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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, local, state, and federal laws and regulations should be reviewed.

Neither API nor any of API's employees, subcontractors, consultants, committees, or
other assignees make any warranty or representation, either express or implied, with respect
to the accuracy, completeness, or usefulness of the information contained herein, or assume
any liability or responsibility for any use, or the results of such use, of any information or
process disclosed in this publication. Neither API nor any of API's employees, subcontrac-
tors, consultants, or other assignees represent that use of this publication would not infringe
upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by
the Institute to assure the accuracy and reliability of the data contained in them; however, the
Institute makes no representation, warranty, or guarantee in connection with this publication
and hereby expressly disclaims any liability or responsibility for loss or damage resulting
from its use or for the violation of any authorities having jurisdiction with which this publi-
cation may conflict.

API publications are published to facilitate the broad availability of proven, sound engi-
neering and operating practices. These publications are not intended to obviate the need for
applying sound engineering judgment regarding when and where these publications should
be utilized. The formulation and publication of API publications is not intended in any way
to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or transmitted by any
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the
publisher. Contact the Publisher;, API Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

Copyright (c) 2005 American Petroleum Institute



FOREWORD

This publication provides guidelines relating to the design, installation, and use of water
spray systems for fire protection in the petroleum and petrochemical industries. Application
to “petrochemical” specifically refers to those non-water-reactive petrochemicals with phys-
ical and combustion characteristics comparable to hydrocarbons.

API strongly supports the principles of fire prevention as elements for personnel and
property protection. Prevention programs provide the most effective means of ensuring per-
sonnel safety. The systems described in this document represent additional steps beyond pre-
vention designed to improve overall safety and especially to protect property in those
infrequent situations where fires occur.

Sections of this publication provide application-specific guidance based on industry
Codes, Standards, Publications and experience. Many of these applications are for complex
systems where there can be great diversity in design philosophy and implementation. Those
using this document should understand the design background for the specific location and
equipment to be protected. This will aid effective implementation consistent with site philos-
ophy. Because of the highly specialized nature of water spray fire protection systems the
advice or support from persons knowledgeable in this field can be beneficial during design
and installation to reach risk-based solution.

Nothing contained in any API publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

This document was produced under API standardization procedures that ensure appropri-
ate notification and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this publication or com-
ments and questions concerning the procedures under which this publication was developed
should be directed in writing to the Director of Standards, American Petroleum Institute,
1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or
translate all or any part of the material published herein should also be addressed to the
director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least
every five years. A one-time extension of up to two years may be added to this review cycle.
Status of the publication can be ascertained from the API Standards Department, telephone
(202) 682-8000. A catalog of API publications and materials is published annually and
updated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

Suggested revisions are invited and should be submitted to the Standards and Publications
Department, API, 1220 L Street, NW, Washington, DC 20005, standards@api.org.






Page

GENERAL. . .o
Ll SCOPE. ottt e
1.2 Conceptof Hazard vs. Risk ........ . .. ... ... . ... ... ... .......
1.3 RetroactiVity . .. ..ottt e
REFERENCED PUBLICATIONS. .. ... e
DEFINITIONS. . . ...ttt e e e
ANALYSIS OF PROTECTION NEEDS. . . . ...t 1
4.1 General . . ... 3|
4.2 Fire ProteCtion. . . . ..o oottt e e E
4.3 Accessto EQuipment ... ........ ... E
44 Frequency of Fire . ... ... ..o i E
45 Unit Value. . ... E
4.6 Critical Equipment and Interruption of Operations. .. ..................... 3]
4.7 De-Inventory and Isolation. . ............ ... i .
4.8 Unusual Products, Chemicalsor Service. . ..., .4
4.9 Community and Environmental Impact. ................................ 4
DESCRIPTION OF WATER SPRAY SYSTEMS . ... ..., .
5.1 General .. ..o .
52 NOZZIES . . o oot .
53 Pipingand Fittings . .. ... .. .
5.4 System Actuation Valves .. .......... ... .
5.5 SHIAIMNETS ..ottt .
5.6 Pressure Gages . .. ..ottt e .
5.7 Alarm, Control and Detection .. ........ ...t .

WATER SPRAY DESIGN OBJECTIVES .. ... ...

6.1 General ... ...
6.2 Exposure Protection . ... .......... ... it
6.3 Controlof Burning . ........ ... ...
6.4 Extinguishment. . ........ ... .. .
6.5 HotEquipment . ... ... ... .
WATER APPLICATION RATES . . ..o e
T General . ..o
7.2 General Area COVEIage . . ... oottt ettt e
7.3 Application Rates for Equipment and Structure Protection .................
SYSTEM DESIGN . . .. e e
8.1 General . ...
8.2 Water Supply. . . ..o
83 WaterDemand ....... ... .
84 NOZZIES . . o o oo
8.5 Hydraulic Calculations and Drawings . .. ............ ... ... i,
8.6 PIPINg ...

CONTENTS

GEEEEEE]
QI (|G ININ I N | N




TESTING AND MAINTENANCE . . ...
Flushing. . ... .. ... . .. .
Hydrostatic Testing. . ............................
System Flow Testing. . .. .........................
Maintenance . .. ........ooeutinneit i

9.1
92
9.3
9.4

Tables

1

Water Spray Application Rates for Exposed Surface Area

Vi




Application of Fixed Water Spray Systems for Fire Protection in the Petroleum &
Petrochemical Industries

1 General
1.1 SCOPE

When addressing loss prevention an organization should
consider the use of fixed fire protection systems, one of
which is water spray systems. Water spray systems appear
similar to sprinkler systems in some respects; however, the
intended uses, applicable Fire Codes and design criteria dif-
fer. This publication provides guidance for the petroleum
industry and some petrochemical industry applications (for
non-water-reactive petrochemicals with physical and com-
bustion characteristics comparable to hydrocarbons) in deter-
mining where water spray systems might be used to provide
protection from fire damage for equipment and structures.

Damage to process equipment and structural steel also can
be limited by fireproofing, applying water through manual
hose streams or applying water from fixed or mobile monitor
nozzles. These methods are covered in API RP 2218 Fire-
proofing Practices in Petroleum and Petrochemical Process-
ing Plants, API RP 2001 Fire Protection in Refineries and
other referenced documents such as the NFPA Fire Protection
Handbook.

The specifics of water spray system design, installation and
component types are covered in the publications referenced
in Section 2, principally NFPA 15, and are not duplicated in
this publication.

The following other special applications of water spray are
outside the scope of this publication;

* Foam sprinkler systems used to supplement water spray
systems and extinguish flammable liquid fires (see
NFPA 16 for details).

* Vapor mitigation systems which have been used suc-
cessfully by several major corporations to reduce the
potential effects of releases of hazardous materials such
as HF acid (see API RP 751 for additional information).

*  Water curtains used in special situations to minimize
radiant heat or disperse hydrocarbon vapors before
ignition.

+ Traditional applications of sprinklers in non-process
buildings

+  Water mist systems as described in NFPA 750

1.2 CONCEPT OF HAZARD VS. RISK

Hazards are conditions, or properties of materials, with the
inherent ability to cause harm. Risk involves the potential for
exposure to hazards that will result in harm or damage. For
example, a hot surface or material can cause thermal skin

burns or a corrosive acid can cause chemical skin burns, but
these injuries can occur only if there is contact exposure to
skin. A person working at an elevated height has “stored
energy” and a fall from a height can cause injury—but there
is no risk unless a person is working at heights and is thus
exposed to the hazard. There is no risk when there is no
potential for exposure.

Determining the level of risk for any activity involves
understanding hazards and estimating the probability and
consequences of exposures that could lead to harm or dam-
age. While the preceding examples relate hazards to the risk
to people, the same principles apply to property risk. For
instance, hydrocarbon vapors in a flammable mixture with air
can ignite if exposed to a source of ignition resulting in a fire
which could cause injury and damage property. Water spray
systems do not change the probability of a flammable mate-
rial release. Proper application of water spray systems can
reduce the consequences (damage) and thus reduce risk to

property.

1.3 RETROACTIVITY

The provisions of this publication are intended for use
when designing new facilities or when considering major
expansions. It is not intended that the recommendations in
this publication be applied retroactively to existing facilities.
This publication can be used as guidance when there is a need
or desire to review existing capability or provide additional
fire protection.

2 Referenced Publications

The latest edition or revision of the following publications
provides information supplementary to the text of this publi-
cation.

API

RP 751 Safe Operation of Hydrofluoric Acid Alky-
lation Units

RP 2001 Fire Protection in Refineries

RP 2021 Management of Atmospheric Storage Tank
Fires

RP 2218 Fireproofing Practices in Petroleum and
Petrochemical Processing Plants

Std 2510 Design and Construction of Liquefied
Petroleum Gas (LPG) Installations

Publ 2510A  Fire Protection Considerations for the

Design and Operation of Liquefied Petro-
leum Gas (LPG) Storage Facilities





