implemented to maintain those conditions

d) Format for recording QS stamp, deviations and approval columns

e) Requirements for special tools, equipment, special handling fixture and containers

f) Method of transportation and carrier

g) Procedures to comply with local, state, federal, and international safety requirements

h) Requirements for long-term storage, including environmental requirements and special tests or operations required during storage (e.g. periodic rotation of the instrument).

This shall be submitted in accordance with table 3-1 of this document.




Data Item Description

	Title: 

Deleted


	CDRL No.: 


22

	Reference:



	Use:



	Related Documents



	Preparation Information:




Data Item Description

	Title: 

    Structural Math Model


	CDRL No.: 

            23

	Reference:

         GMI Performance Requirements



	Use:

For providing instrument interface information to be utilized in various static and dynamic interface analyses.



	Related Documents



	Preparation Information:

As a minimum, the math models of the GMI shall be delivered at the GMI PDR and CDR. The test verified model is due when the GMI hardware is delivered to GSFC.

Model Type:  The models provided shall be physical models.  They should either be a NASTRAN bulk data or a FEMAP neutral file.

Units: Models should be the SI units of meters, kilograms, seconds and Newtons.

Model Numbering: All nodes, elements, property cards and material cards should use numbers from 60,000 to 69,999.

Documentation:  Documentation provided with the model should include the following:

1) Diagram of the hardware being modeled

2) Interface geometry

3) List of interface nodes and degrees of freedom

4) Mass properties (Note: mass properties should agree with either the GMI allocated mass or actual measured mass properties)

5) A list of Frequencies and Mode shapes of the model constrained at its interface degrees of freedom

6) Model coordinate system

7) Results from a Free-Free dynamics check for 6 rigid body modes, a Free-Free unit enforced displacement check and a 1 g gravity run in X,Y, and Z, supported at the spacecraft interface

Data format:  A Compact Disk with the model and documentation is preferred.  Other formats are negotiable.

This shall be submitted in accordance with Table 3-1 of this document.


Data Item Description

	Title: 

   Thermal Math Model


	CDRL No.: 

             24

	Reference:

         GMI Requirements Document



	Use:

To predict and evaluate the thermal performance of the instrument



	Related Documents



	Preparation Information:

The thermal model shall be comprised of at least 250 nodes.  The Thermal Math Model shall have sufficient detail of all subsystems and critical interfaces to accurately predict absolute interfaces.  These models shall be verified and refined after comparison with thermal test data.

SINDA-compatible and TRASYS-compatible reduced node versions of the full instrument thermal math model, appropriately documented, are required for the analytical integration with the spacecraft.  

Data format:  A Compact Disk with the model and documentation is preferred.  Other formats are negotiable.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

On-Orbit Performance Report


	CDRL No.: 


25

	Reference:

GMI Statement of Work Paragraph 2.6



	Use:

To provide an understanding of the instrument and its performance.



	Related Documents



	Preparation Information:

This report shall provide a system and subsystem description with illustrations and block diagrams.  No wiring diagrams or schematics are required.  Test information, channel sensitivity and calibration, and an on-orbit flight performance evaluation shall be included.  The report shall be a self-contained document in that a reader not familiar with the instrument can obtain a reasonably complete understanding of the instrument without recourse to another document or drawing.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

     Integration and Test (I&T) Plan


	CDRL No.: 

                26



	Reference:

       GMI Statement of Work Paragraph 2.6



	Use:

To show the contractor’s plans and approach to Integration and Test for the GMI Instrument.



	Related Documents



	Preparation Information:

The contractor shall provide definitive integration and test plans for the GMI instrument.  This plan shall identify scope, purpose, sequence (test flow), and success criteria for, as a minimum, the activities identified below.  The contractor shall identify where in the test flow repeat activities occur to re-baseline system performance.  The minimum integration and test activities that shall be addressed in the plan are:

· Mechanical Integration

· Electrical Integration

· Instrument Comprehensive Performance Test

· EMI/EMC/ESD Test

· Optical and Mechanical Alignments

· Magnetic Survey

· Mass Properties Measurements

· Vibration Test

· Acoustic Test

· Shock Test

· Thermal Vacuum Test

· Thermal Balance Test

· Cleanliness, Control, and Monitoring

· End-to-End Functional Test

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

      System Performance Verification Plan


	CDRL No.:

            27

	Reference:

          GMI Mission Assurance Requirements (MAR), Paragraph 9.2.1



	Use:

Provides the overall approach for accomplishing the verification program.  Identify specific tests, analyses, calibrations, algorithms, etc. that will demonstrate hardware/software compliance with mission requirements.

	Related Documents

GMI Mission Assurance Requirements

GMI Performance Requirements 

	Preparation Information:

Draft Performance Verification Plan submitted with Proposal; updates to Plan and Performance Verification Matrix submitted at PDR and CDR.

The plan shall describe the approach (test, analysis, etc.) that will be used to verify that the hardware/software complies with the specified mission requirements.  If verification relies on test or analyses at other level of assemblies, describe the relationship.

The plan shall include a “System Performance Verification Matrix” summarizing  the flow-down of system specification requirements that stipulates how each requirements will be verified, and summarizes compliance/non-compliance with requirements.  It shall show each specification requirement, the reference source, the method of compliance, applicable procedure references, report reference numbers, etc.   A top-level Performance Verification Matrix shall be included with the Draft Performance Verification Plan submitted with the proposal. 

The plan shall include a section describing the environmental verification program.  This shall include level of assembly, configuration of item, objectives, facilities, instrumentation, safety considerations, contamination control, test phases and profiles, appropriate functional operations, personnel responsibilities, and requirements for procedures and reports.  For each analysis activity, include objective, a description the mathematical model, assumptions on which the model will be based, required output, criteria for assessing the acceptability of the results, interaction with related test activity, and requirement for reports.  Provide for an operational methodology for controlling, documenting, and approving activities not part of an approved procedure.  Plan controls that prevent accidents that could damage or contaminate hardware or facilities, or cause personal injury.  The controls shall include real-time decision-making mechanisms for continuation or suspension of testing after malfunction, and a method for determining retest requirements, including the assessment of the validity of previous tests.  The plan shall include an Environmental Test Matrix that summarizes all environmental tests to be performed on each component, each subsystem, and instrument.  All tests shall have pass/fail criteria.    The plan shall also include an Environmental Verification Specification Section.  This section shall specify environmental parameters.  

This shall be submitted in accordance with Table 3-1 of this document.


Data Item Description

	Title: 

Performance Verification Test Reports


	CDRL No.: 


28

	Reference:

GMI MAR, Section 9.2.1.3



	Use:

Provide summary of integration and testing results, conformance, non-conformance, and trend data.



	Related Documents



	Preparation Information:

Integration and test reports are required for all such activities commencing at component level testing.  Contents of these reports shall include, as a minimum:

a) Identification of the Performance Verification Test

b) Summary of the test results of each activity and an assessment of the quality and acceptability of the item tested

c) Summary of all non-conform results occurring during the test, and the resolution and corrective actions taken

d) Trends in the performance of critical components

e) Actual sequence of operations including dates and times

f) For thermal testing, tabulation of test target temperatures and actual test temperatures for all equipment and components

g) For thermal balance testing, a tabulation of test prediction and actual temperatures, and a tabulation of other pertinent targeted parameters vs. their actual test values, such as heater powers, heater place temperatures, solar intensity, etc.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

Drawings and Drawing Tree


	CDRL No.: 


29

	Reference:

GMI  Statement of Work Paragraph 2.3

Instrument Configuration Management Plan



	Use:

Drawing Tree to provide a ready reference list of all GMI instrument and GSE drawings.



	Related Documents



	Preparation Information:

Drawings provided as part of this CDRL shall include all drawings under configuration control.

The drawing tree is a list of all drawings for the GMI instrument and GSE.  The instrument and GSE shall have separate drawing trees.  The drawing trees shall be organized and identified to serve as a ready reference list.  The drawings shall be identified by name and number.

This shall be submitted in accordance with Table 3-1 of this document. (Note: Proposed delivery -   Drawings and Drawing Tree shall be submitted as generated or updated, but not more frequently than weekly.)




Data Item Description

	Title: 

EMI/EMC Test Plan


	CDRL No.: 


30

	Reference:

Statement of Work Paragraph 2.2

GMI MAR, Section 9.5



	Use:

Identifies EMI tests, equipment to be used, test facilities, test configurations and measurements to be made.



	Related Documents

MIL-STD-461D, Requirements for the Control of Electromagnetic Interference Emissions and Susceptibility

MIL-STD-462D, Measurement of Electromagnetic Interference Characteristics

	Preparation Information:

As a minimum, the GMI EMI Test Plan shall contain the following information:

· Introduction

· Purpose

· Relationship of the plan to the overall EMC Program for the GMI and the GPM satellite

· Table listing all of the tests to be performed, the paragraph number of the plan and the corresponding test method of the controlling specification

· Document

· Applicable

· Reference

· Test Site

· Description of the test facility, shielded enclosure and/or anechoic chamber and its characteristics

· Description of the ground plane (size and type) and methods of grounding or bonding the EUT to simulate actual equipment installation

· Ambient measurements of the test facility:  radiated and conducted

· Test conditions:  temperature, humidity and pressure

· Test Instrumentation

· List test equipment, manufacturer, model number, equipment bandwidths, etc.

· Characteristics of matching transformers and band-rejection filters

· Antenna correction factors

· Transfer impedance of current probes

· Impedance of line impedance stabilization networks (LISNs)

· Insertion loss and impedance of 10 (F capacitors

· Description of the scanning speed capability and limitations of any automated EMI analysis instrumentation

· Description of any monitoring equipment used

· Test Procedure:  Fully describe test procedures to be employed to demonstrate compliance to the applicable EMI requirements.  As a minimum, include the following:

· Block diagram depicting test setup for each test method

· Test equipment used in the performance of each test and the methods used for grounding, bonding, or achieving isolation of the measurement instrumentation

· Detailed, step-by-step procedures for deployment and orientation of probes and antennas and for any probing of the EUT

· Detailed tabulations, with notes as needed, of the frequency range of each test, the measurement frequencies selected, the detector functions utilized, and the data to be recorded

· During susceptibility testing, specify the modulation characteristics of the interfering signal (amplitude, type, degree, waveform, etc.)

· Data Formats:  Outlines should be included for all data to be collected during the test.

· Sample data sheets

· Sample test log

· Sample graphs

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

  Contamination Control Plan


	CDRL No.: 

          31

	Reference:

Statement of Work Paragraph 2.2



	Use:

  To establish contamination allowances and methods for controlling contamination.



	Related Documents



	Preparation Information:

The plan shall establish the implementation and describe the methods that will be used to measure and maintain the levels of cleanliness required during each of the various phases of the hardware development.  The contamination potential of material and equipment used in cleaning, handling, packaging, tent enclosures, shipping containers, bagging (e.g., anti-static film material), and purging shall be described in detail for each component and/or subsystem at each phase of assembly, integration, test, and storage.  

Data on material properties, on design features, on test data, on system tolerance of degraded performance, on methods to prevent degradation shall be provided to permit independent evaluation of contamination hazard.  The items shall be included in the plan are:

· Outgassing as a function of temperature and time

· Nature of outgasssing chemistry

· Area, weight, location, view factors of critical surfaces.

· Venting:  size, location and relation to external surfaces

· Thermal vacuum test contamination monitoring plan including vacuum test data, QCM location and temperature, pressure data, system temperature profile and shroud temperature

· On-orbit instrument performance as affected by contamination deposits.

· Contamination effect monitor

· Methods to prevent and recover from contamination in-orbit

· How to evaluate in-orbit degradation

· Photopolymerization of outgassing products on critical surfaces

· Space debris risks and protection

· Atomic oxygen erosion and re-deposition

· Analysis of contamination impact on the instrument on-orbit performance

 This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Photo Documentation


	CDRL No.: 

           32

	Reference:

        Statement of Work (SOW) Paragraph 2.4

Pre-Shipment Review Data Package



	Use:

For evaluating component packaging and troubleshooting.

To review the status of subsystem and system.



	Related Documents



	Preparation Information:

· Pictures shall be in color and shall be submitted in digital format.

· Pictures shall be made at appropriate points in the development of GMI, and as required by the SOW.

· Pictures shall be made of the top and bottom of printed wiring assemblies, major components, subsystems, the full-up system and major GSE items.  

· The pictures shall record the build up of major components, subsystems and the full-up system.

· Pictures shall have sufficient resolution to identify components and read labeling.

· Pictures shall be provided of the environmental test fixtures and the GMI during environmental testing.

· Videos shall be provided of the operation of the moving subsystems (e.g. scan-drive assembly, deployment mechanism) and the complete system.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Functional Block Diagrams


	CDRL No.: 

              33

	Reference:

         GMI  Statement of Work Paragraph 2.3



	Use:

For use by GSFC personnel during spacecraft integration, and during post-launch anomaly investigation.

	Related Documents



	Preparation Information:

These functional block diagrams shall cover the system, subsystem, and component electronics.  These diagrams shall also identify the inputs, outputs, internal signal flow, and the next level external connections.

These diagrams shall be provided on electronic media compatible with TBS Goddard design systems, and two paper copies.    These documents may be prepared in Contractor format.

These diagrams shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Wiring Diagrams


	CDRL No.: 

          34

	Reference:

         Statement of Work, Paragraph 2.3



	Use:

        For use by GSFC personnel during spacecraft integration, and during post-launch anomaly investigation.



	Related Documents



	Preparation Information:

Wiring diagrams for the system, subsystem, component electronics, and GSE shall be provided.  The diagrams shall identify each wire by its classification: Ground; Signal; Power.

The diagrams shall trace each wire’ runs identifying all paths connections (by connector/pin number).

These diagrams shall be provided on electronic media compatible with TBS Goddard design systems, and two paper copies.    These documents may be prepared in Contractor format.

These diagrams shall be submitted in accordance with Table 3-1 of this document.                          




Data Item Description

	Title: 

    Interface Control Information


	CDRL No.: 

           35

	Reference:

GMI Statement of Work Paragraph 2.2



	Use:

To coordinate and control all interface items between the instrument and the spacecraft bus to provide efficient electrical and mechanical integration.

	Related Documents


	Preparation Information:

The Contractor shall support the preparation of Interface Control Documentation (ICD) by Goddard Space Flight Center and its spacecraft contractors by providing detailed information regarding the instrument interface to the spacecraft bus.  The data provided by the instrument contractor may be in the form of written documentation, drawings, and schematics, and will be incorporated into the combined instrument and spacecraft ICD for applicable signatures.  The instrument to spacecraft bus interface shall include the following topics, as a minimum:

· Physical Requirements, such as mass properties, footprint, clearance envelope, drill template, alignment, orientation, field-of-view (optical, thermal, glint, RF), including tolerances.

· Electrical Connectors, such as regarding configuration, type, orientation, pin assignments.  

· Thermal control coating blankets, heat flow and operating limits.  

· Red and green tag items for test and flight.

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

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

· Environmental, such as vibration, shock, acoustic, EMI/EMIC, ESD, thermal, contamination, purges.

· Safety, such as pyrotechnics, energy, trip-over, hazardous materials.

· GSE, such as mechanical, electrical, test specific, targets, stimulators.

· Operational Factors, such as ground contacts needed per day, data storage capacity and compression, general flight rules and limitation.

The contractor shall show sufficient detail on both sides of each interface to provide a clear picture of the resultant mated interface.  For example, electrical interfaces should be presented to schematic detail (logic elements and piece parts) to the point where impedance and transfer characteristics no longer affect the interface.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    GMI Instrument to Spacecraft Integration Procedure


	CDRL No.: 

          36

	Reference:

Statement of Work Paragraph 2.6



	Use:

To provide methods to be used for integrating the GMI instrument to the spacecraft.



	Related Documents:

CDRL 26, Instrument Integration and Test Plan



	Preparation Information:

These procedures shall provide a top assembly view and an exploded view of how the instrument is to be mounted to the spacecraft.  Identify test measurements to be made and recorded at different assembly levels, handling and environment requirements, and photographic recording.  These procedures shall identify any fixtures needed for integration.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Problem Failure/Anomaly Reports


	CDRL No.: 

             37

	Reference:

         GMI MAR, Section 2.2.1   



	Use:

To report failures/anomalies promptly to the Failure Review Board (FRB) for determination of cause and corrective action.



	Related Documents



	Preparation Information:

All failures/anomalies shall be reported beginning with the first power application tests at the component level, as applicable, or the first operation of a mechanical item.  Reporting shall continue through formal acceptance by the GSFC project office and the post-launch operations, commensurate with developer presence and responsibility at GSFC and launch site operations.  

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Safety Assessment Report (SAR)


	CDRL No.: 

            38

	Reference:

         GMI MAR Section 3.3



	Use:

To evaluate the mishap risk of the system.  To use in preparation for the Observatory Safety Data Package as required by a launch site.



	Related Documents



	Preparation Information:

The SAR shall include the following information, as a minimum:

· The safety criteria and methodology used to classify and rank hazards, plus any assumptions on which the criteria or methodologies were based or derived, including the definition of acceptable risk as specified by the Range Safety.

· The results of analyses and tests performed to identify hazard inherent in the system, including,

· Those hazards that still have a residual risk and the actions that have been taken to reduce the associated risk to an acceptable level

· Results of tests conducted to validate safety criteria, requirements, and analyses.

· The results of safety program efforts, including a list of all significant hazards along with specific safety recommendations or precautions required to ensure safety of personnel and property.

· Any hazardous materials generated by or used.

· Conclusion with a signed statement that all identified hazards have been eliminated or their associated risks controlled to an acceptable level.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Ground Operations Procedures


	CDRL No.: 

             39

	Reference:

         GMI MAR, Section 3.5

GMI Statement of Work, Paragraph 2.1



	Use:

 To review for safety and concurrence.



	Related Documents



	Preparation Information:

Describe all ground operations procedures to be used at Goddard Space Flight Center facilities, other integration facilities and the launch site for all hazardous operations as well as the procedures to control them.  Procedures at the launch site shall comply with the launch site requirements.

This shall be submitted in accordance with Table 3- 1 of this document.




Data Item Description

	Title: 

    Safety Noncompliance Requests (NCR)


	CDRL No.: 

             40

	Reference:

        GMI MAR, Section 3.6, 

GMI Statement-of-Work, Paragraph 2.1 



	Use:

To identify non-compliant safety item and provide rational for safety acceptance.



	Related Documents



	Preparation Information:

As a minimum, the following information shall be provided for non-compliant safety items:

· A statement of specific safety requirements for which a NCR is being requested.

· A detailed technical justification for the exception.

· Analyses to show that the mishap potential of the proposed alternate requirement, method or process, as compared to the specific requirement.

· A narrative assessment of the risk involved in accepting the NCR.  

· A narrative on possible ways of reducing hazards severity and probability and existing compliance activities, if any.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

 Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL) 


	CDRL No.: 

            41

	Reference:

       GMI MAR, Section 4.4.1

GMI Statement of Work Paragraph 3.2.2



	Use:

To identify single point failures and provide a list of critical items.



	Related Documents



	Preparation Information:

The report shall document the reliability analysis including approach, methodologies, results, conclusions, and recommendations.  The report shall include objective, level of the analysis, ground rules, functional description, functional block diagrams, reliability block diagrams, bounds of equipment analyses, reference to data source used, identification of problem areas, single-point failures, recommended corrective action, and work sheets as appropriate for the specific analysis being performed.

Failure modes shall be assessed at the lowest component or subsystem level practicable.  Each failure mode shall be assessed for the effect at the level of analysis, the next higher level, and upward.  The failure mode shall be assigned a severity category based on the most severe effect caused by as failure.

Failure modes resulting in Severity Categories, 1, 1R, 1S, or 2 shall be itemized on a Critical Items List (CIL) and analyzed at a greater depth, to the single parts if necessary, to identify the cause of failure.  The Critical Items List shall include item identification, cross-reference to FMEA line items, and retention rationale.  Appropriate retention rationale may include design features, historical performance acceptance testing, manufacturing product assurance, elimination of undesirable failures modes, and failure detection methods.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Probabilistic Risk Assessment  (PRA)


	CDRL No.: 

           42

	Reference:

        GMI MAR, Section 4.3,  GMI Statement of Work Paragraph 3.2.2



	Use:

To analyze system risk to support management decisions to ensure mission success, improve safety in design, and improve performance.



	Related Documents



	Preparation Information:

PRA shall identify what types of analyses will be performed for the failure scenario assumed.  It shall also identify modeling tools and techniques used. (e.g. FTA, etc.)

PRA shall include:

· A definition of the objective and scope of the PRA, and development of end-states-of interest to the decision-maker

· Definition of the mission phases and success criteria

· Initiating event categories

· Top level scenarios

· Initiating and pivotal event models

· Data development for probability calculations

· An integrated model and quantification to obtain risk estimates

· An assessment of uncertainties

· Summary of results and conclusions, including ranking of the lead contributors to risk.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Limited-Life Items List


	CDRL No.: 

             43

	Reference:

         GMI MAR, Section 4.6,  GMI Statement of Work Paragraph 3.2.2



	Use:

To define and track the selection, use and wear of limited-life items, and the impact on mission operations.



	Related Documents



	Preparation Information:

Limited-life items shall include all hardware that is subject to degradation because of age, operating time, or cycle such that their expected useful life is less than twice the required life when fabrication, test, storage, and mission operation are combined.  An item’s useful life period begins with fabrication and ends when the instruments on-orbit operation is completed.  The GMI instrument manager will approve any items to be used for which the expected life is less than the mission design life.

List life-limited items and their impact on instrument operation parameters.  Define expected life, required life, duty cycles, and rationale for selecting and using the items.  Include selected structures, thermal control surfaces, and electromechanical devices.  Address atomic oxygen, solar radiation, shelf-life, extreme temperatures, thermal cycling, wear and fatigue to identify thermal control surfaces and structural items.  For seals, bearing, valves, momentum wheels, and scan drivers, address aging, wear, fatigue and lubricant degradation affect.

This shall be submitted in accordance with Table 3-1 of this document. 




Data Item Description

	Title: 

    Electrical, Electronic, Electromechanical (EEE) Parts List


	CDRL No.: 

            44

	Reference:

        GMI MAR, Section 6.3,  GMI Statement of Work Paragraph 3.2.2



	Use:

To identify EEE parts for use in building the GMI Instrument.



	Related Documents

EEE-INST-002



	Preparation Information:

The EEE parts list shall be a composite of the parts selections for each circuit design.  As a minimum, the list shall contain the following information:

· Part Name

· Part Number

· Manufacturer

· Manufacturer’s generic part number

· Procurement Specification

Any format may be used to provide the required information.  Updates to parts list shall identify changes from the previous submission.

As-designed-parts list shall be compiled during design and development activity.  As-Built-Parts List shall be compiled to identify parts actually used in flight instrument with additional as-built information, such as parts lot date code and locations (circuit designations) where the parts are used in the instrument.  

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description 

	Title:

Materials Identification List (MIL)
	CDRL No.: 

      45



	Reference:

GMI Mission Assurance Requirements, Paragraph 7.2.1, GMI Statement of Work Paragraph 3.2.2



	Use:

Listing of all materials intended for use in space flight hardware including detail information to be provided via a Polymeric Materials and Composites Usage List, an Inorganic Materials and Composites Usage List, a Lubrication Usage List, and a Materials Process Utilization List.



	Related Documents

Materials and Processes Control Plan



	 

	Preparation Information:

The developer shall develop a MIL and/or As-Designed-Materials-List (ADML) for the duration of the project.  The ADML shall be compiled by instrument component or spacecraft component.  Each MIL shall be a composite of the materials and lubricants selection for each component.

Each MIL shall include the following information, as a minimum:

1. Material name

2. Material number

3. Manufacturer

4. Manufacturer’s generic material number

5. Procurement specification

Any format may be used provided the required information is included.  All submissions to GSFC shall include a paper copy and a computer readable form.  Updates to MIL shall identify changes from the previous submission.

The ABML shall identify materials and lubricants actually used in flight hardware with additional as-built information, such as materials lot date code and where the materials are used in the hardware.  The ABML may be combined with the As-Built-Parts List (ABPL).

The MIL shall include detail information requested on each of the following lists.  The header block information is the same on all the forms:

Spacecraft,                             

System/Experiment,         

GSFC Technical Officer,

Developer/Contractor,           

Address,                            

Prepared by,

Preparer's Phone Number,     

Date of Preparation,         

GSFC Materials Evaluator,

Evaluator's Phone Number,   

Date Received,                 

Date Evaluated.

Polymeric Materials and Composites Usage List (refer to MAR Figure 7-3)

Information requested in the detail blocks are:

Item Number,

Material Identification(,

Cure(,

Amount Code,

Expected Environment(,

Reason for Selection(,

Outgassing Values.

List notes 1 through 6 provide additional guidelines:

1. List all polymeric materials and composites applications utilized in the system except lubricants which should be listed on polymeric and composite materials usage list.

2. Give the name of the material, identifying number and manufacturer Example: Epoxy, Epon 828, E.  V.  Roberts and Associates

3. Provide proportions and name of resin, hardener (catalyst), filler, etc.  Example: 828/V140/Silflake 135 as 5/5/38 by weight

4. Provide cure cycle details.  Example: 8 hrs.  at room temperature + 2 hrs.  at 150C

5. Provide the details of the environment that the material will experience as a finished S/C component, both in ground test and in space.  List all materials with the same environment in a group.  Example: T/V : -20C/+60C, 2 weeks, 10E-5 torr, ultraviolet radiation (UV)

· Storage: up to 1 year at room temperature

· Space: -10C/+20C, 2 years, 150 mile altitude, UV, electron, proton, atomic oxygen

6. Provide any special reason why the materials were selected.  If for a particular property, please give the property.  Example: Cost, availability, room temperature curing or low thermal expansion.
Inorganic Materials and Composites Usage List (refer to MAR Figure 7-4)

Information requested in the detail blocks are:

Item Number,

Material Identification(,

Condition(,

Application( (or other Spec. No.),

Expected Environment(,

Stress Corrosion Cracking Table Number

MUA Number,

NDE Method.

List notes 1 through 5 provide additional guidelines:

1. List all inorganic materials (metals, ceramics, glasses, liquids and metal/ceramic composites) except bearing and lubrication materials that should be listed on Form 18-59C.

2. Give materials name, identifying number manufacturer.

Example:  

a. Aluminum 6061-T6

b. Electroless nickel plate, Enplate Ni 410, Enthone, Inc

c. Fused silica, Corning 7940, Corning Class Works

3. Give details of the finished condition of the material, heat treat designation (hardness or strength), surface finish and coating, cold worked state, welding, brazing, etc.

Example:

a. Heat-treated to Rockwell C 60 hardness, gold electroplated, brazed.

b. Surface coated with vapor deposited aluminum and magnesium fluoride

c. Cold worked to full hard condition, TIG welded and electroless nickel-plated.

4. Give details of where on the spacecraft the material shall be used (component) and its function.  Example: Electronics box structure in attitude control system, not hermetically sealed.   

5. Give the details of the environment that the material will experience as a finished S/C component, both in ground test and in space.  Exclude vibration environment.  List all materials with the same environment in a group.  

Example: 

T/V:  -20C/+60C, 2 weeks, 10E-5 torr, Ultraviolet radiation (UV)

Storage: up to 1 year at room temperature

Space:  -10C/+20C, 2 years, 150 miles altitude, UV, electron, proton, Atomic Oxygen

Lubrication Usage List (refer to MAR Figure 7-5)

Information requested in the detail blocks are:

Item Number,

Component Type, Size, and Material(,

Proposed Lubrication System and Amount of Lubrication,

Type and Number of Wear Cycles(,

Speed, Temperature, and Atmosphere of Operation(,

Type and Magnitude of Loads(,

Other Details(.

List notes 1 through 5 provide additional guidelines:

1. Ball bearing (BB), Sleeve bearing (SB), Gear (G), Sliding surfaces (SS), Sliding electrical contacts (SEC),  Give generic identification of materials used for the component, (Examples: 440C steel, PTFE)

2. Continuous unidirectional rotation (CUR), Continuous oscillation (CO), intermittent rotation (IR), intermittent oscillation (IO), Small oscillation (< 30 degrees) SO, Large oscillation (> 30 degrees) (LO), Continuous sliding (CS), Intermittent sliding (IS).  Number of wear cycles: A(1-10²), B(10²-10⁴), C(10⁴-10⁶), D(>10⁶)

3. Speed: revolution per min.  (RPM), oscillation per min.  (OPM), variable speed (VS), sliding speed in cm.  per min.  (CPM) Operational temperature range Atmosphere: vacuum, air, gas sealed or unsealed and pressure

4. Type of loads: Axial, radial, tangential (gear load).  Give magnitude of load.

5. For ball bearings, give type and material of ball cage, number of shields, type of ball groove surface finishes.  For gears, give surface treatment and hardness.  For sleeve bearings, give the bore diameter and width.  Provide the torque and torque margins.
Materials Process Utilization List (refer to MAR Figure 7-6)
Information requested in the detail blocks are:

Item Number,

Process Type(,

Developer Specification Number(,

Military, ASTM, Federal, or Other Specification Number,

Description of Material Processed(,

Spacecraft/Instrument Application(.

List notes 1 through 4 provide additional guidelines:

1. Give generic name of the process.  Example: anodizing (sulfuric acid)

2. If process is proprietary, please state so.

3. Identify the type and condition of the material subjected to the process.  Example: 6061-T6

4. Identify the component or structure for which the materials are being processed.  Example: Antenna dish.

All welding and brazing of all flight hardware, including repairs, shall be performed by certified operators in accordance with requirements of the appropriate industry or government standards listed in the Materials Process Utilization List , Fig.  7-6.  A copy of the procedure qualification record (PQR) and a current copy of the operator qualification test record shall be provided along with the Materials Process Utilization List.




Data Item Description

	Title: 

  Life Test Plan for Lubricated Mechanism  


	CDRL No.: 

            46

	Reference:

       GMI MAR, Section 7.2.8,  GMI Statement of Work Paragraph 3.2.2



	Use:

For evaluation and approval of lubricated mechanisms.



	Related Documents



	Preparation Information:

All lubricated mechanisms shall be qualified by life testing; or heritage of an identical mechanism used in identical applications.  The Life Test Plan for Lubricated Mechanisms shall contain the following, as a minimum:

· Table of Contents

· Description of all lubricated mechanisms, performance functions, summary of subsystem specifications and life requirements.

· Heritage of identical mechanisms and descriptions of identical applications.

· Design, drawings and lubrication system utilized by the mechanism.

· Test plan including vacuum, temperature and vibration test environmental conditions of the test

· Criteria for a successful test.

· Delivery of test hardware to Government after a successful test

· Final Report

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Printed Wiring Board (PWB) Test Coupon Reports


	CDRL No.: 

              47

	Reference:

         GMI MAR, Section 10.4.2,  GMI Statement of Work Paragraph 3.2.2



	Use:

To provide written confirmation of test results by independent labs approved by the Goddard Space Flight Center that printed wiring boards are fabricated in accordance with applicable workmanship standards.  (Results of tests performed by the GSFC Materials Engineering Branch are excluded from requirement of contractor submission of this report.)



	Related Documents



	Preparation Information:

When an independent laboratory performs PWB testing, the Laboratory shall be approved by GSFC. The test results may be provided in contractor format.

The test report shall provide the results of all tests performed, and identify the coupon and the related PWB including the part number, revision letter, serial number, vendor identification and date code or production lot number as well as the flight program (i.e. GMI) to which the coupon pertains.

Coupons to be tested shall be obtained prior to population of printed wiring boards. A representative test coupon for each PWB used in the GMI instrument shall be tested.  The coupon sampling shall be a minimum of one per multilayer board panel and a sampling of all double-sided product per the specification requirements. 

The coupon shall be “as produced” by the vendor.  The coupon shall be clearly identified with the flight program, part number and revision letter, serial number, vendor identification and date code or production lot number.  Coupon identification shall be fully traceable to the represented board(s).   Coupon Testing performed at a testing laboratory shall include thermal stressing per the requirements.

Two weeks prior to shipping the coupons, the hardware provider shall notify the GMI instrument manager of the coupons that they plan to ship for evaluation.

Flight PWB shall not be assembled prior to notification that the representative coupon has passed laboratory evaluation by the Government approved laboratory.

This shall be submitted in accordance with Table 3-1 of this document.


Data Item Description

	Title: 

    Preliminary Design Review (PDR) Data Package


	CDRL No.: 

           48

	Reference:

         GMI MAR, SOW Paragraph 3.6



	Use:

   To review the GMI Instrument design status and to approve design concept.



	Related Documents



	Preparation Information:

For each instrument, as a minimum, the data package for the first instrument shall address the following items:

· Performance Requirements

· Closure of actions from previous review/changes since the last review

· Error budget determination

· Mass properties, power, data rate

· EMI/EMC design concept

· Interface requirements

· Mechanical/structural design, analyses, and life-test

· Electrical, thermal, radiometric design and analyses

· Software requirements and design

· GSE design

· System performance budget

· I&T plan, verification plan and approach

· Calibration plan and approach

· Instrument operations concept

· FMEA approach and plan

· Reliability Analyses

· Parts and Materials

· Contamination

· Safety Assessment

· Quality Control and Reliability

· Software Preliminary Design Review

The data package for the optional, second instrument shall address changes in the instrument design from the first instrument, and the effects of those changes to the items listed above.

This shall be submitted in accordance with Table 3-1 of this document.


Data Item Description

	Title: 

    Critical Design Review (CDR) Data Package


	CDRL No.: 

              49

	Reference:

        GMI MAR, SOW Paragraph 3.6



	Use:

To review and approve the GMI Instrument design in its entirety.



	Related Documents



	Preparation Information:

For each instrument, as a minimum, the CDR data package for the first instrument shall address the areas presented during PDR as well as the following items:

· Evolution and heritage of the final design

· System performance

· Closure of actions from the previous review

· Interface control documents

· Final implementation plans including engineering models, prototypes, flight units, and spares

· Engineering model/breadboards test results and design margins

· Completed design analyses

· System performance verification matrix

· Environmental test plans and test flow

· Status and control of safety hazards

· Reliability analyses results (i.e. FMEA, PRA).

· Shipping containers, Other GSE

· Transportation plans.

· Schedules.

· Open issues

· Software Critical Design Review

The data package for the optional, second instrument shall address changes in the instrument design from the first instrument, and the effects of those changes to the items listed above.

This shall be submitted in accordance with Table 3-1 of this document.




Data Item Description

	Title: 

    Pre-Environmental Review (PER) Data Package


	CDRL No.: 

              50

	Reference:

        GMI MAR, SOW Paragraph 3.7



	Use:

To establish the readiness of the system for test and evaluate environmental test plans.



	Related Documents



	Preparation Information:

For each instrument, the contractor shall submit a PER Data Package for the first instrument fabricated.

As a minimum, the PER data package shall address the following items:

· Changes since the CDR

· Program Status and general test readiness

· Test plans and procedures

· Test objectives, conditions, levels, and configuration

· Test facilities and certification

· Test fixtures and support equipment

· Instrumentation

· Success/abort criteria

· Progress/status of safety data submissions, procedures and verification

· Test flow

· Calibration

· Schedule

· Documentation Status

· System performance verification matrix status

· Environmental test matrix status

· Quality assurance

· Anomalies, deviations, waivers, and their status

· Identification of residual risk

· Open items and plans for closure

· Software Readiness Review

A Delta PER Data Package shall be prepared and submitted for the optional, second instrument if there are significant changes to the design of the second instrument from the first instrument.  The data package for the second instrument shall address primarily the changes from the first instrument, and the impact that those changes may have upon the items identified above.

This shall be submitted in accordance with Table 3-1 of this document.


Data Item Description

	Title: 

    Pre-Shipment Review (PSR) Data Package


	CDRL No.: 

            51

	Reference:

         GMI MAR, SOW Paragraph 3.8



	Use:

To evaluate readiness to ship.



	Related Documents

CDRL 18, Acceptance Data Package



	Preparation Information:

A PSR data package shall be prepared for each instrument delivered.

As a minimum, the PSR data package shall include the following:

· Software acceptance review

· Any rework/replacement of hardware, regression testing, or test plan changes.

· Compliance with the environmental test matrix

· Compliance with the system performance verification matrix.

· Measured test margins versus design estimates

· Demonstrate qualification/acceptance temperature margins

· Any data that has been trended to identify compliance with specification should be presented, especially risk that may be inherent in the item.

· Total failure-free operating time to the item.

· Could-not-duplicate failures should be presented along with assessment of the problem and the residual risk that may be inherent in the item

· Assessment of any residual risk.

· Update from CDR on shipping containers, monitoring/transportation/control plans.

· GSE status

· Post-storage testing, inspections and assessments of life-limited parts and materials (if applicable) 

· Post shipment plans

· Approval of safety status for flight, range, ground hardware and operation.

· Software Acceptance Review

· Photographs of instrument and components during build and environmental test

· GMI Acceptance Package (CDRL 18)

This shall be submitted in accordance with Table 3-1 of this document.
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