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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.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any API publication is to be construed as granting any right, bv
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or proc
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.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at Jeasc2v »ry
five years. Sometimes a one-time extension of up to two years will be added to th.: revic ¥
cycle. This publication will no longer be in effect five years after its publication. da‘e as an
operative API standard or, where an extension has been granted, upon re¢,> 1blic vtion. Status
of the publication can be ascertained from the API Downstream Segment |.~!cphone (202)
682-8000]. A catalog of API publications and materials is publi.hec annually and updated
quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005_ww v.apt.org.

This document was produced under API standardizaticn prc cedures that ensure appropri-
ate notification and participation in the developmental nroc>ss x4 is designated as an API
standard. Questions concerning the interpretation of the ~onc:nt of this standard or com-
ments and questions concerning the procedures un‘er which this standard was developed
should be directed in writing to the standardization m.=2Zer, American Petroleum Institute,
1220 L Street, N.W., Washington, D.C. 20005, standards, api.org. Requests for permission to
reproduce or translate all or any part of th> muierial published herein should also be
addressed to the general manager.

API standards are published to faciin te u.e broad availability of proven, sound engineer-
ing and operating practices. These sv ada ds are not intended to obviate the need for apply-
ing sound engineering judgm nt ‘=garding when and where these standards should be
utilized. The formulation a::d p.blication of API standards is not intended in any way to
inhibit anyone from usirg a-.y otuer practices.

Any manufacturerme King equipment or materials in conformance with the marking
requirements of an A standard is solely responsible for complying with all the applicable
requirements of tha. standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact cofoim 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 © 2003 American Petroleum Institute
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FOREWORD

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 federal, state, or municipal regulation with which this
publication may conflict.

Suggested revisions are invited and should be submitted to the Director, Standards
Department, American Petroleum Institute, 1220 L Street, N.W., Washington, D.C.
20005, standards@api.org.
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Sizing, Selection, and Installation of Pressure-relieving Devices in Refineries
Part || —Installation

1 Scope

This recommended practice covers methods of installation
for pressure-relief devices for equipment that has a maximum
allowable working pressure (MAWP) of 15 psig (1.03 bar g
or 103 kPA) or greater. Pressure-relief valves or rupture disks
may be used independently or in combination with each other
to provide the required protection against excessive pressure
accumulation. As used in this recommended practice, the
term pressure-relief valve includes safety relief valves used in
either compressible or incompressible fluid service, and relief
valves used in incompressible fluid service. This recom-
mended practice covers gas, vapor, steam, two-phase and
incompressible fluid service; it does not cover special appli-
cations that require unusual installation considerations.

2 References

The current editions of the following standards, codes, and
specifications are cited in this recommended practice:

API
RP 520 Szng, Selection, and Installation of Pressure-
Relieving Devices in Refineries, Part 1—Szing

and Selection
RP 521 Guide for Pressure-Relieving and Depressuring
Systems
RP 576 Inspection of Pressure-Relieving Devices
ASME!
B31.3  Process Piping

Boiler and Pressure Vessel Code, Secton /111, “Pressure
Vessels”

3 Definition of Terms

The terminology for press: te-r¢'ief devices that is used in
this recommended practice is 1. general agreement with the
definitions given in AT 1 r.>.commended Practice 520 Part I.

4 Inlet Piping.to Pressure-Relief Devices

4.1 C=NCP+ L REQUIREMENTS

Foi ~eneinl requirements for inlet piping, see

th AOL:'

IASME International, Three Park Avenue, New York, NY 10016-
5990, www.asme.org.

4.1.1 Flow and Stress Considerations

Inlet piping to the pressure-relief devices should provide
for proper system performance. This requires design ccasi -
eration of the flow-induced pressure drop in the inleZnip ng.
Excessive pressure losses in the piping systei.» between the
protected vessel and a pressure-relief device. wii' adversely
affect the system-relieving capacity and<can cause valve
instability. In addition, the effect of st.ess s dei 'ved from both
pressure-relief device operation and <. tern.'ly applied loads
must be considered. For more complete . ‘ping design guide-
lines, see ASME B31.3.

4.1.2 Vibration Concider. tions

Most vibrations (hat oc cur in inlet piping systems are ran-
dom and complex. The-e/vibrations may cause leakage at the
seat of a pi~sst re-relief valve, premature opening, or prema-
ture fatigue fal' 1ic of certain valve parts, inlet and outlet pip-
ing.. or toth. Vibration in inlet piping to a rupture disk may
adver.=ly «#ct the burst pressure and life of the rupture disk.

Lotrincental effects of vibrations on the pressure-relief
device can be reduced by minimizing the cause of vibrations,
«v..dditional piping support, by use of either pilot-operated
relief valves or soft-seated pressure-relief valves, or by pro-
viding greater pressure differentials between the operating
pressure and the set pressure.

4.2 PRESSURE-DROP LIMITATIONS AND PIPING
CONFIGURATIONS

For pressure-drop limitations and piping configurations,
seq Figures 1) 2}{4| and 5.

4.2.1 Pressure Loss at the Pressure-Relief Valve
Inlet

Excessive pressure loss at the inlet of a pressure-relief
valve can cause rapid opening and closing of the valve, or
chattering. Chattering will result in lowered capacity and
damage to the seating surfaces. The pressure loss that affects
valve performance is caused by non-recoverable entrance
losses (turbulent dissipation) and by friction within the inlet
piping to the pressure-relief valve.

Chattering has sometimes occurred due to acceleration of
liquids in long inlet lines.

4.2.2 Size and Length of Inlet Piping to Pressure-
Relief Valves

When a pressure-relief valve is installed on a line directly
connected to a vessel, the total non-recoverable pressure loss
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