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Foreword

This tailoring (addendum/amplification) of SAE International GEIA-0009, Rev A, “Reliability Program
Standard for Systems Design, Development, and Manufacturing”, provides an effective reliability
program baseline for the ground segment of space systems, which are also referred to as “ground
systems”

GEIA-0009, Rev A and this tailoring document, together in combination, are intended for use in
acquisition and study contracts for ground systems. The standard tailored by this document (hereafter
referred to as the “tailored standard”) is intended to be used as a compliance document to specify
reliability program requirements for ground systems.

Tailoring Intent

The objective was to implement the industry consensus reliability program standard while overlaying a
limited number of DOD space-system unique requirements of implementation approaches to facilitate
more effective implementation on the ground systems.

Formatting of This Tailoring Document

The organization in this tailoring document is consistent with GEIA-0009, Rev A.

Summary of Tailoring

The following is a comprehensive list of the changes that this document imposes on GEIA-0009, Rev A:

Section Title Change Summary
N/A Foreword Added background for this tailoring.
1.3 Tailoring Defined tailoring and provided additional

tailoring process details

2 Informative References Specified DOD Data Item Descriptions
that support documentation of Reliability
Program Plan and Reliability Case

9 Data Item: Reliability Case Specified the content/data elements for the
Reliability Case Report throughout the
lifecycle

Editorial note: To avoid any potential ambiguity, the formatting, section title capitalization, and section
numbering of SAE International report number GEIA-STD-0009, Rev A, has been preserved as originally
published. To avoid ambiguity, this includes differences from The Aerospace Corporation editorial style
such as capitalization and the spelling of words such as “Life-Cycle”.

il
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1. SCOPE
REVISE AS FOLLOWS. Otherwise use GEIA-STD-0009, Rev A verbatim.

1.1 Approach
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

1.2 Reliability Program Plan and Reliability Case
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

1.3 Tailoring
ADD THE FOLLOWING:

Tailoring is a process by which individual requirements from specifications, standards, or related
documents are evaluated and applied to a specific program by deletion, modification, or addition of
requirements. Tailoring of requirements must be undertaken with consultation and approval of the
procuring authority and reliability engineering subject matter expert to align the standard with the
acquisition authority’s requirements and the mission needs. The diversity of missions, buses, payloads,
environments, ground systems, and unique approaches of contractors, makes tailoring of standard
requirements mandatory.

This tailored standard establishes a baseline for requirements, which in turn may be further tailored or
revised with rationale for specific project needs upon approval by the procuring authority.

1.4 Organization
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.



2. INFORMATIVE REFERENCES
ADD THE FOLLOWING. Otherwise use GEIA-STD-0009, Rev A verbatim.

Department of Defense Data Item Descriptions (DIDs):

DI-SESS-81585C A Reliability and Maintainability Test Plan
DI-SESS-81495B A Failure Modes, Effects, and Criticality Analysis
DI-SESS-81497B A Reliability and Maintainability Predictions Report

These documents can be obtained at the Defense Logistics Agency single-source repository, ASSIST:

https://assist.dla.mil/online/start/ [DOD personal identity verification (PIV) authentication required]

https://quicksearch.dla.mil/gsSearch.aspx [Public website]

3. DEFINITIONS
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.


https://assist.dla.mil/online/start/
https://quicksearch.dla.mil/qsSearch.aspx

4. OBJECTIVE 1: UNDERSTAND CUSTOMER/USER REQUIREMENTS AND
CONSTRAINTS

REVISE AS FOLLOWS. Otherwise use GEIA-STD-0009, Rev A verbatim.

4.1 Introduction (Informative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

4.2 Mission and Goals (Informative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

4.3 People and Organizations (Normative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

4.4 Supporting Information (Normative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

4.5 Activities, Methods, and Tools
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.



5. OBJECTIVE 2: DESIGN AND REDESIGN FOR RELIABILITY
REVISE AS FOLLOWS. Otherwise use GEIA-STD-0009, Rev A verbatim.

5.1 Introduction (Informative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

5.2 Mission and Goals (Informative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

5.3 People and Organizations (Normative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

5.4 Supporting Information (Normative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

5.5 Activities, Methods, and Tools
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.



6. OBJECTIVE 3: PRODUCE RELIABLE SYSTEMS/PRODUCTS
REVISE AS FOLLOWS. Otherwise use GEIA-STD-0009, Rev A verbatim.

6.1 Introduction (Informative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

6.2 Mission and Goals (Informative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

6.3 People and Organizations (Normative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

6.4 Supporting Information (Normative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

6.5 Activities, Methods, and Tools
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.



7. OBJECTIVE 4: MONITOR AND ASSESS USER RELIABILITY
REVISE AS FOLLOWS. Otherwise use GEIA-STD-0009, Rev A verbatim.

7.1 Introduction (Informative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

7.2 Mission and Goals (Informative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

7.3 People and Organizations (Normative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

7.4 Supporting Information (Normative)
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

7.5 Activities, Methods, and Tools
There are no changes to this section. Use GEIA-STD-0009, Rev A verbatim.

8. NOTES
Use GEIA-STD-0009, Rev A verbatim



9. DATA ITEM: Reliability Case (INFORMATIVE until specified by contract)

ADD THE FOLLOWING:
Use/Relationship

The Reliability Case Report is a justification of the approach and documents evidence which verifies that
the System/Product meets its reliability requirements. This includes evidence that the System/Product
reliability requirements are achievable and are properly understood by the developer. The Reliability Case
Report evolves from the direction of the customer and the supplier as the project matures.

The Reliability Case Report is based on a variety of types of evidence, but they must be within the bounds
of the stated assumptions and consistent with the System/Product Reliability Program Plan. The method
used in a particular instance may be chosen at the supplier's discretion, as appropriate to the nature of
each requirement addressed. Suitable approaches are described below and commonly used in combination
to provide a more robust Reliability Case Report.

e Quantitative Evidence. This approach is based on defined methods of analysis to generate
metrics that demonstrate the required (or desirable) reliability features in the target
System/Product. This type of evidence also includes the results of testing or demonstrations
conducted as part of a Reliability Program Plan.

e Qualitative Evidence. This approach focuses on processes used for development and support of
the System/Product. Qualitative evidence assures satisfaction of reliability requirements by
demonstrating quality, maturity, and integrity of the underlying engineering and management
processes.

e Historical or Comparative Evidence. This approach includes Systems/Products already in use
and supported for other customers. Comparative evidence could be relevant for a System/Product
that is a variant of an existing System/Product or is similar to an existing System/Product
produced by the same supplier. The information provided might include both quantitative and
qualitative aspects of the System/Product as well as associated support services.

The Reliability Case Report is an input for activities defined in GEIA-STD-0009 to achieve Objectives 1
through 4 and generated at corresponding acquisition or project milestones when those activities are
started.

Reference Documents:

[1] ANSI GEIA-STD-0009 Rev A, Reliability Program Standard for Systems Design, Development, and
Manufacturing, May 2020.

[2] SAE TAHBO0009 Rev B, SAE Systems Management Recommended Practice (PROPOSED DRAFT),
February 2017.

[3] DoD Guide for Achieving Reliability, Availability, and Maintainability, August 3, 2005.



Format:

The document shall be in contractor's format.

Content Requirements:

The numbers shown designate the paragraph number to be used in the document.

1. Scope. This section shall be divided into the following paragraphs.
1.1 Identification. This paragraph shall contain a full identification of the System/Product to which

this Report applies, including the following as applicable:

part number(s)/manufacturing drawing number(s)

serial number(s)

hardware and software revision level(s)/modification level(s)
physical characteristics

drawing number(s)

block diagram(s)

interface boundaries

e a0 o

This paragraph shall provide the period of reporting.

1.2 System Overview. This paragraph shall briefly state the purpose of the System/Product to which
this Report applies. It shall: a) describe the general nature of the System/Product; b) summarize the
history of system/product development, operation, and maintenance; c) identify the customer, user,
developer, and support organizations; and d) identify current and planned operating sites.

1.3 Document Overview. This paragraph shall summarize the purpose and contents of this
document. This paragraph shall describe any security or privacy considerations associated with its use.

1.4 Relationship to Other Documents and Plans. This paragraph shall describe the relationship, if
any, of the Reliability Case Report with other program plans and reports.

2. Referenced Documents. This paragraph shall list the number, title, revision, and date of all
documents referenced in this Report.

3. System/Product Reliability Requirements. This paragraph shall list all reliability requirements
for the System/Product. At a minimum, the following shall be provided for each reliability requirement:

a. Project unique identifier for the requirement

b. Requirement text

¢. Requirement verification method (Inspection, Analysis, Demonstration, and/or Test;
Other is also acceptable)

d. Brief summary of the approach for requirements verification.

e. Ifneeded or applicable, explanatory text to clarify the interpretation of the requirement

If any requirement has a verification method other than Inspection, Analysis, Demonstration, or Test, this
paragraph shall provide a brief description for this verification approach.



4, Applied Methods. This paragraph shall list all analysis, demonstration, test, and risk
management methods utilized, or to be utilized, for verifying that System/Product reliability requirements
are met or continue to be met. (See Annex A of Ref. [1]) At a minimum, the following shall be provided
for each method identified:

a. Brief description of the method

b. If applicable, reference(s) to any standards or publications followed when applying the method,
and a description to what extent that standard or publication was followed

c. List of System/Product reliability requirement(s) for which the method will be applied for
verification

d. If applicable, how the System/Product-Level User and Environmental Life Cycle Loads are
accounted for by the method

e. If applicable, how the Life-Cycle Loads on Assemblies, Subassemblies, and Components are
accounted for by the method

f. The expected output from the method and the list of configuration managed document(s) where
the output from the method will be, or is, documented

5. System/Product Reliability Model. This paragraph shall describe the System/Product Reliability
Model, provide an estimate of the System/Product reliability performance over the expected
System/Product-Level User and Environmental Life Cycle Loads, and how that performance was
estimated using the System/Product Reliability Model.

For Objective 1 only (see Section 4.5.1.2 of Reference [1] and Section 2.5 of Reference [2]): This
paragraph also shall describe:

a. which of the Applied Methods identified in Paragraph 4, and how outputs from those Applied
Methods, will be used to develop the System/Product Reliability Model and generate a reliability
performance estimate

b. all Assemblies, Subassemblies, and Components, either known or under consideration, to which
reliability requirements will be allocated

c. the functional interdependencies, redundancies, and degraded modes of operation for Assemblies,
Subassemblies, and/or Components, either known or under consideration

For Objectives 2-4 only (see Section 5.5.1.2 of Reference [1] and Section 2.7 of Reference [2]): This
paragraph also shall list all single point failures and critical components and explain how System/Product
reliability requirements are met even in the presence of these single point failure and critical components.
As needed to explain the reliability performance estimate, this paragraph also shall describe:

a. which of the Applied Methods identified in Paragraph 4, and how outputs from those Applied
Methods, were used to develop the System/Product Reliability Model and generate a
System/Product reliability performance estimate

b. the functional interdependencies, redundancies, and degraded modes of operation for Assemblies,
Subassemblies, and/or Components

c. if applicable, manufacturing processes used to produce and integrate Assemblies, Subassemblies,
and/or Components

d. ifapplicable, maintainability strategies for the System/Product when in operation

6. System/Product-Level User and Environmental Life Cycle Loads. This paragraph shall describe
the total life-cycle environment that the System/Product is expected to encounter in actual usage
throughout its life cycle. At a minimum, this description shall include:




a. which Applied Methods identified in Paragraph 4, and how outputs from those Applied Methods,
will be or were used to estimate the user and environmental loads

b. estimates of the user and environmental loads

c. ifavailable, measurements or substantiating data sources for the estimates of user and
environmental loads

d. if applicable, assets or information required by the developer to measure user and environmental
loads

7. Life-Cycle Loads on Assemblies, Subassemblies, and Components. This paragraph shall
describe the total life-cycle environment that the Assemblies, Subassemblies, and Components are
expected to encounter in actual usage throughout the System/Product life cycle. At a minimum, this
description shall include:

a. which Applied Methods identified in Paragraph 4, and how outputs from those Applied Methods,
will be or were used to estimate life-cycle loads on Assemblies, Subassemblies, and Components

b. ifavailable, estimates of life-cycle loads on Assemblies, Subassemblies, and Components

c. if available, measurements or substantiating data sources for the estimates of life-cycle loads on
Assemblies, Subassemblies, and Components

d. ifapplicable, assets or information required by the developer to measure life-cycle loads on
Assemblies, Subassemblies, and Components

8. Reliability Cases. This section shall be divided into paragraphs according to all System/Product
reliability requirements.

8.x Reliability Case for x. This section shall be divided into paragraphs.

8.x.1 Reliability Requirements. For System/Product reliability requirement x and all allocated
Assembly, Subassembly, and Component requirements, this paragraph shall list:

a. Project unique identifier for the requirement

b. Requirement text

¢. Requirement verification method (Inspection, Analysis, Demonstration, Test, or Other, if
applicable)

d. (For Assembly, Subassembly, and Component requirements only) Traceability from the
Assembly, Subassembly, or Component requirement to the System/Product reliability
requirement x.

8.x.2  Verification Approach. This paragraph shall describe in detail how System/Product reliability
requirement x and its allocated Assembly, Subassembly, and Component requirements will be, or are,
verified. At a minimum, the description shall include the following:

list of evidence needed for requirements verification

detailed explanation for why the evidence will show, or shows, that the requirement is verified
how the outputs of Applied Methods will be, or are, used for requirements verification

if applicable, how the outputs from the Conceptual System/Product Reliability Model will be, or
are, used for requirements verification

e. how System/Product-Level User and Environmental Life Cycle Loads and Life-Cycle Loads on
Assemblies, Subassemblies, and Components will be, or are, accounted for in requirements
verification

a0 o
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8.x.3  Verification Status. This shall paragraph shall describe the current status of the verification of
System/Product reliability requirement x and its allocated Assembly, Subassembly, and Component
requirements.

For each requirement that is considered not verified, at the minimum the description shall include the
following:

a. status of the evidence supporting requirements verification and, for evidence that is pending, a
statement of when the evidence will be available

b. if'the requirement is quantitative, the estimated performance of the System/Product, Assembly,
Subsystem, or Component

c. ifthe requirement is quantitative and the expected performance differs from the required
performance, the expected performance, and an explanation for why this level of performance is
acceptable when this Report was written, of the System/Product, Assembly, Subsystem, or
Component

For each requirement that is considered verified, at the minimum the description shall include the
following:

a. specific references to the evidence (e.g., test reports, analysis reports) supporting requirements
verification

b. if the requirement is quantitative, the estimated performance of the System/Product, Assembly,
Subsystem, or Component

8.x.4  (For Objectives 1-3 Only) Reliability Requirement Risk Assessment. This paragraph shall
describe risk areas associated with the System/Product satisfying System/Product Reliability requirement
x. If there are no identified risk areas, this paragraph shall explain why there none. For any identified risk
areas, at a minimum the description shall include the following:

a. A brief description of the risk area and its impact to the System/Product possibly not achieving
System/Product Reliability requirement x.

b. Assessments of the severity of the consequence and the likelihood of occurrence for the risk

c. A brief description of how the risk is being managed

8.x.5  (For Objective 4 Only) Monitoring and Assessing User Reliability. This paragraph shall describe
field reliability issues observed with the use and operation of the System/Product that is related to
System/Product Reliability requirement x. At a minimum, the description shall include the following:

a. which Applied Methods identified in Paragraph 4, and how outputs from those Applied Methods,
were used to monitor the System/Product reliability requirement x after the System/Product was
fielded

b. most recent outputs from those Applied Methods applicable to System/Product requirement x

c. summary of updates made to the Verification Status of System/Product as required in Paragraph
8.x.3 due to those most recent outputs

Appendix A.  System/Product Reliability Requirement Allocations. This paragraph shall

a. identify the Assemblies, Subassemblies, and Components of the System/Product for which a
specification will be or is provided.

b. show the static (such as "consists of") relationship(s) of the Assemblies, Subassemblies, and
Components.

11



c. state the purpose or function of each Assembly, Subassembly, and Component.

d. either, list all Assembly, Subassembly, and Component requirements allocated from the
System/Product reliability requirements or, if the required information is stored in a requirements
management database that is delivered in electronic form with the System/Product, provide
instructions on how to extract the list of all Assembly, Subassembly, and Component
requirements allocated from the System/Product reliability requirements from the requirements
management database. At a minimum, the following shall be provided for requirement:

1) project unique identifier for the Assembly, Subassembly, or Component requirement

2) Assembly, Subassembly, or Component requirement text

3) Assembly, Subassembly, or Component requirement verification method (Inspection,
Analysis, Demonstration, Test, or Other, if applicable)

4) ifneeded or applicable, explanatory text to clarify the interpretation of the Assembly,
Subassembly, or Component requirement

5) traceability from the Assembly, Subassembly, or Component requirement to the
System/Product reliability requirement(s)

End of DATA ITEM: Reliability Case
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ANNEX A - METHODS MATRIX (INFORMATIVE)

Use GEIA-STD-0009, Rev A verbatim.

ANNEX B - RELIABILITY BEST PRACTICES LIST (INFORMATIVE)

Use GEIA-STD-0009, Rev A verbatim.

ANNEX C - KEY DOCUMENTS MATRIX (INFORMATIVE)

Use GEIA-STD-0009, Rev A verbatim.

ANNEX D - KNOWN FAILURE DEFINITION AND SCORING CRITERIA (NORMATIVE)

Use GEIA-STD-0009, Rev A verbatim.

ANNEX E - ACRONYMS (INFORMATIVE)

Use GEIA-STD-0009, Rev A verbatim.

13



External Distribution

REPORT TITLE

Tailoring of GEIA-STD-0009, Rev A, "Reliability Program Standard for Systems Design, Development,
and Manufacturing," for Ground Systems

REPORT NO. PUBLICATION DATE SECURITY CLASSIFICATION
TR-RS-2021-00031 March 11, 2021 UNCLASSIFIED
Awwad, Naim (Nick) Pham, Tom Hinshaw, Michael

USAF SMC/ENE ATLAS  USAF SMC/ENE ATLAS Corps  USAF SMC/SLA
Corps thomas.pham.8@us.af.mil Michael hinshaw(@us.af.mil

Naim.awwad@us.af.mil

Machado, Randy

Martin, Steven USAF SMC/ENE ATLAS Corps  Meyers, Thomas
USAF SMC/ENE ATLAS randy.machado.1@us.af.mil USAF SMC/SES
Corps - Software Thomas.meyers@us.af.mil

Steven.martin.36@us.af.mil

Gonce, Judy
UAF SMC/ENX
Molder, King Judy.gonce@us.af.mil Dang, Lan
USAF SMC/ENE ATLAS USAF SMC/SES
Corps - Test Lan.dang@us.af.mil
king.molder@us.af.mil
Gimlin, Kenneth
USAF SMC ENTERPRISE Corps
Macchia, Franco Kenneth.Gimlin@us.af.mil Horejsi, James
USAF SMC/ENE ATLAS USAF SMC PORTFOLIO
Corps - Standards ARCHITECT
Franco.macchia.l@us.af.mil james.horejsi.1@us.af.mil
Hedenskoog, Michael USAF
SMC/ENM-TechReviews
Michael.hedenskoog.1@us.af.mil
Alford, Cory Baldonado, John
USAF SMC/ENE ATLAS USAF SMC
Corps DEVELOPMENT

cory.alford@us.af.mil john.baldanado@us.af.mil



Morris, John
USAF PRODUCTION CORPS
john.morris. 1 @us.af.mil

Kaiser, Jacqueline
USAF 50th Space Wing - SE
Jacqueline.kaiser@us.af.mil

Catherine Mott
USAF AFSPC Safety
catherine.mott. 1 @us.af.mil

Loughnane, Paul
HQ AFMC/ENS
Paul.loughnane.1@us.af.mil

Simpson, Richard D
HQ AFMC/ENS
Richard.simpson.9@us.af.mil

Brueggeman, Jessica
HQ AFMC/ENS
jessica.brueggeman(@us.af.mil

Kalt, Timothy
USAF Life Cycle Management
Center Timothy.kalt@us.af.mil

Mayer, Jeff

USAF LCMC Electronic Systems
Complex

Jeffrey. mayer@us.af.mil

Silvius, Mark D, Major, USAF,
PhD

National Reconnaissance Office
silviusm@nro.mil

Eggers, Jeff
National Reconnaissance Office
eggersjw@nro.mil

Seidl, Michael
MDA - Missile Defense Systems
Assurance michael.seidl@navy.mil

Jayaraman, Rama

MDA - Missile Defense Systems
Assurance
ramaprabhu.jayaraman@navy.mil

Wadzinski, Mike

MDA - Quality Safety and
Mission Assurance
mike.wadzinski@mda.mil

Colon, Alfredo

NASA HQ - Office of the
Chief Engineer
alfredo.colon@nasa.gov

Spencer, Albert (Benjie) Jr
NOAA - National Weather
Service
Benjie.spencer@noaa.gov

Trinh, Steve

DCMA Space & Missile Systems
Division

Steven.trinh@us.af.mil

Mattson, Philip

U.S. Department of Homeland
Security - Office of Standards
Philip.mattson@hq.dhs.gov

Wade, James (SQIC)
MIT Lincoln Laboratory
jwade@ll.mit.edu

Kusnierkiewicz, Dave Johns
Hopkins University Applied
Physics Laboratory
Dave.kusnierkiewicz@jhuapl.edu

Mosser-Kerner, Darlene Office of
the Deputy Assistant Secretary of
Defense for Developmental Test
and Evaluation
(ODASD(DT&E))
Darlene.s.mosserkerner.ctr@
mail.mil

Pinkley, David
Ball Aerospace
dpinkley@ball.com



Lillie, Wendy
Ball Aerospace
wlillie@ball.com

Schultz, James
The Boeing Company
James.w.schultz@boeing.com

Adkisson, Robert
The Boeing Company
Robert.w.adkisson@boeing.com

Floyd, Michael
General Dynamics
Mike.Floyd@gdc4s.com

Fenimore, Todd

Lockheed Martin Space Systems Co.

Todd.w.fenimore@lmco.com

Lockwood, Harry Lockheed Martin
Space Systems Co.
harry.lockwood@lmco.com

Hopkins, Paul

Lockheed Martin Space Systems Co.

Paul.c.hopkins@lmco.com

Gustufson, Scott

Lockheed Martin Space Systems Co.

scott.gustafson@lmco.com

Sanneman, Paul

Northup Grumman Innovation
Systems
Paul.Sanneman@ngc.com

Violet, Mike
Northup Grumman Innovation
Systems Michael.Violet@ngc.com

Swanson, David

Northup Grumman Innovation
Systems
david.swanson@ngc.com

Lawson, Aaron

Northup Grumman Innovation
Systems
aaron.lawson@ngc.com

Ponce, Luis

Northup Grumman Innovation
Systems

luis.ponce@ngc.com

Baldwin, Mark

Raytheon Company - Space and
Airborne Systems

Mark L baldwin@raytheon.com

Wade, James
Raytheon Company
James.w.wade@raytheon.com

Briseno, Naomi
Raytheon Company
Naomi.Briseno@raytheon.com

Brown, Wayne
United Launch Alliance
Wayne.brown@ulalaunch.com

Jensen, Mike
United Launch Alliance
Mike.jensen@ulalaunch.com

Nafus, Cindy
United Launch Alliance
cynthia.l.nafus@ulalaunch.com

Koenigsmann, Hans SpaceX
Hans.Koenigsmann@spacex.com

Mueller, Tom

Space Exploration Technologies
Corporation
tom.mueller@spacex.com



Guisinger, Dan
Aerojet Rocketdyne
danny.guisinger@rocket.com

Ess, Bob
Blue Origin
Bess@blueorigin.com

Wood, Bob
Blue Origin
Bwood@blueorigin.com

Crownover, Christopher
Blue Origin
Ccrownover@blueorigin.com

Linder, Katherine
Blue Origin
Klinder@blueorigin.com

Jacobs, Scott
Blue Origin
Sjacobs@blueorigin.com

Maginnis, Laura
Blue Origin
Lmaginnis@blueorigin.com

Loman, James
MAXAR
james.loman@sslmda.com

John Pierce

US Navy
NAVAIRWARCENACDIV
(USA)
john.l.pierce@navy.mil

M. Lane Gilchrist
SMC Atlas Corps Support
michael.gilchrist.5@us.af.mil

Croll, Paul R., Chair Institute
of Electrical and Electronics
Engineers (IEEE) Software
and Systems Engineering
Standards Committee
pcroll@computer.org

Serna, Frank, Chair National
Defense Industrial
Association (NDIA) Systems
Engineering Division
fserna@draper.com

Roedler, Garry, Chair
International Standards
Organization (ISO) -
ISO/IEC JTC1/SC7 U.S.
Technical Advisory Group
gjrjar@gmail.com

Rassa, Bob, Chair emeritus
National Defense Industrial
Association (NDIA) -Systems
Engineering Division
rcrassa@raytheon.com

Woehrle, Hillary, Director of
Standards

American Institute of
Aeronautics and Astronautics
(AIAA)

hillaryw(@aiaa.org

Tongson, Nick, Director of
Standards

American Institute of
Aeronautics and Astronautics
(AIAA)

nickt@aiaa.org

Day, Craig, Director of
Business Development
American Institute of
Aeronautics and Astronautics
(AIAA)

craigd@aiaa.org

Rentsch, Rusty, Vice
President ofTechnical
Operations National Security
Aerospace Industries
Association (AIA)
Rusty.rentsch@aia-
aerospace.org

Carnahan, Chris, Director of
Standardization

Aerospace Industries
Association (AIA)
Chris.carnahan@aia-
aerospace.org

Evers, John, Chair
SAE International G-47
Systems Engineering
Committee
drjohneusa@aim.com

Clark, John
International Council on
Systems Engineering
(INCOSE)
John.clark@ngc.com



Clark, John Mark McDonald

International Council on NASA JSC
Systems Engineering mark.a.mcdonald@nasa.gov
(INCOSE)

John.clark@incose.org

Saunders, Gregory
Defense Standardization
Program Office
gregory.saunders@dla.mil

Hurst, Kyle

Departmental Standardization
Officer, Air Force
james.k.hurst9.civ@mail.mil

Paquette, Chris Departmental
Standardization Officer, Navy
Christopher.paquette@navy.mil

Schubring, Wade Departmental
Standardization Officer, Army
Wade.j.schubring.civ@mail.mil

Levine, Leonard Departmental
Standardization Officer, Defense
Information Systems Agency
Leonard.f.levine.civ@mail.mil

Sedmak, Aileen
ASD(R&E)/SE/MA
aileen.g.sedmak.civ@mail.mil

APPROVED BY Electronic SMC approval, Cory Alford

3/11/2021

(AF OFFICE)




AEROSPACE REPORT NO.
TR-RS-2021-00031

Tailoring of GEIA-STD-0009, Rev A, "Reliability Program

Standard for Systems Design, Development, and Manufacturing,"
for Ground Systems

Approved Electronically by:

Norman Y. Lao, DIRECTOR - DEPARTMENT Christina L. Tan, PRINCIPAL DIRECTOR
MISSION ASSURANCE SUBDIVISION

SYSTEMS ENGINEERING DIVISION
SYSTEMS ENGINEERING DIVISION ENGINEERING & TECHNOLOGY GROUP
ENGINEERING & TECHNOLOGY GROUP

Cognizant Program Manager Approval:

John S. Fujita, PRINCIPAL DIRECTOR
SPACE SYSTEMS ARCHITECT DIVISION
SPACE SYSTEMS GROUP

Aerospace Corporate Officer Approval:

Malina M. Hills, SENIOR VP SPACE SYSTEMS GROUP
OFFICE OF EVP

Content Concurrence Provided Electronically by:

Brian E. Shaw, SENIOR PROJECT LEADER
SPACE PORTFOLIO ARCHITECTURES

SPACE SYSTEMS ARCHITECT DIVISION
SPACE SYSTEMS GROUP

© The Aerospace Corporation, 2020.

All trademarks, service marks, and trade names are the property of their respective owners.
SQ0450



AEROSPACE REPORT NO.
TR-RS-2021-00031

Tailoring of GEIA-STD-0009, Rev A, "Reliability Program
Standard for Systems Design, Development, and Manufacturing,"
for Ground Systems

Technical Peer Review Performed by:

Brian E. Shaw, SENIOR PROJECT LEADER Horace Lee, SENIOR MEMBER OF

SPACE PORTFOLIO ARCHITECTURES TECHNICAL STAFF
SPACE SYSTEMS ARCHITECT DIVISION SYSTEMS AND OPERATIONS
SPACE SYSTEMS GROUP ASSURANCE DEPT

MISSION ASSURANCE SUBDIVISION
ENGINEERING & TECHNOLOGY GROUP

© The Aerospace Corporation, 2020.
All trademarks, service marks, and trade names are the property of their respective owners.
SQ0450



	Leave blank
	1. SCOPE
	1.1 Approach
	1.2 Reliability Program Plan and Reliability Case
	1.3 Tailoring
	1.4 Organization

	2. INFORMATIVE REFERENCES
	3. DEFINITIONS
	4. OBJECTIVE 1: UNDERSTAND CUSTOMER/USER REQUIREMENTS AND CONSTRAINTS
	4.1 Introduction (Informative)
	4.2 Mission and Goals (Informative)
	4.3 People and Organizations (Normative)
	4.4 Supporting Information (Normative)
	4.5 Activities, Methods, and Tools

	5. OBJECTIVE 2: DESIGN AND REDESIGN FOR RELIABILITY
	5.1 Introduction (Informative)
	5.2 Mission and Goals (Informative)
	5.3 People and Organizations (Normative)
	5.4 Supporting Information (Normative)
	5.5 Activities, Methods, and Tools

	6. OBJECTIVE 3: PRODUCE RELIABLE SYSTEMS/PRODUCTS
	6.1 Introduction (Informative)
	6.2 Mission and Goals (Informative)
	6.3 People and Organizations (Normative)
	6.4 Supporting Information (Normative)
	6.5 Activities, Methods, and Tools

	7. OBJECTIVE 4: MONITOR AND ASSESS USER RELIABILITY
	7.1 Introduction (Informative)
	7.2 Mission and Goals (Informative)
	7.3 People and Organizations (Normative)
	7.4 Supporting Information (Normative)
	7.5 Activities, Methods, and Tools

	8. NOTES
	9. DATA ITEM: Reliability Case (INFORMATIVE until specified by contract)
	ANNEX A - METHODS MATRIX (INFORMATIVE)
	ANNEX B - RELIABILITY BEST PRACTICES LIST (INFORMATIVE)
	ANNEX C - KEY DOCUMENTS MATRIX (INFORMATIVE)
	ANNEX D - KNOWN FAILURE DEFINITION AND SCORING CRITERIA (NORMATIVE)
	ANNEX E - ACRONYMS (INFORMATIVE)



