International

Standard
ISO 16192
Space systems — Lessons learned — Third edition
Principles and guidelines 2024-01
Systémes spatiaux — Retour d’expérience — Principes et lignes
directrices
Reference number
ISO 16192:2024(en) © IS0 2024



https://standardsiso.com/api/?name=40cbf7b993f26d25dc573867fe7355d0

ISO 16192:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© ISO 2024 - All rights reserved

ii


https://www.iso.org
https://standardsiso.com/api/?name=40cbf7b993f26d25dc573867fe7355d0

ISO 16192:2024(en)

Contents Page
FOTE@WOTM..........o e iv
IIUETO@UICTION . ...t A%
1 SCOPI@ ...ttt 1
2 Normative references
3 Terms and definitions
4 The role of alessons learned ACTIVITY ... 2
4.1 ROLE e85 2
4.2 Infeormatiopavatlabiitr—m—————m————————mm e 2
5 Lessons learned Mana@ement ... seeees e e
5.1 The main applications of the lessons learned...
5.2 Information sources for the lessons learned.....
6 The lessons learned PrOCESS ... G B
6.1 L] 1<) ¥ OSSOSO s et SO
6.2 Process steps
6.3 Description of lessons learned process steps
6.3.1 Data and information COIECTION ... g hennessisesssssssssessssssssssssssnes
6.3.2 Selection of the lessons learned cases.......c.ccn.
6.3.3 Validation and acceptance of the selected lessofis learned
6.3.4 Classification of the selected lessons learned...5. ...,
6.3.5 Recording of the selected CaASES ... fad s
6.3.6 Recommendation of applicable lessons learned to a new project. ...l 6
6.3.7 Measurement or assessment of the results of the lessons learned process....|......cc...... 6
7 Content of the lessons learned record
7.1 General......ccoonn.
7.2 Detailed content...
7.2.1  General ... N,
7.2.2  Background of the rootevent
7.2.3  The 1eSSONS L@ATMEA . 5. oo
7.2.4 Resulting recommiendations and aCtions ... | 7
8 Lessons learned implemeRtation...................isssssssssssssssssssssssssssssssssssssssssessssesssn oo 7
8.1 General
82| AP PIICALION oo et 7
8.3 LR 0100 031 01 1 1 5/ N 7
9 Effectiveness of the lessons learned ProCess...........eessessese s 7
Annex A (informative) Generic lessons learned forms...

Annex B (informative) Shortlessons learned form

BIDIEOGI AN e

© IS0 2024 - All rights reserved

iii



https://standardsiso.com/api/?name=40cbf7b993f26d25dc573867fe7355d0

ISO 16192:2024(en)

Foreword

[SO (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 non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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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 the process of lessons learned, future space projects or programmes are intended to draw benefit from
past experiences, by capturing and communicating knowledge from the past through recording, classifying
and making the information available.

An efficient processing of lessons learned is considered essential for:

— ongoinlg efficiency and quality improvement inside any organization;

— succespful project management.
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1 Scope

This document specifies lessons learned principles and guidelines that are applicable in all space project
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s and definitions

No terms and definitions are listed in this document. For the purposes of this document, the terms and

definitions

given in ISO 10795 apply.
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

[EC Electropedia: available at https://www.electropedia.org/

[SO Online browsing platform: available at https://www.iso.org/obp

4 Therole of a lessons learned activity

4.1 Role

The role of a lessons learned activity is to ensure that projects benefit from the experiences - good and bad
- of previous projects. The main activities involved in the process are:

a) toiden
b) toana
)
d) to mak

to doc

The output

root ey

lesson

recom
The steps i

To support
and depen
to safegua
the proper

4.2 Info

Informatio|
shared dat
and suppli
ongoing orj

The databg

Informatio

volved in the lessons learned process are described in detail in Clause 6.

tify and collect relevant information;

yse information, classify lessons learned and issue recommendations;
iment the process;

e information available.

s of the activity are:

rent background;

5 learned;

mendations.

risk management activities as described inISO 17666, safety activities as required in IS
lability assurance activities as required4n ISO 23460, lessons learned activity shall bg

information for the benefit of futur€ space projects.

rmation availability

n shall be made available,-as necessary, by referring to a collection of data and by ¢
hbase. External provision of data should be in accordance with agreements between th
er. This database shoiild include any information considered by the participants to bg
future project activities.

se should hésearchable by domain, type of project, period and type of anomaly.

n may.also be made available by means of more “active” ways of knowledge transfe

debriefing

presentati(i)n of lessons learned to relevant project teams (e.g. within the company).

or presentation of lessons learned to interested personnel (e.g. within the compd

0 14620-1,
organized

d all safety and dependability knowledge through recording, classifying and makinjg available

bnsulting a
e customer
e useful for

, such as a
ny) or the

5 Lessonslearned management

5.1 The

main applications of the lessons learned

Lessons learned should be systematically applied in the following situations:

a) before the start of a space project;
EXAMPLE 1 Information about costs and duration, technical performance and quality of previous projects are
made available to a new project.

b) transition from one phase to another phase;
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EXAMPLE 2 The lesson learned during phase B (definition phase) or phase 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 3  The lessons 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.

EXAMPLE4 The lessons learned from analysis of defects or failures during integration and test results in
improvement of the specifications of a contract.

5.2 Information sources for the lessons learned

The search for useful information is an essential step to developing lessons learned.
Sources of juseful information should include the following:

— opiniops of specialists and experts;

— documented conclusions of specialists and experts;

— technital reports, actions and recommendations resulting from reviews;

— non-cdnformity reports;

— failurelanalysis reports;

— assessments of success in meeting project objectives (at the ‘end of a project);
— documented results of operation of models of space engineering, or results of space mission, jor both;
— feedback from customers;
— alerts;
— accidents, mishaps, incidents and close/calls;

— risk aslsessments.

6 The lessons learned process

6.1 General
The lessonp learned-process is depicted in Figure 1. It comprises three phases with related outpufs:

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

— theréport of the fact;

— the analyses which comprise the identification of the causes (possible, probable and proven) and the
consequences (immediate, future and potential);

— the resulting actions;
b) lessons learned, which are lessons drawn from the experience;

¢) recommendations, which are applicable to new projects (impact on documentation, impact on product).

© 1SO 2024 - All rights reserved
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e noted that, whilst the process in Figure 2 is shown as a simple sequence, only s
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gger the steps that follow, Step 6 is event triggered; and step 7 is scheduled or periodig.

definition,
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A
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Data and information collection|

v
Step 2
Selection of the lessons
learned cases

v

Step 3
Validation and acceptance
of the selected lessons learned

y

6.3 Desq

6.3.1 Dajta and information eellection

The lesson
negative e
proprietar
learned pr

6.3.2 Se

v
Step 4
Classification of the selected
lessons learned

v
Step 5
Record of the selected cases
v

Step 6
Recommendations of applicable
lessons learned to a new project

Step 7
Measurement or assessment.of the
results of the lessons learned process

Figure 2 — Steps-of lessons learned process

cription of lessons learned process steps

5 learned are established by identifying pertinent information acquired directly from p)
cperiences relatiye to the organization and management of the content of each projec
i informatjonshould be collected but should not be transmitted to external entities i
hCess.

ection of the lessons learned cases

Not all th

ositive and
. Company
n a lessons

c—techmical eXPeriences, OCCUITENCES, Or EVENtS dUring a Project ave tie Sare

nterest or

importance. The data shall be analysed; the most significant occurrences, experiences or events should be
selected and translated into proposed lessons learned.

6.3.3 Validation and acceptance of the selected lessons learned

The lessons learned cases or events to be recorded in the database shall 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.
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6.3.4 Classification of the selected lessons learned

After acceptance, selected lessons learned should be classified by type using key words or phases, e.g.

manageme

6.3.5 Re

nt, safety, quality, engineering and programme phase.

cording of the selected cases

Before recording the lessons learned outputs, the proposals should be checked. After validation, they should
be recorded by the organization in a database, which should be updated as necessary.

The recorded output should include, as a minimum:

facts;

cause;
consed

recom

6.3.6 Re|

The reconi
included in

6.3.7 Mgd

Lessons led

7 Contd

7.1 Gen

The lesson

uence,;

mendations for future action.

commendation of applicable lessons learned to a new project

mendations related to a lesson learned (e.g. causes of anomalies, rules of design)
reference documents.

asurement or assessment of the results of the lessonsdlearned process

irned results should be assessed in terms of costs, schedules and technical performan

nt of the lessons learned record

bral

5 learned record should contain atleast four parts:
description of the experiencé.or event;

more lessons that may be,taken from the experience or event;

'h lesson, one or more associated recommendations, in order to prevent a recurrg
hited negative expeérience or to promote or enhance the recurrence of the associat
brce;

ch recommendation accepted under 6.3.3, actions to be performed to impl
mendation.

liled content

should be

[e.

nce of the
bd positive

ement the

a) abrief]
b) oneor
c¢) for ea
associ
experi
d) for eg
recom
7.2 Detd
721 Ge

neral

The content in 7.2.2 to 7.2.4 should be included in the lessons learned record.

7.2.2 Ba

ckground of the root event

This part of the record should include:

— ahead

ing intended for reference (fact);

— asynthesis of any investigations carried out;
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— an analysis of the causes (possible, probable and proven) and the consequences (immediate, future and

potent

ial);

— the resulting actions directly taken.

7.2.3 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

7.24 Re

This part g
or to prom
reaching rq
future conf

q

NOTE

8 Lessd

8.1 Gen

The lesson
initiated b}

The generi
which in ty

The short

leading from

8.2 App

Lessons led

a) proces
b) proces
c) design
The suppli

Several lessons learned can be drawn from a root event.

sulting recommendations and actions

pte or enhance the positive experiences of the root event. It may include more genéral
pcommendations to encompass a broader range of situations (e.g. changes to rules, st
racts).

everal recommendations can be drawn from a lesson learned.

ns learned implementation

bral

5 learned process can be implemented by using the férmats provided in Annexes A and
r any project member who identifies a lesson learned.

C form (see Annex A) is suitable for documenting multiple lessons learned from a single
rn lead to one or more recommendations.

form (see Annex B) is best suited for documenting a single lesson learned and recom
aroot event.

lication

irned shall be applied during the following programme or project activities:
sing of the successes,incidents and nonconformities;

sing of modifications;

or other reviews.

er should€stablish a schedule for lessons learned activities in the early project-planniy

8.3 Respomnsibility

f the record documents actions recommended to mitigate or eliminate the negative'e

Xperiences
or further-
andards or

B. It can be

root event,

mendation

1g stages.

Responsibi

lity for the lessons learned process of a project shall be clearly assigned.

9 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), 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 lea

rned database.
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The assessment of the effectiveness of the lessons learned process in a given project should be part of the
project evaluation after completion.
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Annex A
(informative)

Generic lessons learned forms

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

1. NAMEOF ORGANIZATION: 2. ROOT EVENT N°:
Contact information: Approval date:
Approval:

3. SUHJECT/TITLE/TOPIC(S):

4. DEJCRIPTION OF THE ROOT EVENT:

5. ANALYSIS OF THE CAUSES:
a. Pospible causes:
b. Propable causes:

c. Proyen causes:

6. ANALYSIS OF THE CONSEQUENCES:
d. Immediate consequences:
e. Futfire consequences:

f. Potential consequences:

7. REJULTING ACTIONS:

Figure A.1 — Root event background form

Instructions for.completing the root event background form:

Block 1: Enter the name and contact information of the submitting organization, company orfagency.
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.

© 1SO 2024 - All rights reserved
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1. NAME OF ORGANIZATION:

Contact information:

ROOT EVENT N°:
Approval date:

Approval:

2. LESSONS LEARNED N°:

3. SUBJECT/TITLE/TOPIC(S):

4. DEPCRIPTION OF THE LESSONS LEARNED:

Figure A.2 — Lessons learned form

Instructions for completing the lessons learned form:

Block 1:
Block 2:
Block 3:
Block 4:

Enter the name and contact information of the subniitting organization, company or

Enter the lessons learned N°, the root event N°.the date of approval and approval naj

Enter the name of the subject, title or topic-of the lessons learned.

Enter a description of the lessons learned (technical, management, documentation, ef

drawn from analysis of the root event.

agency.

mne.

c.) thatare

Corf

1. NAME OF ORGANIZATION:

tact information:

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

3. SUBJECT/TITLE/TOPIC(S):

4. RECOMMENDATIONS:

a) Impa

5. ACTIONS:

ct on documentation:

b) Impact on product/equipment:

Figure A.3 — Recommendations form
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