PD ISO/TR 16732-3:2013

~_

BSI Standards Publication \\

Fire safety engineering —
Fire risk assessment

Part 3: Example of an iriciustrial property

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

raising standards worldwide" | D Dy .


https://www.stdhive.com/standards/bs-pd-isotr-16732-32013-pdf/

PD ISO/TR 16732-3:2013 PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of
ISO/TR 16732-3:2013.

The UK participation in its preparation was entrusted to Technical
Committee FSH/24, Fire safety engineering.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2013.
Published by BSI Standards Limited 2013

ISBN 978 0 580 80188 4
ICS 13.220.01

Compliance with a British Standard cannot cotr:far ‘mmunity from
legal obligations.

This Published Document was published nac+'the authority of the
Standards Policy and Strategy Commit.re 01 31 May 2013.

Amendments issued since puk’icaion

Date Text affectz.a



https://www.stdhive.com/standards/bs-pd-isotr-16732-32013-pdf/

PD ISO/TR 16732-3:2013

TECHNICAL ISO/TR
REPORT 16732-3

First edition
2013-02-15

Fire safety engineering — Ll'ire risk
assessment —

Part 3:
Example of an indusiriai property

Ingénierie de la sécurité in-en(lie — Evaluation du risque d’'incendie —

Partie 3: Exemple d’un cepicve industriel

-_ Reference number
= N— ISO/TR 16732-3:2013(E)

©1S0 2013


https://www.stdhive.com/standards/bs-pd-isotr-16732-32013-pdf/

PD ISO/TR 16732-3:2013
ISO/TR 16732-3:2013(E)

COFYRIGHT PROTECTED DOCUMENT

© 1SO 201.

All richts eserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or-hy (ny means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
vri“cen permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of

t. ~ requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isotr-16732-32013-pdf/

PD ISO/TR 16732-3:2013
ISO/TR 16732-3:2013(E)

Contents Page
FOT@WOTNM ... oottt iv
0900 (0 Y0 L0 Ut o0 o V0000 v
1 SCOPI ..otk 1
2 INOTTNATIVE FEECT@IICES ........ooooooooeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oot 1
3 B2 IR N 0 (o 0 <Y 0000 4 000000 ¥
4 Applicability of fire risK asS@SSIMENT ... e s 2
5 Overview of fire risSK ManaemMIeNt ... e
5.1 GRIVET AL oo e e
5.2 Overall description of the industrial facility :
5.3 Phenomenology of @ BLEVE ... s e
5.4 RISK FEAUCEION IMBASUTES ...t e
5.5 Presentation Of deSIgN OPLTIONS ... e
6 Steps in fire risk estimation................occ i oy e
6.1 Overview of fire risk estimation .
6.2 Use of scenarios in fire riSK aSS@SSIMENT............cooccoovveeeeoe e e e 8
6.3 Estimation of frequency and probabilify . ... i e 11
6.4 Estimation of consequence
6.5 Calculation of scenario fire risk and combined f1.= i
7 Uncertainty, sensitivity, precision, and bias.... ... ..., 18
8 J DTSR @ K3 SN2 1 LN T X0 (o) o OO e oot 19
8.1 Individual aNd SOCIETAL TISK ....ooooo oo e 19
8.2 RiSK @CCEPLANCE CIITOITA ..ot et et 19
8.3 Safety factors and SAfety MaATGINS ... 20
BIDIIOGIAPIIY ... e e 21

© 1S0 2013 - All rights reserved iii


https://www.stdhive.com/standards/bs-pd-isotr-16732-32013-pdf/

PD ISO/TR 16732-3:2013
ISO/TR 16732-3:2013(E)

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 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft Internctioi.al
Standards adopted by the technical committees are circulated to the member bodies for voiing.
Publication as an International Standard requires approval by at least 75 % of the mmvu-=r Lodies
casting a vote.

In exceptional circumstances, when a technical committee has collected data of a diftorent kind from
that which is normally published as an International Standard (“state of the art”; for ¢: ample), it may
decide by a simple majority vote of its participating members to publish a Techni-al 1 2po’ t. A Technical
Report is entirely informative in nature and does not have to be reviewedurzi' the data it provides are
considered to be no longer valid or useful.

Attention is drawn to the possibility that some of the elements of tlis ¢ ocument may be the subject of
patent rights. ISO shall not be held responsible for identifying any er.al. such patent rights.

ISO/TR 16732-3 was prepared by Technical Committee ISO/TC 22, "i-e safety, Subcommittee SC 4, Fire
safety engineering.

ISO 16732 consists of the following parts, under the general tit.» Fi e safety engineering — Firerisk assessment:
— Part 1: General
— Part 2: Example of an office building [Technical R2eport]

— Part 3: Example of an industrial property " ecnical Report]

iv © ISO 2013 - All rights reserved
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Introduction

This part of ISO/TR 16732 presents an example of the application of ISO 16732-1, prepared in the
format of ISO 16732-1. It includes only those sections of ISO 16732-1 that describe steps in the fire risk
assessment procedure. It preserves the numbering of sections in ISO 16732-1 and so omits numbered
sections for which there is no text or information for this example.

This example is intended to illustrate the implementation of the steps of fire risk assessment, as defined
in ISO 16732-1. Only steps that are considered as relevant in this example are well detailed in this ann >y

Risk assessment is preceded by two steps - establishment of the context, including the fire za.=ty
objectives to be met, the subjects of the fire risk assessment to be performed and relaed facts or
assumptions; and identification of the various hazards to be assessed. (A “hazard” is somnetoing with
the potential to cause harm.)

Assumptions made in the present document have been chosen to illustrate, in a sim; le n.~.iner, how the
fire risk assessment methodology proposed in ISO 16732-1 can be applied to an indust.‘al facility. These
assumptions must be regarded as examples only, and not be applied to other cases without verifying
they are representative of the considered cases.
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Fire safety engineering — Fire risk assessment —

Part 3:
Example of an industrial property

1 Scope

This part of ISO/TR 16732 deals with a fictitious propane storage facility dedicated to he . =ception
of propane transported by tank wagons, the storage of propane in a pressurized vesse' an.d the bulk
shipment of propane by tank trucks. The fire risk assessment developed in this pa't.0i'SO-TR 16732 is
not intended to be exhaustive, but is given as an example to illustrate the applicatio. of 150 16732-1 to
an industrial facility.

The scope of this part of [ISO/TR 16732 is further limited to design-phase strateg es, including changes
to the layout of the facility and selection of relevant fire safety stratucies (implementation of risk
reduction measures). Not included are strategies that operate durirg “he Uperation phase, including
process modifications.

This part of ISO/TR 16732 illustrates the value of fire risk as;e: sment because multiple scenarios are
analysed, and several design options are available, which »zay perform well or not depending on the
considered scenario. Risk estimation is needed to deteimir = th: result of these different combinations,
and overall measures of performance that can be con.parod between design options. If there were only
one scenario of interest, or if the options all tended t~ pe -form the same way on all the scenarios, then a
simpler type of engineering analysis would suffice.

2 Normative references

The following documents, in whole ¢i ;1 port, are normatively referenced in this document and are
indispensable for its application. Fo.:'da’ed references, only the edition cited applies. For undated
references, the latest edition of tke 1>ferenced document (including any amendments) applies.

ISO 16732-1:2012, Fire safet cagu._ering — Fire risk assessment — Part 1: General

3 Terms and definivions

For the purposes of thi. uocument, the terms and definitions given in ISO 16732-1 and the following apply.

31

BLEVE

Boiling Liquid Expanding Vapour Explosion

plencmenon which occurs when a vessel containing a pressurized liquid substantially above its
>tn.asphuric) boiling point is ruptured, releasing the contents explosively

Mote | to entry: Taken from Reference [1].
Note 2 to entry: A more detailed description of phenomena involved during a BLEVE is given in 5.3.

3.2

flashing vaporization

rapid transformation into vapor that is released when a saturated liquid stream undergoes a
reduction in pressure
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