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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

In order to improve the quality of products and to work efficiently, it is important to consider past experiences
and how the knowledge of those experiences is transmitted. The aim is to decrease errors (in terms of both
quantity and gravity), improve working methods and decrease risks of nonconformity to specified objectives
(management, technical, quality, costs and schedules).

In thg process of lessons learned, future space projects or programmes are intended to draw benjafit from past
expefience, by capturing and communicating knowledge from the past through recording, “classifying and
makipg the information available.

An efficient processing of lessons learned is considered essential for

— ¢ngoing efficiency and quality improvement inside any organization, and

— guccessful project management.

© 1SO 2010 — All rights reserved Vv
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INTERNATIONAL STANDARD ISO 161

92:2010(E)

Space systems — Experience gained in space projects
(Lessons learned) — Principles and guidelines

1 cope

This International Standard outlines lessons learned principles and guidelines that are applicable in all space

projert activities (management, technical, quality, cost and schedule).

The application of this International Standard is intended to be included in the supplier quality
system, but can be tailored in individual contracts as agreed by the customer and supplier, depen

— the content of each project (size, technological level and novelty, ‘particular organization,
tc.), and

— e interest and usefulness of the related information.

The Ipssons learned information can result from any situations*which might be encountered in sin
for fugure projects, i.e.

— uUindesirable experiences that need to be avoided;

— gtrategies, rules, principles of design, validation, tests and operations that proved to be
mecessary.

This [International Standard neither endorses nor recommends the transmission of compan
information to external entities as patrt of a lessons learned process.

Implgmenting a formal lessons learned process as outlined in this International Standard makes
captyre and benefit from this~information.

The lessons learned activity is an important contribution to the processing of the preventive a
actions specified in.JSQ 9001 and ISO 17666.

management
ding on

participants,

hilar contexts

uccessful or

y proprietary

it possible to

nd corrective

This |nternational'Standard also provides lessons learned processes and suggested lessons learfed forms.

2 The role of a lessons learned activity

21 General

The main activities of a lessons learned process are as follows:
a) toidentify and collect,

b) to analyse, classify and issue recommendations,

c) torecord, and

d) to make information available.

© 1SO 2010 — All rights reserved
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The outputs of the activity are as follows:

lessons

2.2

root event background,

learned, and

recommendations.

Identification and collection

The lessons learned are established by identifying the knowledge acquired from experiences relative to the

organization

2.3 Analysis, classification and issuing of recommendations

Rough data,
lessons learn

Lessons lear
phase.

The recomm
included in a

2.4 Recording

The lessons

at least the following:

facts,
cause,
conseqy

recomm

2.5 Inforn
Information 9
shared datal
and supplier
ongoing or fu

and the management of a project.

information, or experiences that have been identified and collected should“be analyse
ed cases or events.

ned should be classified by type, e.g. management, safety, quality, engineering and progrs

endations related to a lesson learned (e.g. causes of anomalies, rules of design) shou
bpropriate standards or reference documents.

learned outputs should be recorded by the organization in a database. This information inc

ence, and

endations for future action:

nation availability

hould be made available, as necessary, by referring to a collection of data and by consu

This database should include any information considered by the participants to be use
ture’ project activities.

The databas

Ia 1ol Lo loalal oyl H 4 £ H 4 HgA | ol 4 £ 1
C SIUUIU VT STdalllladuic Uy UuTTIallt, 1ypc UT PTrUjcUl, Peliuvu ariu typc Ul altullialy .

3 Lessons learned management

3.1
Lessons lear
a)

EXAMPLE

The main applications of the lessons learned

ned should be systematically applied in the following situations:

before the start of a space project;

Ifing a
ase. External provision of data should be in accordance with agreements between the cusrlf‘)mer

d for

mme

d be

udes

| for

Information about costs and duration, technical performance and quality of previous projects are made
available to a new project.
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b) transition from one phase to another phase;

EXAMPLE The lesson learned during phase B (definition phase) or C (development phase) is that a qualification of
an advanced technology is followed by specific inspection during manufacturing.

c) when the results from one project could benefit another coexisting project;

EXAMPLE The lesson learned from analysis of a component in a given project is directly beneficial to another
project.

d) when the knowledge of one field can benefit another.

EXAMPLE The lessons learned from analysis of defects or failures during integration and- tests result in
improvement of the specifications of a contract.

3.2 | Information sources for the lessons learned

The gearch for useful information is an essential step to developing lessons learned.
Suggested sources of useful information include the following:

— ¢@pinions of specialists and experts;

— dlocumented conclusions of specialists and experts;

— fechnical reports, actions and recommendations resulting.from reviews;

— nmonconformances reports;

— failure analysis reports;

— gssessments of success in meeting projectobjectives (at the end of a project);
— documented results of operation ofimodels of space engineering, or results of space mission| or both;
— feedback from customers;

— Qlerts;

— accidents, mishaps,-incidents and close calls;

— 1lisk assessments.

4 Thelessons learned process

4.1 General
Annex A provides a summary of the process in three phases with related outputs.

The process is detailed in 4.3.1 to 4.3.7 in seven steps.

4.2 Process steps

The lessons learned process is optimized by implementing a common methodology of definition, classification,
description and registration.

The lessons learned process can be broken down into seven fundamental steps (see Figure 1).

© 1SO 2010 — All rights reserved 3
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Step 1
Data and information
collection

Step 2
Selection of the

lessons learned cases
I

v
Step 3
Validation and acceptance of
the selected lessons learned

Step 4
Classification of the selected
lessons learned

Step 5
Recording of the selected cases

Step 6
Recommendation of applicable
lessons learned to a new project

A
Stepy/
Measurement or assessment of the results of

the lessons’learned process

Figure 1 — Steps of lessons learned process

4.3 Descijiption of lessons learned process steps

4.3.1 Dataljand information collection

Pertinent information is acquired directly from positive and negative experiences relative to the organization
and management of a project. Company proprietary information should be collected but should not be
transmitted to external entities in a lessons learned process.

4.3.2 Selection of the lessons learned cases

Not all the technical experiences, occurrences, or events during a project have the same interest or
importance. It is necessary to select the most significant occurrences, experiences or events, and to translate
them into proposed lessons learned.

4 © 1SO 2010 — All rights reserved
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4.3.3 Validation and acceptance of the selected lessons learned

The lessons learned cases or events to be recorded in the database should be reviewed, validated and
accepted (approved) by a defined method, i.e. by a “lessons learned committee” or any similar organization.
An assessment should be made as to the acceptability of the proposed case or event, prior to ruling on the
lessons to be drawn and describing the actions needed to decrease the risk of occurrence of the problems.

The responsibility for, and frequency of, examining potential lessons learned should be defined.

4.3.4 Classification of the selected lessons learned

After Annnantana~n the Alacoifinatines ~Af onl~a~t~A ~Ancne oA ha A~ nIAEAA (a0
(.AUU\;'J\.UI LA moatrul A AEEE A AV A WAV i et lwpe Bupe ) ) AW AV | AV By v ) v UVIIIPI\/LUU AAAl
phasegs.

te—key words or

4.3.5 Recording of the selected cases

Before recording, the proposal should be checked. After validation, the database should be updated.

4.3.6] Recommendation of applicable lessons learned to a new project

The $elected applicable lessons learned should be collected in reference;documents, or included in standard
documents.

4.3.7] Measurement or assessment of the results of the lessons learned process

Lessopns learned results should be assessed in terms of costs, schedules and technical performance.

5 Content of the lessons learned record

5.1 | General

The lessons learned record should contain‘at least four parts:

a) a brief description of the expetience or event;

b) one or more lessons that may be taken from the experience or event;
c) for each lesson, phe~or more associated recommendations, in order to prevent a recurrence of the

ssociated negative experience or to promote or enhance the recurrence of the associgted positive
xperience;

d) r each\ recommendation accepted under 4.3.3, actions to be performed to implement the
comgmendation.

5.2 |Detailed content

5.21 General

The detailed content in 5.2.2 to 5.2.4 is recommended for the lessons learned record.
5.2.2 Background of the root event

This part of the record should include the following:

— a heading intended for reference (fact);

— a synthesis of any investigations carried out;

© 1SO 2010 — All rights reserved 5
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— an analysis of the causes (possible, probable and proven) and the consequences (immediate, future and
potential);

— the resulting actions directly taken.

5.2.3 The lessons learned

This part of the record documents the immediate knowledge drawn directly from the experiences associated
with the causes or consequences of the root event.

NOTE Several lessons learned can be drawn from a root event.

5.24 Resnil:ing recommendations and actions

This part of the record documents actions recommended to mitigate or eliminate the negative experienges or
to promote @r enhance the positive experiences of the root event. It may include more general or further-
reaching recommendations to encompass a broader range of situations (e.g. changes to rules, standands or
future contrafts).

NOTE Sg¢veral recommendations can be drawn from a lesson learned.

6 Lessons learned implementation

6.1 General
The lessons Jearned process can be implemented by using the formyats provided in Annex B and Annex (.

The generic form (see Annex B) is suitable for documenting multiple lessons learned from a single root gvent,
which in turn|lead to one or more recommendations.

The short fom (see Annex C) is best suited for documenting a single lesson learned and recommendation
leading from|a root event.

6.2 Appli¢ation

Lessons learned should be applied during'the following programme or project activities:
a) processing of the successes, incidents and nonconformities;

b) processing of modifications;

c) design dr other reviews:

The supplier[should_establish a schedule for lessons learned activities in the early project-planning stages.

6.3 ResansibiIity

Responsibility for the lessons learned process of a project should be clearly assigned.

7 Effectiveness of the lessons learned process

Participant surveys and project audits, as well as measured indicators (e.g. the number of queries of the
database, the number of lessons learned cases originating in a project, and the number of applications of
recommendations issued from the lessons learned process), will help evaluate the effectiveness of a lessons
learned process. The need for specific measured indicators should be considered in the initial design of a
lessons learned database.

The assessment of the effectiveness of the lessons learned process in a given project should be part of the
project evaluation after completion.

6 © 1SO 2010 — All rights reserved
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Annex A
(informative)

Lessons learned process

The practical lessons learned process is performed in three steps (see Figure A.1):

a) the background of the experience, in which the following are described in detail:

1ISO 16192:2010(E)

+ the report of the fact;

+ the analyses which comprise the identification of the causes (possible, prob
consequences (immediate, future and potential); N

NO

+ the resulting actions; O

b) lessons learned, which are lessons drawn from the experience; C‘)\\

>

Background of root event ‘\

Less

Ie@ned

éQv Global background

?\
0,)

Recommendations
If agreement of
LL Committee

Q
Q’\

y nd prgven) and the

c) fecommendations which are applicable to new projects (impa&n documentation, impact gn product).

Figure A-t—tessonstearnedprocess
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Annex B
(informative)

Generic lessons learned forms

The generic forms illustrated in Figures B.1, B.2 and B.3 are suitable for documenting multiple lessons learned
from a single root event, which in turn lead to one or more recommendations.

1. NAME OF ORGANIZATION: 2. ROOT EVENT N°:
Contact j[nformation: Approval date:
Approval:

3. SUBJEC|I/TITLE/TOPIC(S):

4. DESCRIRTION OF THE ROOT EVENT:

5. ANALYjS OF THE CAUSES:
a) Possible/causes:
b) Probablg causes:

c) Proven dauses:

6. ANALYS|S OF THE CONSEQUENCES:
a) Immediate consequences:
b) Future cpnsequences:

c) Potential consequences:

7. RESULT|NG ACTIONS:

Instructions fof completing root event background form:

Block 1:

Block 2: Enter the root event N°, the date of approval and approval name.

Block 3: Enter the name of the subject, title or topic of the lessons learned.

Block 4: Enter a complete description of the root event.

Block 5: Enter the results of analysis of causes (possible, probable and proven) of the root event.

Block 6: Enter the results of analysis of consequences (immediate, future and potential) of the root event.
Block 7: Enter the resulting actions.

Figure B.1 — Root event background form

8 © 1SO 2010 — All rights reserved
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1. NAME OF ORGANIZATION:

Contact information:

LESSONS LEARNED N°:
ROOT EVENT N°:
Approval date:

Approval:

3. SUBJECT/TITLE/TOPIC(S):

4. DESCRIPTION OF THE LESSONS LEARNED:

Instrugtions for completing lessons learned form:

Block
Block

[N

Block
from analysis of the root event.

Enter the name and contact information of the submitting organization, company or agency.
Enter the lessons learned N°, the root event N°, the date of approval and approval name.

2
Block|3: Enter the name of the subject, title or topic of the lessons\earned.
4

Figure B.2 — Lessons learned form

Enter a description of the lessons learned (technical, management, documentation, etc.) that gre drawn

© 1SO 2010 — All rights reserved
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1. NAME O

Contact

F ORGANIZATION: 2. RECOMMENDATION N°:
information: LESSONS LEARNED N°:
ROOT EVENT N°:
Approval date:

Approval:

3. SUBJECT/TITLE/TOPIC(S):

|
4. RECOMMENDATIONS:

5. ACTIONI:
a) Impact on documentation:

b) Impact on product/equipment:

Instructions fo
Block 1:
Block 2:
Block 3:
Block 4:

Block 5:

F completing recommendations form:

FE-nter the name and contact information of the submitting orgahization, company or agency.
Enter the lessons learned N°, the root event N°, the date,o6f ‘approval and approval name.
Fnter the name of the subjectttitle or topic of the lessons learned.

F-nter the recommendation drawn from a lesson learned that will prevent a recurrence of an associated
hegative experience or promote or enhance the recurrence of an associated positive experience.

Enter the actions required to implement the recommendation.

Figure B.3 — Recommendations form

10
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