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PREFACE
This General System Acceptance Review (SAR) Plan establishes the process that will be used to:

 a) verify the completeness of the specific end product(s) in relation to their expected maturity level and assess compliance to stakeholder expectations and

 b) ensure that the specific end product(s) have sufficient technical maturity to authorize its shipment to the launch site.  

This Plan is consistent with GLPR 7123.35 GRC Technical Reviews Procedure.  Approval of this General System Acceptance Review Plan constitutes the technical agreement of the GRC ISS and Human Research Project Office regarding those activities, products, events, and decisions required to successfully complete and close out the SARs for an end product(s) within the scope of this document.  SARs serve the purpose of Pre-Ship Reviews, which were conducted under previous Center processes.  Successful completion of a SAR provides evidence to support the approvals required on the Approval to Ship Space Flight Hardware form.
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Introduction 
0. [bookmark: _Toc194734417][bookmark: _Toc194909051][bookmark: _Toc194909123][bookmark: _Toc194909535][bookmark: _Toc246144173]Background
The Fluids and Combustion Facility (FCF) is an on-orbit research facility installed in the International Space Stations (ISS). It consists of two payload racks: the Combustion Integrated Rack (CIR), which was launched in November 2008 and the Fluids Integrated Rack (FIR), which was launched in September 2009. The Multi-user Droplet Combustion Apparatus (MDCA) is the first mini facility installed in the CIR and the Light Microscopy Module (LMM) is the first mini facility installed in the FIR.  The FCF, MDCA, and LMM were addressed prior to their launch through a Pre-Ship Review process. The scope of those reviews addressed specific serial numbered items and software versions. In order to support and sustain the accomplishment of science, there will be a frequent need to launch spares, logistical items, revised software, and new hardware and/or software.  There will also be a need to uplink new or revised software. This document, hereafter referred to as “this Plan,” defines the process to be used for accomplishing System Acceptance Reviews (SARs) for these end products, as they cannot be considered to be covered by the previous reviews.
The FCF, MDCA, and LMM were developed by and are being operated and sustained by a prime contractor, hereafter referred to as “the Contractor.”
[bookmark: _Toc246144174]Document Scope
1. The processes and requirements defined within this Plan are applicable to hardware and software to be launched/uplinked to ISS associated with the FCF, and the MDCA and LMM mini-facilities.
This Plan applies only to FCF, MDCA, and LMM 1) hardware end products of the same design as ones previously flown, or with only minor modifications; 2) software with minor changes; and 3) software with major changes.
1. This Plan does not apply to FCF, MDCA, or LMM hardware end products of a new design or with significant modifications, or software of a new design.  Those end products will be subject to unique SARs.
Due to the nature of this Plan, the outline of the template defined in GLPR 7123.35 has been tailored where appropriate.
[bookmark: _Toc194734418][bookmark: _Toc194909052][bookmark: _Toc194909124][bookmark: _Toc194909536][bookmark: _Toc246144175]Acronyms
1. Below are the acronyms used in this Plan:
	Acronym
	Description

	CIR
	Combustion Integrated Rack

	DLE
	Discipline Lead Engineer

	ERB
	Engineering Review Board

	FCF
	Fluids and Combustion Facility

	FIR
	Fluids Integrated Rack

	ISS
	International Space Station

	LMM
	Light Microscopy Module

	MDCA
	Multi-user Droplet Combustion Apparatus

	NCR
	non-conformance report

	PLE
	Project Lead Engineer

	PM
	Project Manager

	PR
	problem report

	RFA
	Request for Action

	RID
	Review Items Discrepancy

	SAR
	System Acceptance Review



[bookmark: _Toc111618453][bookmark: _Toc194734419][bookmark: _Toc194909053][bookmark: _Toc194909125][bookmark: _Toc194909537][bookmark: _Toc246144176]Documents
1. The documents listed in sections 2.1, 2.2, and 2.3 below are not subject to review at SARs. The minimum set of documentation required for a SAR is specified in section 3.8.
0. [bookmark: _Toc111618454][bookmark: _Toc194734420][bookmark: _Toc194909054][bookmark: _Toc194909126][bookmark: _Toc194909538][bookmark: _Toc246144177]Parent Documents
1. This Plan is compliant with the requirements of the following documents:
	Document No.
	Document Title

	NPR 7123.1A
	NASA Systems Engineering Processes and Requirements

	GLPR 7123.35, July 20,2009
	GRC Project Technical Review Procedure


0. [bookmark: _Toc246144178]Applicable Documents
1. The following documents, of the exact issue identified, form a part of this Plan as specified herein:
	Document No.
	Document Title

	GLPR 7123.36, May 11, 2009
	Engineering Review Board Procedure


[bookmark: _Toc111618455][bookmark: _Toc194734421][bookmark: _Toc194909055][bookmark: _Toc194909127][bookmark: _Toc194909539][bookmark: _Toc246144179]Reference Documents
1. The following documents are mentioned herein for reference purposes only and are not a part of this Plan:
	Document No.
	Document Title

	n/a
	n/a



[bookmark: _Toc194734422][bookmark: _Toc194909056][bookmark: _Toc194909128][bookmark: _Toc194909540][bookmark: _Toc246144180]SAR Overview
[bookmark: _Toc194734423][bookmark: _Toc194909057][bookmark: _Toc194909129][bookmark: _Toc194909541][bookmark: _Toc246144181]SAR Objectives
1. The SAR verifies the completeness of the specific end product(s) in relation to it expected maturity level and assesses compliance to stakeholder expectations.  The SAR examines the system, its end product(s) and documentation, and test data and analyses that support verification.  It also ensures that the system has sufficient technical maturity to authorize its shipment to the designated operational facility or launch site.
There are three categories of specific end products that are within the scope of this project and will be addressed herein: 1) hardware end products of the same design as ones previously flown, or with only minor modifications; 2) minor software changes; and 3) major software changes.
[bookmark: _Toc111618457][bookmark: _Toc194734424][bookmark: _Toc194909058][bookmark: _Toc194909130][bookmark: _Toc194909542][bookmark: _Toc246144182]SAR Approach
1. Each of the three categories of end products identified above will be addressed separately within this Plan.  As stated previously, end products not falling within these categories are outside the scope of this Plan and would need to be addressed through a unique SAR Plan.  
For hardware end products of the same design as ones previously flown, or with only minor modifications (note that hardware end products may include software loaded on them):
The determination of whether a hardware end product falls within the scope of this document will be jointly made by the FCF Project Manager (PM), FCF Project Lead Engineer (PLE), and FCF Product Assurance Lead.
An Engineering Review Board (ERB) will be conducted in accordance with GLPR 7123.36 to serve as a SAR for these end products.  
ERBs will be conducted for each end product or group of end products as they are identified as being ready to be shipped.
The ERB will be chaired by the FCF PLE or, if the PLE is not available, the designee of the Glenn Chief Engineer.
Mandatory attendees will be the following or their designees: FCF PM, FCF Product Assurance Lead, Glenn Chief Engineers Office representative, and primary Discipline Lead Engineer(s) (DLE(s)).
All Code D DLEs and the Code Q Program and Project Assurance Division Chief will be notified of the ERB in case they feel they, or someone else, need to be in attendance.
The Contractor will be responsible for preparing and presenting all information at the ERB.
The presentation chart and any supporting information will be made available three days prior to the ERB.
For minor software changes:
1. The determination of whether modifications to software are minor will be jointly made by the FCF PM, Software DLE, and FCF Software Assurance Representative.
1. The Contractor will conduct a Change Control Board in accordance with their existing processes to serve as a SAR for software with minor changes.  These are conducted as software changes become ready to be up-linked.
1. The Software DLE and FCF Software Assurance Representative, or their designees will participate in these Change Control Boards.
For major software changes:
1. The determination of whether modifications to software are major will be jointly made by the FCF Project Manager (PM), Software DLE, and FCF Software Assurance Representative.
1. An Engineering Review Board (ERB) will be conducted in accordance with GLPR 7123.36 to serve as a SAR for these end prodcuts.  
1. ERBs will be conducted as software changes become ready to be up-linked.
1. The ERB will be chaired by the FCF PLE or, if the PLE is not available, the designee of the Glenn Chief Engineer.
1. Mandatory attendees will be the following or their designees: FCF PM, FCF Software Assurance Representative, Glenn Chief Engineers Office representative, and Software DLE.
1. The Contractor will be responsible for preparing and presenting all information at the ERB.
1. The presentation chart and any supporting information will be made available three days prior to the ERB.
The signed ERB Summary will serve as evidence that the end product(s) successfully completed a SAR.  (Consistent with Section 3.8, ERB summaries will be maintained by the Project Office, as part of the SAR Records.)
1. The Engineering Management Board will be notified when ERBs are scheduled and briefed on the results of the ERBs.
[bookmark: _Toc246144183]SAR Scope
1. The scope (end product(s) to be addressed) of a specific ERB, held under the authority of this Plan, will be documented within the ERB Request. 
[bookmark: _Toc111618458][bookmark: _Toc194734425][bookmark: _Toc194909059][bookmark: _Toc194909131][bookmark: _Toc194909543][bookmark: _Toc246144184]SAR Entrance Criteria
1. [bookmark: _Toc111618459]Criteria are defined in this Plan for determining the readiness of a hardware or software end product(s) to begin the ERB process.
1. The entrance criteria for this review are defined by GLPR 7123.35 GRC Project Technical Review Procedure.  Table 1 shows the entrance criteria and the evidence needed to satisfy the criteria.
The FCF PLE will determine, before scheduling an ERB, if the entrance criteria are met or a plan exists to meet them prior to the ERB, based on information provided by the Contractor.
Table 1 SAR Entrance Criteria
	[bookmark: _Toc111618463][bookmark: _Toc194734429][bookmark: _Toc194909063][bookmark: _Toc194909135][bookmark: _Toc194909547]SAR Entrance Criteria
	Artifact Name and/or Number 
(include Section or Drawing Number)

	1.
	A preliminary agenda has been coordinated (nominally) prior to the SAR.
	Standard agenda will address the end products in identified in Appendix A or B 

	2. 
	The following SAR technical products have been made available to the cognizant participants prior to the review:
	

	
	A.	results of the SARs conducted at the major suppliers;
	N/A – End products do not have SARs at major suppliers

	
	B.	transition to production and/or manufacturing plan;
	N/A – End products within the scope of this Plan do not require such plans

	
	C.	product verification results;
	ERB Charts/Supporting Verification Reports

	
	D.	product validation results;
	ERB Charts/Supporting Verification Reports

	
	E.	documentation that the delivered system complies with the established acceptance criteria*;
	ERB Charts/Supporting Verification Reports

	
	F.	documentation that the system will perform properly in the expected operational environment;
	ERB Charts/Supporting Verification Reports

	
	G.	technical data package updated to include all test results;
	Supporting Verification Reports

	
	H.	certification package;
	ERB Charts, including certification statements

	
	I.	updated risk assessment and mitigation;
	ERB Charts

	
	J.	successfully completed previous milestone reviews; and
	Previously held design reviews (Note: All end products within the scope of this Plan have already gone through reviews)

	
	K.	remaining liens or unclosed actions and plans for closure.
	ERB Charts

	
	L.	shipping, handling, checkout, and operational plans and procedures are completed
	ERB Charts and supporting documentation

	
	M.	applicable lessons learned have been captured
	ERB Charts


[bookmark: _Toc241919070]* - “Acceptance criteria” is defined as: verification and validation was completed successfully; drawings are current; as-built records are complete;
[bookmark: _Toc246144185]SAR Success Criteria
1. The SAR success criteria shown in Table 2 must be met, as evidenced by the applicable review data identified, in order to assure that the SAR has been completed successfully.  The ERB will assess the end product(s) against the criteria.
Table 2 SAR Success Criteria
	SAR Success Criteria

	1.
	Required tests and analyses are complete and indicate that the system will perform properly in the expected operational environment.

	2.
	Risks are known and manageable.

	3.
	System meets the established acceptance criteria.

	4.
	Required safe shipping, handling, checkout, and operational plans and procedures are complete and ready for use.

	5.
	Technical data package is complete and reflects the delivered system.

	6.
	All applicable lessons learned for organizational improvement and system operations are captured.


[bookmark: _Toc111618460][bookmark: _Toc194734427][bookmark: _Toc194909061][bookmark: _Toc194909133][bookmark: _Toc194909545][bookmark: _Toc241919071][bookmark: _Toc246144186]SAR Schedule
1. ERBs will be conducted on an as needed basis.  They will typically consist of a face-to-face presentation of data and real time review.  Presentation charts will be provided three days prior to the review.  Additional time may be provided to assess data if deemed necessary, followed by any action items or request for additional data.  They will be considered closed upon completion of any action items.
[bookmark: _Toc111618462][bookmark: _Toc194734428][bookmark: _Toc194909062][bookmark: _Toc194909134][bookmark: _Toc194909546][bookmark: _Toc241919072][bookmark: _Toc246144187]SAR Completion
1. Formal completion of the SAR process requires the ERB to conclude that the technical maturity and planning is sufficient to justify proceeding to shipment.   The completion of SAR is constituted by completion of any ERB action items and the publishing of a signed ERB Summary. 
1. The ERB Summary serves as evidence to support required approvals on the Approval to Ship Space Flight Hardware form.
[bookmark: _Toc246144188]SAR Records
1. The minimum set of SAR records will be the ERB Request, the ERB Summary, and the ERB Presentation.   Records will be maintained by the Project Office.  The Supporting materials are maintained in the Contractors configuration/data management system.

[bookmark: _Toc246144189]Data Package Overview
1. [bookmark: _Toc111618464][bookmark: _Toc194734430][bookmark: _Toc194909064][bookmark: _Toc194909136][bookmark: _Toc194909548][bookmark: _Toc241919074]The Data Package will consist of charts presented at the ERB and any supporting documents provided at, or subsequent to, the ERB.
1. It is not anticipated that there will be sensitive materials included in the conduct of the ERB.  However, if there are, controlled access will be used for review of electronic files and all printed files will be clearly marked.

[bookmark: _Toc111618466][bookmark: _Toc194734433][bookmark: _Toc194909067][bookmark: _Toc194909139][bookmark: _Toc194909551][bookmark: _Toc246144190]Management Control
1. The FCF Project Office at the GRC will coordinate and manage the activities of the SARs, supported by the GRC Engineering Directorate.  The Contractor will be responsible for responding to ERB action items and the acceptance of closure will be by the ERB.
1. GRC Management oversight will be handled through existing boards, councils, and processes.

[bookmark: _Toc194734434][bookmark: _Toc194909068][bookmark: _Toc194909140][bookmark: _Toc194909552][bookmark: _Toc111618467][bookmark: _Toc246144191]Technical Review Process and Responsibilities
1. The Technical Review process for the GRC is documented in GLPR 7123.35.  The FCF Project has tailored this process to be consistent with the scope of the hardware and software end products covered by this Plan.  As indicated earlier in this document, the ERB process as defined in GLPR 7123.36 will be used.
[bookmark: _Toc246144192]ERB Initiation
1. Upon identifying a need to conduct a SAR, which will primarily be driven by the need to ship hardware to be launched or up-link new software, an ERB Request will be prepared, approved and distributed, notifying required attendees of the date, time, and location of the ERB.
[bookmark: _Toc246144193]ERB Preparation 
1. The Contractor will prepare data for presentation to the ERB.  The standard set of topics to be addressed is covered in Appendix A for hardware end products and Appendix B for software end products.
[bookmark: _Toc246144194]ERB Conduct
1. [bookmark: _Toc111618490][bookmark: _Toc125966167][bookmark: _Toc127250658][bookmark: _Toc127255141][bookmark: _Toc127255358]The contractor will present to the ERB.  Additional information requests will be made during the ERB, if necessary. The ERB will assign action items to accomplish anything necessary for bringing the end products being reviewed and supporting data to a level consistent with the SAR success criteria.
[bookmark: _Toc246144195]ERB Closeout
1. Upon satisfactory completion of all action items, the ERB Summary will be approved and published, indicating that the SAR success criteria have been met.


[bookmark: _Toc194734450][bookmark: _Toc194909084][bookmark: _Toc194909156][bookmark: _Toc194909568][bookmark: _Toc246144196]Appendix A: Standard Topics for Hardware End Products
	
	Topic

	1
	Description of hardware end product(s) being reviewed, including any relevant history of similar end product(s)

	2
	Design changes, if applicable, to hardware end product(s) that have previously been accepted for shipment.

	3
	Status of design change incorporation, if applicable and build records

	4
	Verification status, and results of any key test or analyses

	5
	All open or closed non-conformance reports (NCRs)/problem reports (PRs) against the end product(s), and any other relevant NCRs/PRs

	6
	Remaining risks associated with the end product(s)

	7
	Open work and plan(s) for closure

	8
	Shipping approach/readiness

	9
	Lessons learned, if any



[bookmark: _Toc194734451][bookmark: _Toc194909085][bookmark: _Toc194909157][bookmark: _Toc194909569][bookmark: _Toc246144197]
Appendix B: Standard Topics for Software End Products
	
	Topic

	1
	Description of software end product(s) being reviewed, including any relevant history of similar end product(s)

	2
	Design changes made to the software end product(s) that have previously been accepted

	3
	Status of design change incorporation and build records

	4
	Verification status, and results of any key test or analyses

	5
	All open or closed non-conformance reports (NCRs)/problem reports (PRs) against the end product(s), and any other relevant NCRs/PRs

	6
	Engineering Change Order, Software Change Impact Form, and other documentation generated in support of the change 

	7
	Remaining risks associated with the end product(s)

	8
	Open work and plan(s) for closure

	9
	Plan for up-link/readiness

	10
	Lessons learned, if any



[bookmark: _Toc246144198]
Appendix C Compliance with GLPR 7123.35
	Req.
ID
	GLPR
Section
	Requirement Statement
	Project Implementation Intent

	
	
	
	Existing Project
Document(s)/Section
	Compliance

	
	
	
	
	Full
	Partial
	None

	1
	P.2.0
	Facilities project work up to the defined interface shall conform to the requirements of NPR 8820. These interfaces are defined in the Systems Engineering Management Plan (SEMP) as defined in the future document GLPR 7120.5.40, GRC Project and Technical Planning. 
	N/A – Project does not include Facility Project work
	
	
	X

	2
	1.2.1
	Each project shall include the following TR artifacts in this repository:
a. TR Plan
b. TR Convening Letter
c. TR Package (including presentation materials)
d. TR Action Items
e. TR Meeting Minutes
f. TR Board Findings Report
g. TR Review Item Discrepancy (RID)/Request for Action (RFA) Disposition Plan
	This Plan, section 3.8.a – tailored set of artifacts
	
	X
	

	3
	3.1.3
	The LSE shall develop a plan for handling sensitive review material during the TR. The plan should be consistent with requirements outlined in GLPR 2090.1 Intellectual Property Protection of Program/Project-Sensitive Data. 
	This Plan, section 4.0.b
	X
	
	

	4
	3.1.8 
	The LSE shall develop a TRP that details the resource estimates, schedule, participants, products, execution, and closure processes for the specific review being initiated. A TRP template is contained in Appendix D.22.
	This Plan (entire document)
	
	
	

	5
	3.1.9.a
	The PCE shall conduct an Engineering Review Board (ERB) per GLPR 7123.36, Engineering Review Board, to review and gain concurrence of the TRP. The results of the ERB should be documented using the ERB summary form. The ERB participants should include, at least, the following:
(1) Project Lead Engineer’s Management
(2) Project Manager
(3) Code Q Representative
	See ERB Record; controlled per this Plan, section 3.8.a
	X
	
	

	6
	3.1.9.b
	The PM shall review and approve the TRP.
	This Plan, signature page
	X
	
	

	7
	3.1.10.a
	Designated Code Q Management shall concur with the TRP.
	This Plan, signature page
	X
	
	

	8
	3.1.10.b
	Designated Code D Management shall review and approve with the TRP.
	This Plan, signature page
	X
	
	

	9
	3.1.10.c
	Designated Code M Management shall review and approve the TRP.
	This Plan, signature page
	X
	
	

	10
	3.2.2.a
	The PCE shall concur with the TR Package.
	This Plan, section 6.1.a – Tailored: Signed ERB Request serves as approval
	
	X
	

	11
	3.2.2.b
	The PM shall approve the TR Package.
	This Plan, section 5.0.a – Tailored: approval as part of participation in ERB
	
	X
	

	12
	3.2.4.b
	Designated Code D Management shall concur with the TR Package.
	Waive due to scope of SARs
	
	
	X

	13
	3.2.4.c
	Designated Code Q Management shall concur with the TR Package.
	Waive due to scope of SARs
	
	
	X

	13
	3.2.4.d
	Designated Code M Management shall approve the TR Package.
	Waive due to scope of SARs
	
	
	X

	14
	3.3.3
	PM shall conduct the kickoff meeting with board members, thereby officially beginning the Technical Assessment.
	Waive, process does not include kickoff meeting
	
	
	X

	15
	3.3.6
	The TRB Chair shall issue a report containing the findings for the TR.
	This Plan, section 6.4.a
	X
	
	

	16
	3.3.7
	The PCMO shall ensure that all relevant inputs, results and products of the review are captured and properly archived as described in the project Configuration Management (CM) Plan developed in accordance with GLPR 8040.1.
	This Plan, section 3.8.a
	X
	
	

	17
	3.4.1.a
	The PM shall develop a plan to address the RIDs and RFAs from the TR.
	This Plan, section 6.3.a – Tailored: action items will serve the function of RIDs/RFAs
	
	X
	

	18
	3.4.4
	The LSE shall interface with technical management processes listed below at completion of TR to ensure all RID/RFA plans are incorporated.
	This Plan, section 6.3.a – Tailored: action items will serve the function of RIDs/RFAs
	
	X
	

	19
	3.4.5
	The PCMO shall compete the archiving of all artifacts associated with the TR.
	This Plan, section 3.8.a
	X
	
	

	20
	4.1
	For Agency projects of 7120.5 categories 1 or 2, preparation for TRs should exist as part of the Project Plan. Any tailoring of this procedure shall be documented in the project SEMP and approved by the Director of Engineering or the Designated Governing Authority (DGA).
	Not applicable
	
	
	X

	21
	4.1
	For Agency project of 7120.5D category 3 or lower this procedure may be tailored. Any tailoring of this procedure shall be documented in the project SEMP. For projects that do not have a stand-alone SEMP, tailoring of this procedure shall be addressed in the Project Plan.
	Tailoring captured in this Plan
	
	X
	

	22
	5.1
	The Program/Project Manager (PM), Program/Project Chief Engineer (PCE), and Lead Systems Engineer (LSE) shall analyze the documents resulting from this procedure to determine if any changes or improvements to this procedure would have made results easier, more reliable, or higher quality.
	See any suggestions submitted
	X
	
	



image1.png





Fluids and Combustion Facility

 

(FCF)

 

FCF General System Acceptance 

Review Plan

 

Document No.:  

FCF

-

PO

-

PLAN

-

0020

 

Revision: Draft 2.0

 

Date: 10/14/2009

 

Page 

1

 

of 

1

 

 

 

 

 

FCF

-

PO

-

PLAN

-

0020

 

National Aeronautics and

 

Revision Status:  

Draft 

2

.0

 

Space Administration

 

Effective Date

:  

October 1

4

, 

2009

 

 

 

John H. Glenn Research Center at Lewis Field

 

21000 

Brookpark Road, Cleveland, Ohio 44135

 

 

 

 

 

Fluids and Combustion Facility

 

 

General System Acceptance

 

Review Plan

 

