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1.0

SCOPE

This document was prepared by the Marshall Space Flight Center Space Cargo Assurance Office (QS30) to define the Safety, Reliability, Maintainability and Quality Plans for the MSFC-managed Materials Science Research Rack 1 (MSRR-1) project.   The Materials Science Research Rack 1 is composed of various configurations of a Materials Science Research Rack (MSRR), containing one or more of the following subrack elements:

1. Experiment Carrier (EC), 

2. Experiment Modules, and 

3. Furnace Module Inserts.

4. Sample Ampoule Cartridge Assemblies (SACA(s))

5. Payload Equipment Restraint System (PERS)

6. Active Rack Isolation System (ARIS)

Marshall Space Flight Center serves as the rack integrator for the three MSRR racks.  MSFC will additionally develop rack subsystems, Experiment Modules and some Module Inserts for the facility.   

Currently identified Experiment Modules for MSRR-1 include the European Space Agency Experiment Module (under development by the European Space Agency) and a commercial furnace designated Space Products Development (SPD) Experiment Module.  ESA is also developing a Module Insert to be operated in the ESA EM.  

Additional configurations of the MSRR-1 are under study.  Specific EMs and Module Inserts for the additional configurations have not yet been identified.  MSFC may develop EMs for future configurations.  All MSRR-1 configurations and Module Inserts, developed by MSFC under the cognizance of the MSRR-1 Project Manager, will be subject to the requirements of this Safety and Mission Assurance Plan.  This plan does not serve to impose requirements on Experiment Module Developers (EMD) external to MSFC or, internal to MSFC but managed outside of the MSRR-1 organization (i. e. the SPD EM).  Where Safety and Mission Assurance programmatic requirements must be imposed on EMDs to support integrated elements of the S&MA Program, the Project Manager will negotiate these elements with the EMD and formally document agreements in appropriate records. 

The MSRR-1 Project Manager is ultimately responsible for the safety, reliability and quality of MSRR-1 products. The successful implementation of an S&MA program requires a coordinated effort from all members of the MSRR-1 team involved in the design, procurement, fabrication, assembly, testing, handling and storage of the Materials Science Research Rack 1.  QS30 will serve as the focal point for the MSFC S&MA Office (QS01) on the MSRR-1 Project.  The MSRR-1 Project Manager, MSRR Project Managers, MSRR System Engineers and Module Insert System Engineers will coordinate MSRR-1 S&MA activities with the QS30 assigned MSRR-1 S&MA lead engineer.

This plan identifies the elements of the MSRR-1 S&MA program and implementation requirements, including the necessary inter-relationships among the MSFC MSRR-1 Project Office, the Engineering Directorate, Flight Projects Directorate, Science Directorate and Safety & Mission Assurance organizations as well as Experiment Module and Module Insert developers external to the MSFC MSRR-1 organization. 

The Safety, Reliability, Maintainability and Quality Assurance plans included in this document were developed using MSFC-PLAN-2902, MSRR-1 Project Plan and the MSFC Quality Management System  (QMS) documentation as the primary inputs.
1.1. 

Purpose

The purpose of this plan is to identify the strategy for implementing Safety, Reliability, Maintainability and Quality programs on the MSRR-1 project to comply with the MSRR-1 Project Plan and the QMS documentation.  The plan defines the necessary inter-relationships among the MSFC MSRR-1 Project Office, Science Directorate (MSRR and Module Inserts System Engineers), Engineering Directorate (Design  Engineers), Flight Projects Directorate (Training & Operations Engineers), and S&MA organizations as well as EM and Module Insert developers external to MSFC.   

Efforts required to support integrated elements of this plan, to be performed by external organizations, will be identified by the Project Manager and negotiated with the responsible organization.

1.2 

Applicability

This plan is applicable to all MSFC personnel involved in activities that can affect the safety, reliability, maintainability or quality of the Materials Science Research Rack 1 (MSRR-1), including all sub-elements of the payload developed by MSFC under the cognizance of the MSRR-1 Project Office, and associated Ground Support Equipment (GSE).  

Where MSRR-1 is used in this document, the identified requirements are applicable to all MSFC elements of the Project, including the Experiment Carrier, Module Inserts and any Experiment Modules which may be developed under the direct responsibility of the MSRR-1 Project Manager.  For example, responsibilities assigned to the MSRR-1 System Engineers apply  Module Insert System Engineer(s).  Where a specific requirement delineated in this plan is assigned to only the Module Inserts or the Rack, the actionees will be specifically defined using the appropriate payload element designator (Module Inserts, etc.).     

This plan does not directly impose Safety and Mission Assurance Programmatic requirements on those Experiment Module/Insert Developers external to MSFC or internal to MSFC, but organizationally placed under the responsibility of a different Project Manager (i. e. the SPD Experiment Module).  This plan identifies the responsibility of the MSRR-1 Project Manager to negotiate and document Safety and Mission Assurance requirements, necessary for integrated payload products or to meet ISS requirements, with Experiment Module/Insert Developers not under the direct organizational structure of the MSRR-1 Project.

1.3 

General 

The principal directorates responsible for implementing the MSRR-1 requirements at MSFC are the Science Directorate (SD01); the Engineering Directorate (ED01); Flight Projects Directorate (FD01) and the Safety and Mission Assurance Office (QS01).  Within these directorates, the Microgravity Materials Science Program Office (SD44) will serve as the focal point for MSRR-1 and MSRR Project Management; and the MSRR-1 System Engineer (SD42) and the Module Insert System Engineers  (SD42) will serve as the focal points for the Engineering Directorate and the Flight Projects Directorate. The Space Cargo Assurance Office (QS30) will serve as the focal point for the MSFC S&MA Office. The MSRR-1 Project Manager, MSRR Project Manager(s), MSRR-1 System Engineer, MSRR System Engineer(s) and Module Insert System Engineer(s) will coordinate MSRR-1 S&MA activities, associated with their assigned element(s), with the QS30 assigned MSRR-1 S&MA lead engineer.

The MSRR-1 Project Manager is ultimately responsible for safety, reliability, maintainability and quality of MSRR-1 Project products.   As a result, the MSRR-1 Project Manager is responsible for assuring the implementation of this plan. This includes ensuring adequate resources are available for plan implementation; to facilitate the review of technical data; and flow of information among the MSRR-1 Project Office, Science Directorate (SD), Engineering Directorate (ED), Flight Projects Directorate (FD), and S&MA organizations as well as the MSRR-1 customers and EM Developers, external to MSFC. The MSRR-1 System Engineers will assure that S&MA is notified and involved in ED, FD, and SD planning, design, development, manufacturing, and testing activities.  More detailed responsibilities of the MSRR-1 Project Manager, ED, FD, SD, and S&MA organizations regarding implementation of the MSRR-1 S&MA Program are contained in the System Safety, Industrial Safety, Reliability & Maintainability and Quality sections of this document.  

The MSRR-1 Safety and Mission Assurance program is a multi-disciplined effort (i.e., System Safety Engineering, Industrial Safety, Reliability and Maintainability Engineering, Quality Engineering and Inspection and Software Quality Assurance).   This plan is divided into sections to address the MSRR-1 implementation approach associated with each of these disciplines.   At MSFC, implementation of these programs requires participation by Project Office, Engineering and Safety and Mission Assurance personnel. 

1.4 

MSRR-1 Overview

The MSRR-1 Project consists of various elements including an Experiment Carrier (EC) which is an ISS International Standard Payload Rack (ISPR), supplemented with payload unique accommodations and services, containing either on-orbit replaceable Experiment Modules (EM), Module Inserts (MI), investigation unique apparatus, and/or multi-user generic processing apparatus which will support a wide variety of scientific investigations. MSFC will develop the Rack subsystems and be responsible for integrating the Experiment Modules, Module Inserts, and investigation unique apparatus into the MSRR-1 racks. 

The first flight configuration of MSRR-1 will include an ESA provided Experiment Module (EM), also called the ESA EM which is derived from the ESA Materials Science Laboratory (MSL) and a commercially developed Experiment Module, sponsored by NASA/MSFC’s  Space Product Development (SPD) organization.  MSRR-1 hardware configuration is shown in Figures 1 and 2. MSFC has the responsibility to develop the Payload Equipment Restraint System (PERS) that will be utilized on MSRR-1. PERS is a modular system of restraints and mobility aids designed to support (1) transport of equipment and On-orbit Replaceable Units (ORUs) to orbit (in stowage); (2) on-orbit translation of equipment, ORUs, tools, and laptop, to equipment; (3) both temporary (worksite) and permanent stowage of payload equipment.
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2.0

APPLICABLE and REFERENCE DOCUMENTS

	Document Number
	Document Title

	KHB 1700.7C
	Space Shuttle Payload Ground Safety Handbook

	MWI 1280.5A
	MSFC ALERT Processing

	MPG 1700.1
	MSFC Industrial Safety Procedures and Guidelines

	MPD 1280.1
	MSFC Management Manual

	MWI 7120.1A
	Quality Planning

	MPG 1050.1B
	Contract (Customer Agreement) Review

	MPG 8060.1B
	Flight Systems Design Control

	MPG 1410.1B

                                         MPG 1410.2E
	Document and Data Control

MSFC Management Directive System



	MWI 5100.1A


	Procurement Initiators Guide

	MPG 5000.1B
	Purchasing

	MPG 4000.1B


	Control of Customer-Supplied Product

	MPG 8040.2A
	Product Identification

	MPG 8040.3A
	Product Traceability

	MWI 8040.4A
	Application Guidance for Traceability

	MPG 1280.2B
	Process Control

	MPG 8730.1B
	Inspection and Testing

	MPG 8730.5B
	Control of Inspection, Measuring, and Test Equipment

	MPG 8730.2B
	Inspection and Test Status

	MPG 8730.3B
	Control of Nonconforming Product

	MPG 1280.4A
	MSFC Corrective Action System

	MPG 1280.5B
	MSFC Preventative Action System

	MPG 6410.1A
	Handling, Storage, Packaging, Preservation, and Delivery

	MPG 1440.2
	MSFC Records Management Program

	MPG 1280.6B
	Internal Quality Audits

	MPG 3410.1A
	Training

	MWI 3410.1B
	Personnel Certification Program

	MWI 3410.2A
	Personnel Certification for Non-Destructive Evaluation (NDE)

	MWI 3410.3A
	Personnel Certification for Electrical Processes

	MSFC-PLAN-2836
	Materials Science Research Rack 1 Integrated Logistics Support Plan

	MSFC-PLAN-2854
	MSRR-1 EEE Parts Program Plan

	MSFC-PLAN-2902
	MSRR-1 Project Plan

	MSFC-PLAN-2859
	Configuration Management Plan for Materials Science Research Rack 1 (MSRR-1)

	MSFC-PLAN-2920
	MSRR-1 Data Management Plan

	MSFC-RQMT-2857
	Quench Module Insert Requirements, Verification and Compliance Document

	MSFC-RQMT-2871
	Materials Science Research Rack 1 Experiment Carrier Requirements, Verification and Compliance Document

	MSFC-STD-2594
	MSFC Fastener Management and Control Practices

	MSFC-PLAN-3076
	MSRR-1 Payload Software Development Plan

	MSFC-PLAN-2988
	MSRR-1 Master Controller Software V & V Test Plan

	MSFC-SPEC-2986
	Software Requirements Specification, Volume I & II

	ED14-MSRR-DSDS
	Software Design Specifications

	MSFC-STD-555
	MSFC Engineering Documentation Standard

	NSTS/ISS 13830C
	Payload Safety Review and Data Submittal Requirements 



	NSTS 1700.7B
	Safety Policy and Requirements for Payloads Using the Space Transportation System



	NSTS 1700.7B ISS Addendum
	Safety Policy and Requirements for Payloads Using the International Space Station

	NSTS/ISS 18798B
	Interpretations of NSTS/ISS Payload Safety Requirements 

	QS01-QE-001D
	Quality Engineering Instructions

	NPD 2820.1
	NASA Software Policies

	IEEE Std 730.1-1995
	IEEE Guide for Software Quality Planning

	QS01-QE-008
	Software Quality Assurance Status Report

	QS01-QE-009
	Software Quality Assurance Review/Approval of Technical Documents

	QS01-QE-010
	Software Quality Assurance Software Milestone Review Support

	QS01-QE-011
	Software Quality Assurance Software Audits

	QS01-QE-012
	Software Quality Assurance Support of Formal Software Testing

	QS01-R-001
	Failure Modes and Effects Analysis and Critical Items List

	QS01-R-004
	Reliability Program Plan

	QS01-R-006
	Processing of ALERTS and Safe ALERTS

	QS01-R-007
	Limited Life Items List

	QS10-R-013
	S&MA (QS10) Operation of the Preventive Action System

	QS10-SS-002
	Procedures for Developing a System Safety Program Plan

	QS10-QA-001
	Acceptance Reporting Instruction

	QS10-QA-008
	Summarizing As-Built Configuration

	QS10-QA-013
	Equipment Calibration

	QS10-QA-014
	Quality Assurance Records Center

	SSP 30233

SSP 30234E
	Space Station Requirements for Materials and Processes

Failure Modes and Effects Analyses and Critical Items List Requirements For Space Station

	SSP 50431
	Space Station Program Requirements for Payloads

	MPG 1280.1B
	Management Review

	MPG 7120.1A
	Program/Project Planning

	MWI 5113.1A
	Credit Card Operating Procedures

	MPG 8060.1B
	Flight Systems Design Control

	NPG 8715.3 
	NASA Safety Manual

	SSP 30223
	PRACA for Space Station


3.0

DEFINITIONS/ACRONYMS

	CA
	Customer Agreement

	CCB
	Configuration Control Board

	CEI
	Contract End Item

	CSCI
	Computer Software Configuration Item

	CWI
	Centerwide Work Instruction

	DCB
	Documentation Control Board

	EC
	Experiment Carrier

	ED
	Engineering Directorate

	EM
	Experiment Module

	EO
	Engineering Order

	ESA
	European Space Agency

	FCA
	Functional Configuration Audit

	FD
	Flight Projects Directorate

	FRR
	Flight Readiness Review

	GFS
	Government Furnished Software

	GSE
	Ground Support Equipment

	GSRP
	Ground Safety Review Panel

	HWCI
	Hardware Configuration Item

	ISS
	International Space Station

	JSC
	Johnson Space Center

	KSC
	Kennedy Space Center

	LLI
	Limited Life Item

	MOU
	Memorandum of Understanding

	MSFC
	Marshall Space Flight Center

	MSP
	Marshall Standard Procedure

	MSRR-1
	Materials Science Research Rack 1

	MSRR
	Materials Science Research Rack

	MTBF
	Mean Time Between Failure

	MWI
	Marshall Work Instruction

	N/A
	Not Applicable

	NASA
	National Aeronautics and Space Administration

	NDE
	Non Destructive Evaluation

	OI
	Organizational Instruction

	ORU
	Orbital Replacement Unit

	OWI
	Organizational Work Instruction

	PCA
	Physical Configuration Audit

	PSRP
	Payload Safety Review Panel

	PSRRB
	Payload Safety Review Readiness Board

	QA
	Quality Assurance

	QMS
	Quality Management System

	RID
	Review Item Discrepancy

	RVC
	Requirements, Verification and Compliance

	S&MA
	Safety and Mission Assurance

	SCM
	Software Configuration Management

	SD
	Science Directorate

	SDP
	Safety Data Package

	SMDP
	Software Management and Development Plan

	SPD
	Space Products Development

	SQA
	Software Quality Assurance

	SQAP
	Software Quality Assurance Plan

	SRS
	Software Requirements Specification

	SSP
	Space Station Program

	SSPCM
	Solid State Power Control Module

	STP
	Software Test Plan

	SVTL
	Safety Verification Tracking Log

	TBD
	To Be Determined

	TBR
	To Be Resolved

	TBS
	To Be Supplied

	TTA
	Technical Task Agreement
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4.0

MSRR-1 SYSTEM SAFETY PLAN

4.1

Purpose

The purpose of this plan is to define the system safety program that will be implemented by MSFC to minimize the safety risk associated with the Materials Science Research Rack 1, its Ground Support Equipment (GSE) and KSC ground operations.   The plan identifies safety policy and requirements applicable to MSFC activities in support of the MSRR-1 Project.  The plan discusses how these requirements will be implemented at MSFC and how MSFC will ensure compliance with these requirements.   This System Safety Plan was developed utilizing MPG 8060.1, Flight Systems Design Control and Organizational Work Instruction (OWI) QS10-SS-002, Procedures for Developing a System Safety Program Plan.  Requirements to be imposed on EM developers and non-MSFC Module Inserts in support of the overall MSRR-1 Safety Plan will be identified and negotiated between the MSRR-1 Project and the organization responsible for development of the EM or Module Insert.  Agreements defining required support and data exchange between the MSRR-1 Project Office and EM or Module Insert Developers will be formally documented.
4.2

Scope

The MSRR-1 System Safety Program is applicable to MSRR-1 flight hardware/software and associated GSE developed at MSFC. The objective of the MSRR-1 System Safety Program is to minimize the safety risk to the Space Shuttle, Space Station, flight crew, and KSC facilities and ground personnel at KSC. System Safety Planning by EM and Module Insert Developers, external to MSFC, will be performed, as required by the agreements between the MSRR-1 Project and the developers. Such planning will be consistent with this plan to the extent necessary to assure that required integrated Safety activities can be performed as defined by the MSRR-1, Shuttle and International Space Station Programs.

Minimizing safety risks to personnel, equipment and facilities at MSFC is addressed in the Section 5.0, MSRR-1 Industrial Safety Plan.

4.3

System Safety Implementation

MSFC system safety activities for the MSRR-1 Experiment Carrier and MSFC-developed Module Inserts will comply with this plan.

4.3.1

Hazard Analyses 

The MSRR-1 Project will implement a System Safety Program to systematically identify Materials Science Research Rack 1 and associated Ground Support Equipment hazards, hazard causes, controls and verifications.  The MSRR-1 Hazard Identification includes all hazards associated with the integrated facility, including Experiment Modules and Module Inserts. 

For project hardware supplied by external developers, the MSRR-1 Project Manager will request developers to provide safety data demonstrating that hazard analyses have been conducted and that products are compliant with NSTS 1700.7B, NSTS 1700.7B/ISS Addendum, and KHB 1700.7C requirements.  The requirement for provision of safety compliance data will be formally documented in project agreements with external organizations.  External developers will develop Safety Compliance Data as required by NSTS/ISS 13830C and will submit such data for incorporation into an integrated package as required by NSTS 1700.7B, ISS Addendum.

4.3.1.1 
Hazard Identification 

The project has the primary responsibility for identifying hazards and hazard causes associated with the MSRR-1 and its associated GSE.  The project will perform hazard analyses to identify these hazards and causes.

The project will document identified hazards and causes on Hazard Reports in accordance with NSTS/ISS 13830C data requirements. The Project Team (i.e., MSRR-1 Project Office, MSFC S&MA, MSRR-1/MSRR/Module Inserts System Engineers and ED/FD/SD team members) will review the MSRR-1 Hazard Reports to ensure all hazards and causes have been identified. 

For hardware developed at MSFC, MSFC will identify any hazards and hazard causes associated with the hardware. S&MA will have the primary responsibility to identify these hazards and the MSRR-1 System Engineers, MSRR-1 Project Manager, and hardware designers will support this effort.

4.3.1.2 
Hazard Control

The project will minimize MSRR-1 safety risk by eliminating or controlling identified hazards and their causes.    When it is not possible to eliminate hazards, hazard controls will be developed.  These controls must satisfy all applicable safety requirements.  

For hazards and hazard causes identified for MSFC developed hardware, MSFC will identify the applicable safety requirements and any controls necessary to reduce risk and comply with safety requirements. S&MA will have the primary responsibility to identify the applicable safety requirements and the MSRR-1 System Engineers will have primary responsibility for assuring hazard controls (i.e., designs, procedures, etc.), satisfying the applicable safety requirements, are incorporated into the design.  S&MA will independently assess these hazard controls for compliance with applicable safety requirements.

Since the MSRR-1 will be transported to the International Space Station by the Space Shuttle, the applicable safety requirements for the MSRR-1 and its GSE are contained in NSTS 1700.7B, NSTS 1700.7B ISS Addendum, and KHB 1700.7C. NSTS/ISS 18798B provides clarifications or interpretations of NSTS 1700.7B and NSTS 1700.7B ISS Addendum requirements.

4.3.1.3 
Hazard Control Verification

The MSRR-1 project will identify and document the methods (e.g., analyses, tests, and/or inspections) to verify each hazard control and produce verification compliance data.   The project will track all safety verifications to closure.  Safety verifications that cannot be closed prior to the Flight and Ground Phase III Safety Reviews will be documented on Safety Verification Tracking Logs (SVTL).  The SVTL will be developed in accordance with the requirements contained in NSTS/ISS 13830C.  

S&MA and the MSRR-1 System Engineers will independently assess the project’s safety verification data for technical adequacy and compliance with safety requirements.  

For hazards and hazard causes identified for MSFC developed hardware, MSFC will identify the necessary safety verifications.  The MSRR-1 System Engineer, in coordination with S&MA, will develop the required safety verifications.

4.3.1.3.1
On-Orbit Safety Verifications

The MSRR-1 Project will incorporate on-orbit Safety verifications, as identified in the hazard analysis, into the procedures for integrating the rack, EM and Inserts into the space station.  The verification activities will provide assurance that required inhibits/controls are in place prior to operation of the facility.  

Verifications will be repeated following any activity that results in a break in configuration of the on-orbit system.

4.3.1.4
Safety Waivers

If it is determined that compliance with an applicable safety requirement is not reasonable for the MSRR-1 Project and compelling justification exists to pursue the noncompliance, then the S&MA Lead will prepare and submit a Payload Safety Noncompliance Report (JSC Form 542C) thru the Project Manager in accordance with NSTS/ISS 13830C requirements.

4.3.2

Safety Compliance Data





The MSRR-1 project will develop Integrated Flight and Ground Safety Data Packages (SDP).   The objective of these Flight and Ground SDPs will be to demonstrate compliance with the safety requirements contained in NSTS 1700.7B, NSTS 1700.7B/ISS Addendum and KHB 1700.7C, respectively.  These SDPs will be prepared in accordance with the data requirements contained in NSTS/ISS 13830C, Implementation Procedure for NSTS Payloads Systems Safety Requirements.  The project integrated SDPs will incorporate any safety data associated with MSRR-1 hardware developed by non-MSFC developers.  Safety compliance data will be prepared and submitted in accordance with the requirements specified in NSTS/ISS 13830C.

For project hardware supplied by external developers, the MSRR-1 Project Manager will request the developers to provide safety data demonstrating that hazards analyses have been conducted and that products are compliant with NSTS 1700.7B, NSTS 1700.7B/ISS Addendum, and KHB 1700.7C requirements.  External developers will develop Safety Compliance Data as required by NSTS/ISS 13830C and will submit such data for incorporation into an integrated package as required by NSTS 1700.7, ISS Addendum, and KHB 1700.7C.

4.3.3 

Safety Reviews

4.3.3.1 
Flight and Ground Safety Reviews

The project will participate in flight and ground safety reviews that will be conducted by the JSC NSTS/ISS Payload Safety Review Panel (PSRP) and the KSC Ground Safety Review Panel (GSRP) in accordance with NSTS/ISS 13830C requirements.  The purpose of these reviews is to allow the NASA Flight and Ground Safety Panels to assess the MSRR-1 hardware, its flight operations, its associated GSE, and planned KSC ground operations for compliance with the safety requirements of NSTS 1700.7B, NSTS 1700.7B/ISS Addendum, NSTS/ISS 138830C, and KHB 1700.7C. 

The Flight and Ground safety reviews are conducted in a phased approach, typically consisting of phases 0/I, II, and III.  The Flight and Ground Reviews are conducted independent of each other.  Safety Reviews will be conducted as an integrated payload, except the Flight Phase 0/I which will be conducted at a subsystem level and will be supported by appropriate representatives of the MSRR, EM(s) and Module Insert that comprise the configuration(s) under review.   The MSRR-1 Project Manager will negotiate the level of support required of external developers and document agreements.  Participation in the Safety Review process by hardware and software designers is critical to the success of the Safety Review process.  The MSRR-1 Project Manager determines the target dates for the Flight and Ground phased safety reviews. The SDP development schedule will take the following items into consideration:

(a)  Safety Review target date;

(b)  NSTS/ISS 13830C forty-five working day advance delivery requirement to JSC and KSC Safety Panels;

(c)  MSFC Payload Safety Readiness Review Board requirement;

(d)  inter-relationship with integrated mission SDP; and

(e)  MSRR-1 Project internal review (if any).

Per NSTS/ISS 13830C, the actual safety review dates will be established by the NASA Flight and Ground safety panels and will be scheduled approximately 45 working days after Safety Panel receipt of an acceptable SDP.  

The depth and number of safety reviews is dependent on the complexity, technical maturity, and hazard potential of the payload.  The Safety Review Panel Chairman may modify the number of reviews. For planning purposes, the MSRR-1 project will assume that the Flight and Ground Safety Panels will require the MSRR-1 project to support Phase 0/I, Phase II and Phase III Safety Reviews.  

Based on preliminary schedule exercises, a minimum of two complete cycles through the Safety Review process will present the analyses for the MSRR-1 configurations currently identified.  In this context, a cycle is defined as three phase Flight Safety Reviews and three phase Ground Safety Reviews.  Based on significant differences in the required capabilities and design of the currently identified configurations, a shortened, “Delta”-type review for later integrated configurations is not expected.

4.3.3.2
MSFC Safety Reviews

The MSFC Center Director has established a MSFC Payload Safety Readiness Review Board (PSRRB) to assess MSFC managed payloads for compliance with NSTS 1700.7B and the NSTS 1700.7B ISS Addendum safety requirements. MSRR-1 will participate in the MSFC Payload Safety Readiness Review Board process.  

A MSFC PSRRB is required prior to the first flight safety review (i.e., Flight Phase 0/I Safety Review).  The PSRRB Chairman will determine the need for subsequent MSFC safety reviews. Subsequent safety reviews are typically limited to payloads that have high hazard level or experience difficulties during the flight safety review process.

The MSRR-1 Project Manager will coordinate with the PSRRB Secretariat to schedule a formal MSFC Safety Review prior to the PSRP Phase 0/I flight safety review.  This formal Safety Review can take place before or after submittal of the Phase 0/I flight SDP to the PSRP, but it must take place before the actual PSRP safety review.  If the formal Safety Review is scheduled after the Phase 0/I SDP submittal to the PSRP, then a  “Checklist Review” of the flight SDP will be conducted prior to submitting the SDP by S&MA.  This “Checklist” review allows a limited, quick review of the SDP for completeness without requiring presentation to the full MSFC PSRRB.  S&MA personnel, not working the MSRR-1 project conduct the “Checklist” review.  Following the “Checklist” review, the SDP can be submitted to the PSRP and a MSFC Safety Review scheduled prior to the PSRP Phase 0/I Safety Review.   

4.3.4

Design Reviews

The MSRR-1 project will conduct a series of design milestone reviews to provide assurance that: the appropriate requirements have been identified; the necessary plans developed; that designs are compliant with these requirements; and that all necessary verification activity has been satisfactorily completed.   

The MSRR-1 Project Manager will establish a review schedule that will address: (a) MSFC design, (b) external developers design, and (c) integrated payload reviews.  The current MSRR-1 Milestone schedule is contained in Appendix A, showing the relationship between major project milestones and S&MA milestones.  Milestone schedules for future MSRR configurations will be provided as they become available.

S&MA will prepare and submit Safety documentation for which it has responsibility in support of scheduled project design reviews.  As an additional assurance function, S&MA will participate in MSRR-1 Design Reviews to assess technical documentation for compliance with applicable safety requirements.  Any discrepancies identified will be documented as Review Item Discrepancies (RIDs) on MSFC Form 3739 and submitted for disposition in accordance with the MSRR-1 Project Manager’s Design Review plan.

S&MA will respond to comments and RIDs submitted during design reviews in those areas for which it has primary responsibility.

4.3.5 

Review of Changes, Deviations and Waivers 

Changes, deviations and waivers have the potential to increase safety risk by:

· resulting in a noncompliance with a safety requirement;

· introducing a new hazard or hazard cause;

· adversely affecting a hazard control; or 

· invalidating a safety verification

S&MA personnel will evaluate all MSRR-1 changes, deviations, and waivers to determine if there is a safety impact prior to final disposition by the MSRR-1 Project Manager and/or System Engineer.  The MSRR-1 Project Manager and payload element System Engineers will ensure that S&MA is provided copies of changes, deviations and waivers for evaluation.  S&MA will provide a representative to serve on Configuration Control Boards, as specified in the Configuration Management Plan.

Safety analyses will be updated, as necessary, to account for impacts of changes, deviations and waivers.

4.3.6

Safety Certification 

A final safety certification will be submitted by the MSRR-1 Project to the Payload Safety Review Panel (PSRP) Executive Secretary no later than 10 working days prior to the Flight Readiness Review (FRR) according to the process defined in NSTS/ISS 13830.

5.0

MSRR-1 INDUSTRIAL SAFETY PLAN

5.1 

Purpose

The purpose of this plan is to define the Industrial Safety Program for the MSRR-1 Project.  The objective of this plan is to minimize safety risks to personnel, equipment and facilities associated with the MSRR-1 project at MSFC.

5.2

Scope

The MSRR-1 Industrial Safety program is applicable to MSRR-1 fabrication, assembly, testing, and handling operations, performed at MSFC.  

5.3

Industrial Safety Program Implementation

5.3.1 

Program Safety

The MSRR-1 project will develop, document and implement a safety program that satisfies requirements contained in NPG 8715.3 NASA Safety Manual and MPG 1700.1 MSFC Industrial Safety Procedures and Guidelines. The project’s Safety Plan will be reviewed and approved by the MSFC Industrial Safety Office, QS10, as required by Section 2-2 of MPG 1700.1.

The project will report mishaps and support mishap investigations in accordance with the requirements contained in NPG 8715.3 and Section 8 of MPG 1700.1.

5.3.2

MSFC “On-site” Operations Safety 

All MSRR-1 “on-site” operations (i.e., operations conducted on MSFC property) will be conducted in accordance with the requirements of MPG 1700.1.

6.0

MSRR-1 RELIABILITY & MAINTAINABILITY PLAN

6.1 

Purpose

The purpose of this plan is to identify the MSRR-1 reliability and maintainability program.  This plan was developed using QS01-R-004, Reliability Program Plan. 

6.2

Scope

This plan is applicable to the Materials Science Research Rack 1 (MSRR-1) flight hardware and software developed by MSFC.  Project requirements are applicable to all configurations of the Experiment Carrier and Module Inserts developed at MSFC. The MSRR-1 Project Manager will negotiate with the responsible organization to formally document reliability program requirements for external developers. Only those tasks necessary to satisfy MSRR-1 reliability and maintainability requirements will be discussed.  

6.3. 

General 

The Project has relatively few reliability requirements.  For example, there are no redundancy requirements associated with the MSRR-1 for reliability purposes.  Redundancy or failure tolerance may be required, based on results of safety hazard analyses, to control MSRR-1 hazards.

6.4 

MSRR-1 Reliability Requirements

The MSRR-1 Project reliability requirements are identified in SSP 50431, Space Station Program Requirements for Payloads, the Project Plan and the MSRR and Module Inserts Requirements, Verification and Compliance databases (RVC).  The following is a list of the MSRR-1 Reliability Program elements:

a) ALERTs - Per the MSRR-1 Project Plan, the MSRR-1 Project will participate in the MSFC ALERT program.  Participation will be in accordance with MWI 1280.5A MSFC ALERT Processing.
b) EEE Parts Control - MSRR-1 EEE parts control will be in accordance with unique MSRR EEE Parts Program Plans.  For MSRR-1, the requirements of MSFC-PLAN-2854, MSRR-1 EEE Parts Program Plan, shall apply.

c) Failure Propagation – Failure effects in one ORU will not induce failure external to the failed ORU. Per the MSRR-1 Requirements, Verification and Compliance databases, the MSRR-1 will be designed such that MSRR-1 failures will not propagate outside of the MSRR-1.

d) Operational Life - The Requirements, Verification and Compliance databases will specify the operational life of the payload element.

e) Design Reviews- Elements of the MSRR-1 Reliability Program will be addressed in project design reviews.

f) Change, Deviation and Waiver Reviews- All changes, waivers and deviations will be reviewed for impacts to the project Reliability requirements and products

g) Limited Life Items-Limited Life Items shall be identified and tracked by the project.

h) Failure Modes and Effects Analyses/Critical Items List-The project will perform Failure Modes and Effects Analyses in accordance with SSP 30234E to identify the effects of potential failures and assess the impact on the system and the Space Station.  Critical Items will be tracked on the Critical Items List with rationale for retention developed as appropriate.

i) Problem Reporting and Corrective Action-The project will participate in the formal Space Station Program Problem Reporting and Corrective Action system as specified in SSP 50431 and this document.  

j) Reliability Reporting-The project will develop a Reliability Report to address the requirements of SSP 50431, paragraph 4.1.2.1

6.5

 Reliability Program Elements Implementation

6.5.1

ALERTs

The MSRR-1 project will participate in the MSFC ALERTs program in accordance with the requirements of MWI 1280.5A.  The MSFC ALERTs Coordinator (QS10), the MSRR-1 Project Manager, MSRR-1 System Engineers, MSRR-1 Engineering Directorate support personnel, required subcontractor technical support representatives, and MSRR-1 S&MA Lead (QS30) are the principal organizations/personnel involved in the review and disposition of ALERTs. Additionally, S&MA will support the MSRR-1 Project in the Alerts process in accordance with the guidelines and procedures established in QS10-R-006, Processing of Alerts and Safe Alerts.

ALERTs will be evaluated throughout the procurement, integration, and operational life of the MSRR-1 hardware, including the on-orbit period.  This will allow identification of potential Safety and reliability issues that may require either on-orbit correction or de-integration and return to earth.

6.5.2 

EEE Parts Control

The MSRR-1 Project Manager and System Engineers will identify the detailed EEE Parts control requirements.  These requirements are specified in the MSRR-1 EEE Parts Program Plan, MSFC-PLAN-2854, in accordance with SSP 50431, paragraph 4.1.2.3. 
The MSRR-1 project will design to, and verify compliance with, these EEE requirements.  EEE parts requirements for hardware developed by groups external to MSFC (ESA) or internal to MSFC but external to the MSRR-1 Project organization (SPD), will be negotiated with the responsible developer and formally documented in Project records. 

Use of EEE Parts, procured for other projects, will be allowed, based on evaluations that demonstrates the requirements under which the parts were originally procured satisfy the requirements of the MSRR-1 Project.

6.5.2.1
EEE Parts Procurements

Design engineering will incorporate applicable requirements of MSFC-PLAN-2854, MSRR-1 EEE Parts Program Plan (or appropriate MSRR-specific EEE parts program plans) into EEE parts procurements.  Questions regarding the requirements will be resolved with the EEE Parts Branch prior to initiating the procurement.

6.5.3 

Failure Propagation

Failures within one ORU shall not induce failure external to that ORU.  In accordance with the MSRR-1 RVC, the MSRR-1 will be designed to prevent MSRR-1 failures from propagating across the MSRR-1 external interfaces.   

The project will perform Failure Modes and Effects Analyses (FMEA) of the MSRR-1 to ensure the design prevents propagation of failures from one ORU to another or across external interfaces.   

Support required, if any, from Experiment Module Developers external to MSFC will be negotiated between the Project and the developer and formally documented in Project documentation. 
6.5.4  
Operational Life

The MSRR-1 elements will specify an operational life in individual RVC databases, based on project requirements identified in the Project Plan.  

Compliance with the operational life requirement will be verified by Mean Time Between Failure (MTBF) analyses.  This MTBF analysis will verify that the MSRR-1 core subsystems and each MSFC EM and Module Insert has an MTBF which satisfies its specified operational life requirement.   Verification that the Operational Life requirement has been satisfied requires that the MTBF exceed the specified life requirement.  Sparing may be considered as a form of switched redundancy for the purpose of defining estimated MTBF, provided sufficient crew time is available to perform required maintenance.

MSFC S&MA, with technical support from the Engineering Directorate, will perform an MTBF analysis for the MSFC-developed MSRR-1 hardware.   This analysis, along with non-MSFC developed hardware MTBF data, will be submitted for review at project design reviews. 
6.5.5

Design Reviews

The MSRR-1 project will conduct a series of design milestone reviews to provide assurance that:  the appropriate requirements have been identified; the necessary plans developed;  that designs are compliant with these requirements; and that all necessary verification activity has been satisfactorily completed.   

The Project Manager will establish a schedule that will address:  (a) MSFC design;  (b) external developer design; and (c) integrated payload reviews.

S&MA will prepare and submit Reliability documentation for which it has responsibility in support of scheduled project design reviews.  As an additional assurance function, S&MA will participate in MSRR-1 Design Reviews to assess technical documentation for compliance with applicable reliability requirements.  Any discrepancies identified will be documented as Review Item Discrepancies (RIDs) on MSFC Form 3739 and submitted for disposition in accordance with the MSRR-1 Project Manager’s Design Review plan.

S&MA will respond to comments and RIDs against S&MA documentation, submitted during design reviews, in those areas for which it has primary responsibility.

6.5.6 

Review of Changes, Deviations, and Waivers 

Changes, deviations and waivers have the potential to increase risk by:

· resulting in a noncompliance with a Reliability requirement; or

· introducing a new failure mode

S&MA personnel will evaluate all MSRR-1 changes, deviations, and waivers to determine if there is a reliability impact prior to final disposition by the MSRR-1 Project Manager and/or System Engineer.  The MSRR-1 Project Manager and payload element System Engineers will ensure that S&MA is provided copies of changes, deviations and waivers for evaluation.  S&MA will provide a representative to serve as a member of the CCB, as defined in MSFC-PLAN-2859.

Reliability analyses will be updated, as necessary, to account for impacts of changes, deviations and waivers.

6.5.7

Limited Life Items

Limited Life Items are defined as those items which have a limited useful life due to passage of time or accumulation of operating time/cycles.  Limited Life Items (LLI) require periodic replacement or refurbishment to assure that operating characteristics have not degraded beyond acceptable limits.

The MSRR-1 Project will develop Limited Life Items Lists for each MSFC MSRR-1 element (Experiment Carrier, Experiment Module or Insert) to document project hardware that exhibits limited life characteristics.  Only those items with life limits that fail to meet the specified operational life of the MSRR-1 will be considered LLI.  The element-specific MSRR-1 Limited Life Items List will be prepared in accordance with the requirements of QS01-R-007.

The LLI list will address or contain the following required elements of SSP 50431, paragraph 4.1.2.2 (2), for each identified LLI:

1. The recommended operational life shall be defined along with identified maintenance periods and activities

2. Reference to specific maintenance activities in the Preventive Maintenance Analysis that address the maintenance required.

6.5.8

Failure Modes and Effects Analyses/Critical Items List

The project will perform Failure Modes and Effects Analyses (FMEA) in accordance with QS01-R-001 and SSP 30234E, Appendix C, to identify the effects of potential failures and assess their impact on the system and the Space Station.  Initial FMEA will be performed at the functional level.  Where critical failure modes are identified, the FMEA will be performed to the piece part level.  The FMEA will address or contain the following required items from SSP 50431:

1. A list of all Single Point Failures (SPF) that would lead to loss of life, station or critical mission support capability

2. Statements on automatic or manual Failure Detection, Isolation and Recovery (FDIR) capability

Critical Items will be tracked on the Critical Items List with rationale for retention developed as appropriate.

6.5.9

Problem Reporting and Corrective Action (PRACA)

The project will utilize the MSFC closed-loop Problem Reporting System for reporting and correcting problems throughout the life cycle of the project. The project shall meet the detailed requirements for reporting, analysis, and resolution of hardware and software problems in accordance with SSP 30233, Problem Reporting and Corrective Action for the Space Station Program.  Only problems meeting the Level 1 criteria defined in SSP 30223 or affecting payload common hardware shall be entered into the ISS PRACA System. 

6.5.10 Reliability Reporting

The MSRR-1 Project shall submit a Reliability Report in accordance with the elements addressed in SSP 50431, paragraph 4.1.2.1.  In addition, the single failure point listing, failure propagation assessment and FDIR statement will be documented in the Failure Modes and Effects Analysis, as specified in paragraph 6.5.8.  

6.6

MSRR-1 Maintainability Requirements

6.6.1

Maintainability Design Requirements

Maintainability requirements that impact the design, manufacture and integration of the MSRR-1 will be specified in the RVC.

6.6.2

Orbital Replacement Units (ORU)

The MSRR-1 Project will identify and document those components to be designated as Orbital Replacement Units, as defined in MSFC-PLAN-2836, Materials Science Research Rack 1 Integrated Logistics Support Plan. 

6.6.3

Crew Time Requirements

The MSRR-1 Project will identify the requirement for on-orbit maintenance for identified ORU’s and obtain a crew time allocation for maintenance.

6.6.4

Maintainability Analyses

Maintainability Analyses will be performed as necessary to document compliance with project requirements.  Maintainability tools used to demonstrate compliance with requirements may include Maintainability Predictions and Maintainability Demonstration.

S&MA, with assistance from appropriate technical experts, will perform the appropriate analyses to verify compliance with Maintainability Requirements and document results in a Maintainability Report.

The Maintainability Report shall satisfy the requirements of SSP 50431, paragraph 4.1.2.2. 

6.6.5 

Review of Changes, Deviations and Waivers 

Changes, deviations and waivers have the potential to increase risk by:

· resulting in a noncompliance with a Maintainability requirement; or

· impacting the performance of an on-orbit maintenance task

S&MA personnel will evaluate all MSRR-1 changes, deviations, and waivers to determine if there is a maintainability impact prior to final disposition by the MSRR-1 Project Manager and/or System Engineer.  The MSRR-1 Project Manager and payload element System Engineers will ensure that S&MA is provided copies of changes, deviations and waivers for evaluation.  S&MA will provide a representative to serve on Configuration Control Boards, as specified in the Configuration Management Plan.

Maintainability assessments will be updated, as necessary, to account for impacts of changes, deviations and waivers.

7.0

MSRR-1 QUALITY PLAN

7.1

Purpose and Scope

7.1.1 

Purpose

The purpose of this plan is to specify the MSRR-1 Project’s approach to implementing the Quality Management System (QMS) as defined in MPD 1280.1, MSFC Management Manual, and associated implementing documentation (e.g., MSFC Standard Procedures (MSP), Center Wide Instructions (CWI) and Operational Work Instructions (OWI), which is compliant with the  Quality Assurance requirements imposed upon the payload developer per SSP 50431, Space Station Program Requirements for Payloads, para 4.1.2.4.  This MSRR-1 Quality Plan identifies the applicable elements of the QMS and supplements the procedures and/or instructions by providing additional instructions when appropriate.  The objective of this plan is to ensure that the MSRR-1 satisfies the customer’s requirements.

7.1.2

Scope

In accordance with the scope of the MPD 1280.1, the MSRR-1 Quality Plan defines QMS requirements applicable to all processes for procurement, design, development, and production of MSRR-1 flight hardware, flight software and associated ground support equipment interfacing with flight hardware which is accomplished by in-house activity or by contracting organizations.  In this context, ground support equipment includes all ground unit hardware and software, developed to support ground-based testing, which interfaces with flight hardware.  Software Quality Assurance is discussed in Appendix B, Software Quality Assurance Plan. This Plan will be maintained and will be effective until completion of the Project.    

7.2

MSRR-1 Quality Management Implementation

This section specifies the MSRR-1 project’s approach to implementing a quality management system to ensure that the MSRR-1 satisfies the customer’s requirements.   This is accomplished by systematically:

· defining, documenting and reviewing the customer’s requirements

· developing detailed design and development planning

· deriving and documenting design input requirements from the customer’s requirements, and any applicable statutory and regulatory requirements and flowing these requirements down 

· controlling the design output

· conducting design reviews

· verifying and validating the design against the design input requirements

· controlling design changes

· performing document and data control

· controlling purchases

· controlling any customer supplied product

· implementing product identification and traceability

· controlling processes

· performing inspection and test planning

· controlling inspection, measuring and test equipment

· maintaining the inspection and test status of products

· controlling nonconforming product

· implementing a corrective and preventative action system

· controlling the handling, storage, packaging, preservation and delivery of products

· controlling Quality Records

· participating in internal audits 

· using trained personnel

Sections 7.2.1 through 7.2.20 provide specifics regarding the MSRR-1 project’s approach to implementing the 20 elements of QMS. 

The MSRR-1 project will comply with QMS as defined in this plan.  Compliance with the requirements of the QMS and this plan is established by maintenance of objective evidence in the form of Quality Records, as specified in the QMS implementing documents, MSFC-PLAN-2902, MSRR-1 Project Plan, and this plan.

7.2.1 

Management Responsibility

Section 7.2.1.1 defines the project management responsibility for the Project. Section 7.2.1.2 defines the management responsibility for QMS.

7.2.1.1  
MSRR-1 Project Management Responsibility

The MSRR-1 Project Office (SD44) at MSFC is responsible for managing the Project.  The Microgravity Science & Applications Department will assign a Project Manager who will have overall responsibility for the quality of MSRR-1 products and services and will be responsible for reviewing, approving, and assuring implementation of this Quality Plan.  This includes ensuring that the necessary resources required to implement this plan are provided and that necessary requirements are flowed down to all elements of the project. 

7.2.1.2  
MSFC Quality Management System Responsibility

Management responsibility for QMS is defined in the MPD 1280.1, MSFC Management Manual.

7.2.2.    MSRR-1 Quality Planning Responsibilities
In accordance with MWI 7120.1A, Quality Planning, the following MSRR-1 Quality Planning responsibilities apply:

7.2.2.1 
MSRR-1 Project Manager’s Quality Planning 






Responsibilities

Per the requirements of MWI 7120.1A, the Project Manager is responsible for developing a detailed project plan and providing this plan to the S&MA Lead as an input to this quality plan.  In addition, the Project Manager is responsible for reviewing, approving and assuring implementation of this Quality Plan.  

The MSRR-1 Project Office will maintain the MSRR-1 Quality Plan and any QMS deviations/waivers as Quality Records in accordance with MPG 1440.2.   

7.2.2.1.1
Quality Management System Exemptions

If the Project wishes to be exempt from any elements of QMS, the Project Manager will prepare and submit a deviation or waiver to QMS in accordance with MPG 1410.2E, MSFC Management Directive System. These deviations/waivers to the Quality Management System will be disposition by the MSFC Documentation Control Board (DCB) in accordance with MPG 7120.1A (Program/ Project Planning.)

7.2.2.2

MSRR-1 S&MA Lead Responsibilities 

The MSRR-1 S&MA Lead is responsible for assisting the Project Manager in defining the quality requirements applicable to the MSRR-1 project and for incorporating these requirements into the MSRR-1 Quality Plan and MSRR-1 procurements.  The S&MA Lead coordinates the development of this plan with the Project Manager and the System Engineer.  The S&MA Lead is also responsible for recommending changes to the Quality Plan, as necessary, to meet customer needs.

7.2.2.3

MSRR-1 System Engineers Responsibilities 

The MSRR-1 System Engineers, representing the Science, Flight Projects, and Engineering Directorate, are responsible for assisting in the definition of quality requirements and for providing these requirements to the MSRR-1 S&MA Lead Engineer for incorporation into this MSRR-1 Quality Plan.  The System Engineers are additionally responsible for recommending changes to the Quality Plan, as necessary, to meet customer requirements.

7.2.3
Contract (Customer Agreement) Review 

The MSRR-1 Project will be conducted for the Office of Life & Microgravity Science and Applications, Code U, at NASA Headquarters.

In accordance with MPG 1050.1B, the MSRR-1 Project Manager will develop a documented Customer Agreement (CA) to clearly define the customer’s requirements and establish a set of promises between MSFC and the MSRR-1 customer.   These agreements will be approved by the Project Manager and  the MSFC customer.

The MSRR-1 CA’s are documented in a Technical Task Agreement (TTA).   The Project Manager will maintain the MSRR-1 CA’s as a Quality Record in accordance with MPG 1440.2.   

7.2.4  
Design Control 

The MSRR-1 Project will implement a design control process in accordance with MPD 1280.1B, Management Review and MPG 8060.1B, Flight Systems Design Control. The objective of this process is to ensure that MSRR-1 design is controlled and verified to meet the customer’s requirements.

The paragraphs below supplement MPG 8060.1 by providing specifics associated with the MSRR-1 design control process.

7.2.4.1

Design and Development Planning

MSFC-PLAN-2902, MSRR-1 Project Plan, provides additional information regarding MSRR-1 design and development planning.   

7.2.4.2

Design Input Requirements 

ED will derive detailed design input requirements from the Project Manager supplied customer requirements, documented in the Project Plan.   This design input requirements will be clear, concise, written in verifiable terms and will be traceable to the customer requirements.  The design input requirements will be documented in the MSRR-1 Requirements, Verification and Compliance database s (RVC).  For MSRR-1, MSFC-RQMT-2871, Materials Science Research Rack Experiment Carrier RVC Document, and MSFC-RQMT-2857, Quench Module Insert RVC Document, will be used.  

The MSRR-1 element RVC databases will be reviewed and approved in accordance with MSFC-PLAN-2859. 
7.2.4.3  
Design Output Requirements 

Project control of design output would be in accordance with this Quality Plan.  

MSRR-1 “Design Output” will be documented, reviewed and approved in accordance with the requirements of MSFC-STD-555 and MSFC-PLAN-2859. 

7.2.4.4  
Design Reviews

The Project will conduct a series of design milestone reviews to provide assurance that:  appropriate requirements have been identified; the necessary plans developed;  designs are compliant with these requirements; and all necessary verification activity has been satisfactorily completed.   

The Project Manager will establish a review schedule that will address:  (a) MSFC design;  (b) external developer design; and  (c) integrated payload reviews.

As an assurance function, S&MA will participate in MSRR-1 Design Reviews to assess technical documentation for compliance with applicable quality requirements.  Any discrepancies identified will be documented as Review Item Discrepancies (RIDs) on MSFC Form 3739 and submitted for disposition in accordance with the Project Manager’s Design Review plan. S&MA will prepare and submit Quality documentation for which it has responsibility in support of scheduled project design reviews.
7.2.4.5 
 Design Verification and Design Validation

The Project will perform design verification and validation in accordance with the requirements of the QMS.  The Project will conduct an MSRR-1 Functional Configuration Audit (FCA) to ensure that design verification and validation has been successfully accomplished. The Project will conduct an MSRR-1 Physical Configuration Audit (PCA) to ensure that the as-built product meets the as-designed output, i.e., comparison of the as-built vs. as-designed. The results of the FCA/PCA will be documented and maintained as a Quality Record by the Project in accordance with MPG 8060.1.

MSFC-developed and integrated Payload hardware, MSFC will perform design verification and validation in accordance with MPG 8060.1B, to assure requirements are satisfied.  This effort will include the following activities:

(a)  The Science Directorate (SD) with input from the Engineering Directorate (ED) will develop verification planning for each design requirement. This planning will specify the verification method(s) and the success (i.e., pass/fail) criteria for each design input requirement.   This verification planning will be documented and approved in accordance with MSFC-PLAN-2859, Configuration Management Plan for MSRR-1, requirements.

(b)  A responsible party will be assigned to each verification requirement and each requirement will be tracked to closure by SD. 

(c)  All tests performed to satisfy verification requirements will be accomplished using approved test procedures and will be monitored by MSFC QA personnel (QS10) for adherence to the test procedure.

(d)  Any discrepancies experienced during testing will documented and processed per  MPG 8730.3B. 

(e)  All verification compliance data (i.e., analyses, test reports, inspection reports) will be documented and reviewed/approved in accordance with MSFC-PLAN-2920, MSRR-1 Data Management Plan, requirements.
(f)  Changes will be assessed to evaluate their effect on verification planning or verification compliance data. 

(g)  MSFC QA (QS10) will perform an “as-built” vs. “as-designed” comparison to validate that the product meets the design output (i.e., drawings).  ED will evaluate any discrepancies identified during this comparison. 

7.2.4.6  
Review of Design Changes, Deviations and Waivers 

Design changes will be controlled in accordance with MSFC-PLAN-2859. S&MA personnel will evaluate MSRR-1 changes, deviations, and waivers to determine if there is an S&MA impact prior to disposition by the MSRR-1 Project Manager and/or System Engineer.  The MSRR-1 Project Manager and payload element System Engineers will ensure that S&MA is provided copies of changes, deviations and waivers for evaluation.  S&MA will serve on Configuration Control Boards, as specified in the Configuration Management Plan.

7.2.5 
Document and Data Control

MSRR-1 documentation and data control will be accomplished in accordance with MPG 1410.1B and MSFC-PLAN-2920, MSRR-1 Data Management Plan.

7.2.6  
Hardware/Materials Purchasing and Acquisition

MSRR-1 procurements will be accomplished in accordance with MPG 5000.1B, Purchasing. 

All procurement/acquisition requests for hardware/materials within the scope of this plan, as defined in paragraph 7.1.2, regardless of the procuring organization, will be submitted to S&MA for identification of procurement quality requirements.  S&MA will identify the procurement quality requirements by using QS01-QE-001D, Quality Engineering Instructions as a guide.  If source inspection is required, S&MA will prepare a “Letter of Delegation” in accordance with QS01-QE-001D.  

Special Restrictions on the use of Credit Cards:
If any MSRR-1 hardware/software procurements will be accomplished utilizing credit cards, ED will develop a Memorandum of Understanding (MOU) with MSFC S&MA in accordance with MWI 5113.1A, paragraph 6.g.(2), Credit Card Operating Procedure.

Serious problems can occur if parts are procured without application of appropriate quality requirements, including the inability to use the parts in the application intended.  Quality sensitive parts must be identified during the procurement/acquisition process prior to release of the order to assure that parts satisfy requirements and can be received and processed through the QMS.

7.2.6.1

Vendor Control/Approval

All MSFC vendors/suppliers are evaluated based upon requirements of the Program/Project and MWI 5330.1B, Evaluation of Contractors, Suppliers, and Vendors as required by MPD 1280.1, Marshall Management Manual.

7.2.7
Program Stock and Inventory Control

Any hardware/materials procured from approved vendors/suppliers or acquired from previous/on-going programs that are approved by S&MA for Project use will be maintained in accordance with MWI 4500.1, Supply Management: Storage and Issue until requested for usage.

7.2.7.1  

Control of Customer Supplied Product 

Control of customer supplied product, if any, will be in accordance with the MPG 4000.1B Control of Customer-Supplied Product.

7.2.8  
Product Identification and Traceability 

The MSRR-1 Project will implement product identification and traceability in accordance with MPG 8040.2 and MPG 8040.3, respectively.   Material traceability levels will be specified.

The project will specify the minimum traceability requirements for MSRR-1 flight hardware and GSE, within the scope of the QMS, in appropriate project documentation.  Utilizing MWI 8040.4, Application Guidance for Traceability, the MSRR-1 System Engineer has recommended and the Project Manager has selected the following minimum traceability levels for MSRR-1 flight hardware and GSE:

Traceability Level 3 will be applied for all except Safety critical parts.  For those parts identified as Safety critical, Traceability Level 2 (or higher) will be imposed.

Fastener traceability will be controlled in accordance with MSFC-STD-2594, MSFC Fastener Management and Control Practices.
Where analyses identifying Safety-critical parts have not been completed, the more stringent traceability requirements will be applied to procurements to assure minimum requirements are satisfied.

7.2.9  
Process Control

The Project will control processes in accordance with MPG 1280.2B, Process Control, and SSP 30233, Space Station Requirements for Materials and Processes.
MSFC fabrication, assembly and test operations will be planned and documented in work authorizing documentation such as Fabrication Requests, Work Orders, Test Preparation Sheets, and Test Procedures.   

The MSRR-1 System Engineer is responsible for ensuring that MSRR-1 related manufacturing and test personnel utilize detailed work authorizing documentation for each MSFC operation associated with the fabrication, assembly and testing of flight hardware, flight software and GSE which interfaces with flight hardware/software.   MSFC QA personnel (QS10) will monitor these operations to assure compliance with the approved work authorizing documentation.

To allow the preparation of detailed work authorizing documentation, ED personnel are responsible for specifying instructions for fabrication, assembly and test operations on MSRR-1 design documentation (e.g., drawings, verification requirements).  This includes identifying any special process requirements and workmanship standards (e.g., electrical soldering or crimping, contamination control requirements, etc.) required.

7.2.10  Inspection and Testing 

Inspection and testing on MSFC developed hardware and software will be performed in accordance with the MPD 1280.1, MSFC Management Manual, and MPG 8730.1, Inspection and Testing. MSFC QA will perform an inspectability review of MSFC developed drawings for flight hardware in accordance with QS01-QE-001, Quality Engineering Instruction prior to their release for manufacturing.  In accordance with MSFC-PLAN-2859, drawing review and approval, for Ground Units, will be performed as part of the Configuration Control Board process after incorporation of all Engineering Orders generated during the manufacturing and test phase.

Nonconformance identified during inspection and testing activities will be documented and processed in accordance with section 7.2.13 of this plan.

Additional or supplemental Inspection and testing instructions for activities are provided in sections 7.2.10.1 through 7.2.10.3.

7.2.10.1  
 Receiving Inspection and Testing

MSRR-1 flight hardware, flight software and associated GSE hardware will be subjected to receiving inspection by MSFC QA (QS10) personnel.  QS10 receiving inspection will be performed and documented in accordance with QS10-QA-001, Acceptance Reporting Instruction.  Receiving Inspection records will be maintained as Quality Records in the QS10 managed MSFC Quality Records Center.  All receiving inspections will assess count and condition as well as any additional procurement quality requirements identified in the applicable procurement documentation.  MSRR-1 procurement quality requirements are assigned in accordance with section 7.2.6 of this plan.

7.2.10.2  
 In-process Inspection and Testing

In-process inspections will be performed for all MSFC fabrication, assembly and test operations associated with MSRR-1 flight hardware, flight software and associated GSE hardware to verify compliance to work authorizing documentation and associated released design documentation.  

For MSRR-1 fabrication, assembly and testing operations performed by ED/SD personnel, MSFC QA (QS10) personnel will perform in-process inspections to verify conformance with work authorizing documentation and associated design documentation.

QA activities necessary to perform in-process inspections include, but are not limited to:

(a)  Reviewing work authorizing documentation to ensure it list all applicable engineering drawings, specifications, Engineering Orders (EO’s) and procedures necessary to manufacture, process, test and inspect the component or assembly.  In addition, the review will ensure that the latest design documentation is incorporated into the work authorizing documentation; 

(b)  Reviewing work orders to ensure that adequate in-process inspections are identified to verify compliance with design documentation.  Inspection points will be added as necessary;

(c)  Performing the inspections and stamping work authorizing documentation to document conformance.  Nonconformances will be processed in accordance with section 7.2.13 of this plan.

Inspections will be documented in accordance with QS10-QA-001, Acceptance Reporting Instruction.  Inspection records will be maintained as Quality Records in the QS10-managed MSFC Quality Records Center located in Building 4705.  The QA Records Center is operated in accordance with QS10-QA-014, Quality Assurance Records Center. 

Mandatory Inspection Points (MIPs) for flight hardware critical inspection areas and critical test witness points as identified through specific project design documentation, performance of safety analyses, etc. will be recorded and tracked on appropriate drawings, fabrication and assembly orders, and test documentation on an as required or cases by case basis. During hardware manufacturing, assembly and test activities these critical inspections will be performed and validated by MSFC QA to verify conformance with the work authorizing documentation and associated design documentation.

For MSRR-1 fabrication and assembly operations performed by the MSFC Fabrication Services, MSFC QA (QS10) personnel will perform audits and surveillance of the Fabrication Services and assigned QA personnel to assure operations are conducted in accordance with the Fabrication Services contractual requirements.  

7.2.10.3 
 Final Inspection

Final inspection will be performed upon completion of manufacturing and prior to release for testing or shipment prior.  MSFC QA (QS10) will perform final Inspection on all developed hardware in accordance with QS10-QA-001, Acceptance Reporting Instruction.  The As-built configuration will be verified and maintained in accordance with QS10-QA-008, Summarizing As-Built Configuration.

In addition, MSFC QA (QS10) will perform an “As-built vs. As-designed” comparison prior to release for testing or shipment.   At a minimum, this comparison will be accomplished by obtaining the final design configuration (e.g., current drawing, revision, EOs) from the MSFC Release Desk and comparing this list to the documented “As-built” configuration.  Any discrepancies identified during this review will be documented as nonconformances in accordance with section 7.2.13 of this plan.  Based on the results of inspection, QS10 will certify to the Project that the as-built hardware conforms with the released design output documentation.  


7.2.10.4  
Material Review Board Activity

The MSRR-1 (MSRR1 and QMI) Projects will operate under the MSFC Material Review Boards (MRB) for Payloads to disposition in-house hardware fabrication and/or testing discrepancies for Ground, Ground Support Equipment, and Flight Hardware in accordance with MWI 8730.3, MSFC Material Review System.  Only nonconformances of minor characteristics, as defined in MWI 8730.3, will be presented through the MRB activity.  Discrepancies affecting major or critical characteristics, as defined in MWI 8730.3, will require processing of a Deviation Approval Request in accordance with MWI 8040.3, Deviation and Waiver Process, MSFC Programs/ Projects. Voting membership on the Payloads Material Review Board shall include the following as a minimum:

· S&MA Office Representative  (Chairperson)

· Materials and Processes Representative

· Manufacturing Representative

· Design Representative

Non-voting membership to the MRB activity will include, when applicable, onsite contractor quality engineering and technical engineering personnel in addition to specialists from technical disciplines or Directorates which will provide consultation and assistance to the MRB as required.

7.2.11  Inspection, Measuring and Test Equipment

Inspection, measuring and test equipment used to process MSRR-1 flight hardware, flight software and associated GSE hardware will be controlled in accordance with MPG 8730.5B, Control of Inspection, Measuring, and Test Equipment, QS10-QA-013, Equipment Calibration and any applicable Engineering Department Work Instructions.

7.2.12  Inspection and Test Status

MSFC QA (QS10) will maintain the inspection and test status of MSRR-1 flight hardware, flight software and associated GSE Hardware in accordance with MPG 8730.2B, Inspection and Test Status. 

7.2.13  Control of Nonconforming Product

 MSRR-1 Project nonconforming product will be controlled in accordance with MPG 8730.3B, Control of Nonconforming Product.

7.2.14  Corrective and Preventative Action

The Project will perform corrective and preventive action in accordance with MPG 1280.4A, MSFC Corrective Action System and MPG 1280.5A, MSFC Preventative Action System.

All MSRR-1 design, milestone and mission reviews will include consideration of preventive action activities in accordance with QS10-R-013, S&MA (QS10) Operation of the Preventive Action System. In addition to preventive action activities associated with project reviews, the Project will establish a Preventive Action Board.

7.2.15 
 Handling, Storage, Packaging, Preservation and Delivery 

Handling, storage, packaging, preservation and delivery operations for MSRR-1 element (Experiment Carrier, Experiment Module, or Insert) hardware will be in accordance with MPG 6410.1, Handling, Storage, Packaging, Preservation and Delivery.    The responsible MSFC MSRR-1 element System Engineer will develop any specific handling, storage, packaging, preservation, and delivery requirements.  These may include requirements for contamination control, temperature, humidity, vibration, etc. ED, FD, & SD personnel will incorporate these requirements into work authorizing documentation, as required.   

7.2.16  Control of Quality Records

Quality Records required by the QMS will be maintained in accordance with MPG 1440.2, MSFC Records Management Program.
Additional Quality Records, imposed by the Project Plan or this plan, will be maintained in accordance with the requirements specified in the document that identifies the Quality Record.

7.2.17  Internal Quality Audits

MSFC MSRR-1 Project personnel and products will be subjected to MSFC Internal Audits.  These audits will be conducted in accordance with MPG 1280.6B, Internal Quality Audits.  The MSRR-1 project will take corrective actions to any audit findings.

7.2.18  Training

For in-house operations, training will be in accordance with MPG 3410.1A, Training.   

For operations requiring special certifications, the MSRR-1 Program will comply with MWI 3410.1B, Personnel Certification Program.  The following operations require special training:

· Personnel performing or witnessing Non-Destructive Evaluations (NDE) at MSFC will be certified in accordance with MPG 3410.1A, Personnel Certification for Non-Destructive Evaluation (NDE).

· Personnel performing or inspecting “Electrical Processes” as identified in MWI 3401.3A, Personnel Certification for Electrical Processes will be certified in  accordance  with the requirements of this MSFC Standard Procedure.

7.2.19  Servicing

Per MPD 1280.1, MSFC Quality Manual, the servicing element of ISO 9001 is not applicable to the MSFC programs or projects.

7.2.20 
Statistical Techniques

The Project will not implement statistical techniques to control the quality of MSRR-1 products. 
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Appendix A

Safety and Mission Assurance Milestones

1
INTRODUCTION

Table I identifies S&MA product deliveries in relation to MSRR-1 Project milestones. The chart indicates scheduling of the delivery of S&MA products relative to the major milestones, as indicated by an “X” placed below the milestone.  The official MSRR Master schedule is maintained by the project.  Table I is primarily intended to identify S&MA products delivered in support of specific project milestones and will not be updated for schedule changes.  
Actual delivery dates for products will comply with the requirement for submission of Safety Compliance Data 45 working days in advance of formal Safety Reviews, specified in NSTS/ISS 13830, and data drop requirements specified in project review plans for PDR and CDR, as appropriate.  

2
PROJECT MILESTONE INTERPRETATION

The Project Milestones, Table I, is based on current planned milestone activities.  The first row of the chart, annotates project milestone, including design reviews, safety reviews, and hardware delivery. The rows below that indicate the S&MA products/ services required to support the milestone.  An “X” indicates that the product or service will be delivered in support of the milestone.  

The following abbreviations/acronyms are used in Table I:

	CDR
	Critical Design Review

	COFR
	Certificate of Flight Readiness

	EC
	Experiment Carrier

	FLT
	Flight

	GRD
	Ground

	IPL
	Integrated Payload (MSRR1)

	PDR
	Preliminary Design Review

	PH O/I/II/III
	Phase 1/Phase 2/Phase 3 Safety Reviews

	QMI
	Quench Module Insert

	SRR
	System Requirements Review

	
	


	Program Milestones
	EC/QMI SRRs
	EC PDR
	QMI PDR
	IPL PDR
	EC CDR
	QMI CDR
	IPL CDR
	Ph O/I/II/III 

Flt 
	Ph O/I/II/III Grd
	FRR/Del. to KSC

	S&MA Plan
	X
	X
	X
	X
	
	
	
	
	
	

	S&MA Requirements Inputs
	X
	
	
	
	
	
	
	
	
	

	Safety Compliance Data Package
	
	X
	X
	X
	X
	X
	X
	X
	X
	

	Reliability Analysis
	
	X
	X
	X
	X
	X
	X
	
	
	

	Maintainability Assess.
	
	X
	X
	X
	X
	X
	X
	
	
	

	Limited Life Items
	
	X
	X
	X
	X
	X
	X
	
	
	

	FMEA
	
	
	
	
	X
	X
	X
	
	
	

	Prevention Action Data
	
	X
	X
	X
	X
	X
	X
	
	
	

	S&MA Independent Assessments to support Acceptance, Preship, and COFR Reviews
	
	
	
	
	
	
	
	
	
	X
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SOFTWARE QUALITY ASSURANCE PLAN

1.0   INTRODUCTION XE "INTRODUCTION" 
This Software Quality Assurance Plan (SQAP) describes and/or references the organization and organizational issuances used by the Safety, Reliability, and Quality Assurance Department (QS10) to assure that the software developed for the MSRR-1 project complies with all project specifications and standards. The techniques outlined or referenced in this plan to control the software development process will provide assurance that the developed software will satisfy the specified project requirements.

1.0   Purpose

This SQAP is the master planning and control document for the QS10 Software Quality Assurance (SQA) activities to be performed for MSRR-1 software. It describes and/or references the organizational issuances and techniques used to define, implement, and manage SQA activities throughout the MSRR-1 software life cycle. When properly implemented the Software Quality Assurance applied to the MSRR-1 software development process will meet the intent as set forth in NPD 2820.1 and IEEE Std 730.1-1995 entitled “IEEE Guide for Software Quality Assurance Planning.”

1.2 Scope
This SQAP is applicable throughout the MSRR-1 software life cycle, it covers those Computer Software Configuration Items (CSCIs) defined in the MSRR-1 Payload Software Development Plan (MSFC-PLAN-3076).

2.0   ORGANIZATION

Software Quality Assurance (SQA) depends to a great extent upon management support of the Software Quality Assurance Program. The extent to which Software Quality Assurance Program objectives are achieved is directly proportional to the emphasis placed on SQA in the performance of various management functions. The key factors influencing achievement of SQA Program objectives are:

A. Development and implementation of appropriate SQA requirements for planning, design, testing, and operation.

B. Sufficient planning, budgeting, and staffing of the SQA tasks and associated implementing activities.

C. Clear assignment of responsibilities for the accomplishment of SQA activities.

D. SQA personnel are adequately supervised, trained, and motivated.

E. Internal compliance, with SQA requirements.

F. Adequate monitoring of the Software Quality Assurance Program, with sufficient feedback to assure satisfaction of requirements.

The focal point for management of the MSRR-1 Software Quality Assurance Program resides in the Safety, Reliability, and Quality Assurance Department (QS10). The Manager, QS10, is responsible to the Director of Safety and Mission Assurance (QS01), who, like the Director of the Science Directorate (SD01), reports to the Director of Marshall Space Flight Center (DA01) for assuring that the MSRR-1 Software Quality Assurance Program is properly implemented and supported by all organizational elements. 

2.1   Safety, Reliability, and Quality Assurance Department (QS10)

The Safety, Reliability, and Quality Assurance Department (QS10) Manager is responsible for planning, organizing, integrating, and evaluating the Software Quality Assurance Program to assure compliance with MSRR-1 project requirements and NASA/MSFC policy. To fulfill this responsibility, the following functions/tasks are part of their overall responsibility:

A. Serve as the interface with other MSFC organizational elements on matters pertaining to operational implementation of the MSRR-1 Software Quality Assurance Program.

B. Maintain surveillance of the MSRR-1 Software Quality Assurance Program; monitor overall progress and initiate corrective action when necessary to meet current project requirements.

C. Interpret SQA requirements and implement the management controls needed to ensure their satisfaction.

D. Support audits of the MSRR-1 Software Quality Assurance Program.

E. Establish priorities, schedules, manpower requirements, needed to meet the MSRR-1 Software Quality Assurance requirements.

F. Support the continual improvement process relating to SQA. 

2.2   Software Quality Assurance

Software Quality Assurance is responsible for evaluating the MSRR-1 Software Quality Assurance Program to assure compliance with project requirements. To achieve this responsibility, SQA will perform the following tasks:

A. Serve as the primary interface with the project office on matters pertaining to MSRR-1 Software Quality Assurance.

B. Initiation/Improvement of Organizational Issuances (OIs) applicable to SQA activities.

C. Coordinate SQA activities within the MSRR-1 project office and software development organization(s).

D. Initiate, participate in, and support audits of the MSRR-1 software development process.

E. Provide inputs to system specifications and end item specifications.

F. Participate in the change review process; review proposed changes, waivers, deviations for SQA impact, and provide SQA inputs to the MSRR-1 configuration change boards.

G. Review MSRR-1 system design for compliance with applicable software quality requirements.

H. Participate in design and program reviews.

3.0   TRAINING

The Safety, Reliability, and Quality Assurance department (QS10) will provide trained and competent personnel for implementing the MSRR-1 SQA Program.

3.1   Required Training

At the minimum, SQA shall be trained in the following areas:

A. Implementation of QS10 SQA related Organizational Issuances. This training is accomplished though the monthly QS10 SQA meetings.

B. Electrostatic Discharge. This training is accomplished through the MSFC training center.

3.2   MSRR-1 SQA Training

There are no additional training requirements needed for implementation of the MSRR-1 Software Quality Assurance Program, however, if the situation arises for additional training the MSRR-1 project office shall supply the resources required to implement and maintain necessary training for SQA personnel. On the Job (OJT) training may be used to cover areas where no formal training class exists or when the training class schedule is in conflict with the MSRR-1 project schedule. When OJT training is employed, it shall be documented as defined in organizational issuance QS01-QE-008. 

3.3   MSRR-1 Software Developer Training

SQA shall verify that each MSRR-1 software developer participates in all required training on the content and application of the MSRR-1 project programming standards, if required.

4.0   SOFTWARE QUALITY ASSURANCE (SQA) ACTIVITIES for MSRR-1

This section defines the MSRR-1 Software Quality Assurance Program activities that are to be implemented by the QS10 organization during the software development process.

4.1   SQA MSRR-1 Project Audits

SQA audits are performed to reveal any adverse trends in software quality and to assure effectiveness of the corrective action process. The planned audits and unscheduled audits of the MSRR-1 software development process will be in the following areas:

A. Software Configuration Management activities

B. Problem Reporting and Corrective Actions

C. Software Requirements Traceability

D. Other MSRR-1 software development activities as required 

SQA will perform the audits in accordance with organizational issuance QS01-QE-011. The SQA organization’s schedule for the performing these audits is outlined in Appendix A of the S&MA Plan.

4.1.1 SQA Audit Reports

Results of each audit will be documented as defined in organizational issuance QS01-QE-008. This report will be distributed to the MSRR-1 Project Manager, the Lead MSRR-1 software developer, the Safety, Reliability, and Quality Assurance Department (QS10) Manager, the S&MA MSRR-1 Point of Contact (POC), and the individual responsible for the area audited, with recommendations for preventive and corrective action.

4.2   
SQA Records

SQA shall prepare records, as defined in organizational issuance QS01-QE-008, documenting the results of all SQA activities, SQA audit results, SQA documentation evaluation(s), SQA test activities, and SQA training, etc., required herein. The SQA representative assigned to the MSRR-1 project shall maintain these records for the life of the MSRR-1 project. These records shall be stored on file (hard copy) or in electronic format. 

4.2.1 SQA Status Reports

SQA shall provide the status of the Software Quality Assurance Program on a periodic basis to the QS10 Manager, the S&MA MSRR-1 Point of Contact (POC), the MSRR-1 Project Office, and to the Manager of the software developing organization. This status shall be provided in format as defined by the organizational issuance QS01-QE-008 and shall include information such as:

A. Organization and key personnel changes;

B. SQA cost recommendations and lessons learned;

C. Significant problems, their solutions and remedial and corrective actions;

D. SQA accomplishments, such as audits completed, participation in software life cycle reviews, training, etc. 

4.3 MSRR-1 Software Documentation

SQA shall review, as defined in organizational issuance QS01-QE-009, all deliverable software documentation defined in the MSRR-1 Payload Software Development Plan (MSFC-PLAN-3076) prior to baselining by the MSRR-1 Project Office.  SQA shall also review subsequent changes to this documentation. Problems identified during SQA documentation reviews shall be documented as defined in organizational issuance QS01-QE-008. The SQA status report shall be submitted to appropriate personnel for review and disposition.  

4.4 MSRR-1 Software Requirements Traceability

SQA shall perform audits, as defined in organizational issuance QS01-QE-011, to assure that traceability exists between the Contract End Item (CEI) Specification(s) as defined in the Requirements Verification Compliance (RVC) document (MSFC-RQMT-2871), Software Requirements Specification(s) (SRS) Volume I and II (MSFC-SPEC-2986) and the Software Design Specification(s) (ED14-MSRR-DSDS).  SQA shall also perform audits to assure traceability exists between the SRS(s) and the Master Controller Software V & V Test Plan (MSFC-PLAN-2988) and Test Procedure(s).  SQA audit results shall be documented per organizational issuance QS01-QE-008.

4.5 MSRR-1 Software Development Process

SQA shall perform the audits listed in section 4.1 per the organizational issuance QS01-QE-011, throughout the software development process, as defined in Appendix A of the S&MA Plan, to assure compliance with project plans, standards and procedures.  SQA audit results shall be documented per organizational issuance QS01-QE-008.

4.6 MSRR-1 Project Formal Reviews

SQA shall participate in formal reviews, as defined by organizational issuance QS01-QE-010, to verify that the documentation presented has been reviewed, as defined in organizational issuance QS01-QE-009. SQA evaluation results shall be documented per organizational issuance QS01-QE-008.  The MSRR-1 project's formal reviews are defined in the MSRR-1 Project Plan (MSRR-1-PLAN-2902).

4.7 SQA Tools and Techniques

SQA will use the Goddard Space Flight Center's (GSFC) Software Assurance Technology Center (SATC) developed Automated Requirements Measurement (ARM) tool for assessing requirements that are specified in natural language. The ARM tool searches the software requirements document for terms that have been identified as quality indicators. Reports produced by the tool are used to identify statements and structural areas of the requirements document that need to be improved. These ARM generated reports shall be included as an attachment to the SQA Status reports as defined in organizational issuance QS01-QE-008.

4.7.1 Software Tools and Techniques

SQA shall assure all tools used by the MSRR-1 software development and testing processes are clearly defined and identified in the MSRR-1 Payload Software Development Plan (MSFC-PLAN-3076) and/or MSRR-1 Master Controller Software V & V Test Plan (MSFC-PLAN-2988). 

4.8 Software Configuration Management (SCM)

SCM activities shall be audited by SQA, as defined in organizational issuance QS01-QE-011, to assure that the SCM system is in compliance with approved SCM requirements.  SQA shall serve as a member of the Site Configuration Control Board (SCCB) or equivalent board responsible for reviewing and approving proposed changes to baseline software and documentation.

4.9 Software Testing

SQA shall monitor/witness, as defined in organizational issuance QS01-QE-012, the software testing process to verify compliance with approved plans and procedures.  Specifically, SQA shall:

A. Assure the software to be tested is the correct version.

B. Ensure testing is performed in accordance with approved test plans and procedures.

C. Review all test results to certify actual results meet established criteria.

D. Assure all nonconformance(s) are documented and entered into an approved problem reporting and corrective action system.

E. Document SQA test activities as defined in organizational issuance QS01-QE-008.

F. Assure test reports are generated at the conclusion of software testing, if required.

G. Assure all changes to the software are made in accordance with approved SCM procedures.

4.10  
Problem Reporting and Corrective Action

SQA shall assure that a closed loop system for reporting, analyzing, tracking and resolving problems and deficiencies is established.  SQA shall assure that provisions exist for:

A. Reporting problems and deficiencies to proper technical and management levels.

B. Analysis of problem reports to identify the scope, causes and impacts of software problems and deficiencies.

C. Identification of corrective action and preventive measures along with an implementation method and schedule.

D. Tracking of identified problems and deficiencies to assure disposition and closure.

E. Evaluating corrective measures to assure implementation and effectiveness.

F. SQA shall audit, as defined in organizational issuance QS01-QE-011, the problem reporting and corrective action system to verify compliance with approved procedures.

4.11   Non-Deliverable Software

SQA shall assure that:

A. All non-deliverable software applications used in the development of the MSRR-1 CSCIs are listed in the MSRR-1 Payload Software Development Plan (MSFC-PLAN-3076) with the following minimum information: 

1. Software Application name

2. Software Application version number

3. Manufacture’s name

4. Intended use

5. Any modifications are noted

B. All non-deliverable software applications used in the testing of the MSRR-1 CSCIs listed in the MSRR-1 Payload Software Development Plan         (MSFC-PLAN-3076) are documented in the MSRR-1 Master Controller Software V & V Test Plan (MSFC-PLAN-2988) with the following minimum information: 

1. Software Application name

2. Software Application version number

3. Manufacture’s name

4. Intended use

5. Any modifications are noted 

4.12   Acceptance and Delivery

SQA shall support the acceptance and delivery, as defined in organizational issuance QS01-QE-011, of the MSRR-1 software. SQA shall be responsible for certifying, that:

A. The delivered software is the same configuration as that tested and accepted.

B. There are no open problems or that all-open problems have been clearly identified and accepted by MSRR-1 Project Office.

C. The test results for the delivered software meet established criteria.

D. All requirements have been verified by testing or another approved method.

E. Document this SQA activity as defined in organizational issuance QS01-QE-008.

Appendix C

Safety and Mission Assurance Program Element Requirements for Payload Developer’s

1. Introduction

This appendix makes reference to the ISS Program S&MA requirements imposed on the MSRR-1 Program by SSP 50431A, Space Station Program Requirements for Payload Developers.  

2.
PRP Requirements

The MSRR-1 is considered  a “Complex Subrack/Subpallet Class” payload per the definitions of SSP 50431A for purposes of assessing applicable requirements imposed on the project by SSP 50431.  

Section 4.1 of SSP 50431A identifies the technical requirements for payloads based on specific payload classification,  with the requirements to demonstrate compliance to those specified being documented in Table 5.0-1 of SSP 50431A. 
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