AlAA
S-117-2010

I Sstandard I

Space Systems Verification Program and
Management Process

2015 | http://arc.aiaa.org | DOI: 10.2514/4.101939

@Al‘ A

cuments

Document Sharing Hub

Full document details: AIAA S-117 2010


http://www.avadocuments.com/doc/aiaa-s-117-2010
http://www.avadocuments.com/doc/aiaa-s-117-2010

Downloaded by Siavash Sohrab on April 21, 2015 | http://arc.aiaa.org | DOI: 10.2514/4.101939

Full document details: AIAA S-117 2010

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/aiaa-s-117-2010
http://www.avadocuments.com/doc/aiaa-s-117-2010

Downloaded by Siavash Sohrab on April 21, 2015 | http://arc.aiaa.org | DOI: 10.2514/4.101939

AlAA
S-117-2010

Standard

Space System Verification Program
and Management Process

Sponsored by
American Institute of Aeronautics and Astronautics

Approved November 2010

Abstract

This document enforces a systematic approach to planning and executing verification programs for
manned and unmanned space systems based on a distributed approach that corrects fundamental
deficiencies associated with the traditional centralized verification approach. Thus, this document corrects
generic problems in conducting verification that existed even during post-Total System Program
Responsibility or “Faster, Better, Cheaper” policy that prospered late 1990 through early 2000 for
developing complex space systems. This standard is intended to help those in the space community
develop reliable systems that meet requirements while ensuring proper accommodations of heritage
and/or commercial systems in their developing systems. It also helps to facilitate the closely coordinated
validation activities with those of verification, as the distributed systems engineering processes utilized in
the latter can be easily adopted by the former activities.
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Foreword

This standard has been developed by the AIAA Systems Engineering Committee on Standards (SECo0S)
under the auspices of AIAA Standard Executive Council (SEC).

The standard delineates a specific set of requirements for each space program to successfully plan and
execute verification of a space system based on a “distributed” verification program and associated
processes. In particular, this standard uniformly applies to the verification of space and launch vehicles,
ground systems and associated devices, units, subsystems, and internal/external interfaces regardless of
builders that are engaged in the development of these components.

Adhering to the requirements specified in this standard by each space program is important in order to
prevent/minimize late changes and misuse of heritage/commercial systems that are typically very costly
and in the worst case can cause post-launch mishaps.

The required “distributed” verification program and its processes also facilitate implementation of
“distributed” validation activities such as those conducted by third-party participants in the work
breakdown structure—integrated product team (WBS-IPT), Development Test and Evaluation (DT&E),
Operational Test and Evaluation (OT&E), or Independent Readiness Review (IRR) teams.

This AIAA standard was developed as the result of a series of reviews by the SECoS and the general
public.

At the time of approval, the members of the AIAA SE Committee on Standards who developed this
standard were:

Satoshi Nagano, Chair The Aerospace Corporation

John Hsu, Co-Chair The Boeing Company

John C. Muehlbauer, Co-Chair Lockheed Martin Aeronautics Company
Michelle Bailey DAU South

Dexter Lee Blackstock NASA Langley

Shirley Brandt Jacobs Engineering

Edmund H. Conrow Management and Technology Associates
John W. Dahlgren MITRE

John Day Inspace Systems

Mahantesh Hiremath Space Systems Loral

Stephen Jensen NASA Dryden Flight Research Center
Eric E. Nichols Orbital Science Corporation

Brian Selvy Paragon Space Development Corporation
William W. Vaughan University of Alabama in Huntsville
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The above SECo0S consensus body approved this document in September 2010. The above consensus
body submitted this document to the AIAA Standards Executive Council (SEC) for their review in October
2010. The AIAA Standards Executive Council (Wilson Felder, Vice President) accepted the document for
publication in November 2010.

The AIAA Standards Procedures dictates that all approved Standards, Recommended Practices, and
Guides are advisory only. Their use by anyone engaged in industry or trade is entirely voluntary. There is
no agreement to adhere to any AIAA standards publication and no commitment to conform to or be
guided by standards reports. In formulating, revising, and approving standards publications, the
committees on standards will not consider patents that may apply to the subject matter. Prospective users
of the publications are responsible for protecting themselves against liability for infringement of patents or
copyright or both.
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Introduction

It is critical for each space system (SS) acquisition program to follow a standard set of management
processes that enforce the “system is built right” verification approaches in order to develop reliable
systems. This is based on survey evidence indicating that most costly “late changes” or post-launch
mishaps could have been avoided by implementing a thorough verification program. The findings show
that such a program is needed throughout early development activities through delivery of the developed
system to the launch site (see Reference 1).

This document outlines a distributed verification program as a space system community standard that
implements a set of six verification management processes at every level and phase of a system’s
development as follows:

VM-Process 1: Requirement flow-down and establishment of specification process
VM-Process 2: Verification cross-reference matrix (VCRM) process

VM-Process 3: Integration and test (I&T) process

VM-Process 4: Individual specification dedicated verification ledger (ISDVL) process
VM-Process 5: Sell-Off/Consent-to-Ship process

VM-Process 6: Verification-related risk management process

When applied, these management processes enforce verification approaches that are consistent and
uniform among all space system builders.

These processes also enable and encourage each system developer to conduct proactive and continual
risk management. This includes the use of issue and/or watch lists to help identify and resolve concerns
at the earliest phase and lowest level of the system being developed.

This distributed verification process, if applied at the start of a program, will also ensure thorough re-
verification of any late changes that might occur.

Furthermore, this standard will also help each space program to properly apply any heritage/commercial
systems to a new program by examining whether these systems have been thoroughly verified by
comparing them against the distributed verification program and its processes. If not, appropriate
modifications for new applications will be systematically accomplished by applying these six verification
management processes.

Although this standard focuses on system verification, it includes some requirements for system validation

because of the close relationship between verification and validation. Frequently, material developed for
verification is also applicable to validation efforts.
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1 Scope

This standard establishes a set of requirements for planning and executing verification programs for both
manned and unmanned space systems.

This standard enforces the distributed verification program among general space system builders that
engage in the development of any components of a space system, starting at the lowest level (i.e.,
unit/piece part level) and the earliest phase (i.e., requirement phase) through to the sell-off and the
consent-to-ship of a system’s development.

Although space systems generally include all or combinations of five segments—Space Segment, Launch
Segment, Ground Segment (GS), User Segment, and Satellite Control Network Segment—this standard
primarily addresses verification associated with space segment, launch segment, and ground segment
acquisitions.

The standard may, however, be adapted to the remaining two space systems: the user segment and the
satellite control network segment. Other launch segments including range safety, ground support
equipment, and launch operation facilities, which are not otherwise addressed in this document, may
also benefit from the management processes. This standard is applicable for the procurement of
space systems, including space vehicles, launch vehicles, ground systems and associated
equipment/subsystems.

2 Tailoring

In order to better support a specific program or project, the processes defined in this standard may be
tailored to match the actual requirements or needs of the particular organization. Any tailoring of this
document, if included as a compliance document, should be coordinated with/approved by the procuring
authority or customer.

NOTE Tailoring is a process by which individual requirements or specifications, standards, and related
documents are evaluated and made applicable to a specific program or project.

3 Applicable Documents and Reference Documents
3.1 Applicable Documents

These documents should support a specification by including additional guidance on the verification
method, approach, and success criteria, and by promoting compliance through design, analysis,
manufacturing, test, and system acceptance at each level of the system’s development.

3.2 Reference Documents

Reference documents are defined as documents that are not contractually binding but that may contain
useful or supporting information. A list of references used for developing this standard is as follows:

Reference 1:  AIAA 2007-6099 Solid Verification Program Enables Cost-Effective Acquisition of
Complex yet Reliable Space Systems, September 2007
Reference 2:  INCOSE Systems Engineering Handbook Version 3.2, February 15, 2010

Reference 3:  NPR 7123.1 NASA Systems Engineering Processes and Requirements, March
26, 2007

Reference 4:  ANSI/EIA-632 EIA Standard, Processes for Engineering a System, 1999
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Reference 5:

Reference 6:

Reference 7:

Reference 8:

Reference 9:

Reference 10:

Reference 11:

Reference 12:

Reference 13:

Reference 14:

Reference 15:

MIL-STD-1540E, SMC-S-016 Test Requirements for Launch, Upper-Stage, and
Space Vehicles

ISO 17666:2003, Space systems—Risk management

Edmund H. Conrow, “Risk Management for Space Systems.” Paper to the
Aerospace Corporation/Air Force SMC/NASA Seventh National Symposium on
Space Systems Engineering & Risk Management Conference, 27-29 February,
2008

MSFC-HDBK-2221 NASA Verification Handbook, Vols. 1 & 2, February, 1994

Test and Evaluation Management Guide, The Defense Acquisition University
Press, January, 2005

NASA-STD-7009 The NASA Standard for Models and Simulations, July 2008.

AIAA S-110-2005 AIAA Standard for Space Systems—Structures, Structural
Components, and Structural Assemblies (2005)

Critical Clearances in Space Vehicles, Aerospace Report No. ATR-2009 (9369)-
1, June 2008, developed by the U.S. Government—Industry National Security
Space Mission Assurance Improvement Workshop

Guideline for Space System Late Changes Verification Management, Aerospace
Report No. TOR-2008 (3901)-7822, June 30, 2008, developed under the auspice
of the Sr. Executive U.S. Government—Industry National Security Space Mission

Assurance Improvement Workshop

Air Force Space Command Manual 91-710 Range Safety User Requirements,
July 2004

AIAA G-118-2006 Managing the Use of Commercial Off the Shelf (COTS)
Software Components for Mission-Critical Systems (2006)

4 Vocabulary

4.1 Acronyms and Abbreviated Terms

AIAA American Institute of Aeronautics and Astronautics
ATP Authority to Proceed

CDR Critical Design Review

CDRL Contract Data Requirements List

CONOPS Concept of Operations

COTS Commercial, Off-the-Shelf

DID Data Item Description

DT&E Development Test and Evaluation

FCA Functional Configuration Audit

FRB Failure Review Board

GE Ground Element

GIDEP Government Industry Data Exchange Program

GS Ground Segment

GTE Ground Terminal Equipment

I1&T Integration and Test

ICD Interface Control Document
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IF Interface

IPT Integrated Product Team

IRD Interface Requirements Document

IRR Independent Readiness Review

IRRT Independent Readiness Review Team
ISDVL Individual Specification Dedicated-Verification Ledger
LCC Late Change Category

LRU Line Replaceable Unit

LV Launch Vehicle

MRR Manufacturing Readiness Review

OT&E Operational Test and Evaluation

PCA Physical Configuration Audit

PDR Preliminary Design Review

PMPCB Parts, Materials, and Processes Control Board
QA Quality Assurance

SATCOM Satellite Communications

SCN Satellite Control Network

SDR System Design Review

SE Systems Engineering

SEC Standards Executive Council

SECo0S Systems Engineering Committee on Standards
SRR System Requirements Review

SS Space System

SV Space Vehicle

TLYF Test Like You Fly

TPRD Test Parameters Requirements Document
TRR Test Readiness Review

VCRM Verification Cross-Reference Matrix

VM Verification Management

WBS Work Breakdown Structure

WBS-WG WBS based WG

WG Working Group

4.2  Terms and Definitions
For the purposes of this document, the following terms and definitions apply.
4.2.1 System-related definitions

Component
generic term used in this specification to refer to any part of a space system including element,
subelement, subsystem, unit, or interfaces

NOTE Component may be referred to as piece parts in some literature; however, it is generically used to refer to
any part of a system in this standard (i.e., all systems, in general, have multiple components that require multiple
levels of integration).

External interfaces (external IFs)
physical and operational connections originating with the developed system and terminating with other
systems at the same or higher levels of integration
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