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Strategies for Today'’s
Environmental Partnership

API ENVIRONMENTAL, HEALTH AND SAFETY MISSION
AND GUIDING PRINCIPLES

The members of the American Petroleum Institute are dedicated to continuous efforts to
improve the compatibility of our operations with the environment while economically
developing energy resources and supplying high quality products and services to concurmi
ers. We recognize our responsibility to work with the public, the government, and othei< to
develop and to use natural resources in an environmentally sound manner while protecting
the health and safety of our employees and the public. To meet these responsibilitivs, API
members pledge to manage our businesses according to the following priiciples Ising
sound science to prioritize risks and to implement cost-effective managemaont pi xtics:

« To recoghize and to respond to community concerns about our . w r iaterials, prod-
ucts and operations.

« To operate our plants and facilities, and to handle our raw n w.Zrials and productsin a
manner that protects the environment, and the safe’y and 1.ealth of our employees
and the public.

» To make safety, health and environmental consiJ'eracons a priority in our planning,
and our development of new products and | rocesses.

. To advise promptly, appropriate officials, emiployees, customers and the public of
information on significant industry-. <lated safety, health and environmental hazards,
and to recommend protective mecsires.

« To counsel customers, transzeters nd othersin the safe use, transportation and dis-
posal of our raw mateiials, »odi cts and waste materials.

o To economicaly dev oL and produce natural resources and to conserve those
resources by using e vy efficiently.

« To extend knov 'leuge by conducting or supporting research on the safety, health and
environmenal erzus of our raw materials, products, processes and waste materials.

« Tocom.n.*o r2duce overall emissions and waste generation.

« Towork *in othersto resolve problems created by handling and disposal of hazard-
Jus Substar,ces from our operations.

« 10 participate with government and others in creating responsible laws, regulations
and standards to safeguard the community, workplace and environment.

. To promote these principles and practices by sharing experiences and offering assis-
tance to others who produce, handle, use, transport or dispose of similar raw materi-
als, petroleum products and wastes.
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SPECIAL NOTES

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

APl 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 APl 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 |etters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at leaa ¥y
five years. Sometimes a one-time extension of up to two years will be added to thi = revie ¥
cycle. This publication will no longer be in effect five years after its publicatior. da'e as an
operative API standard or, where an extension has been granted, upon re Jblic tion. Status
of the publication can be ascertained from the APl Downstream Segment |~ ¢phone (202)
682-8000]. A catalog of API publications and materials is publichet annually and updated
quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005

This document was produced under API standardization pricedures that ensure appropri-
ate notification and participation in the developmental arou~ss .4 is designated as an AP
standard. Questions concerning the interpretation of the ~onvnt of this standard or com-
ments and questions concerning the procedures undier whicn this standard was devel oped
should be directed in writing to the general manager ¢ thz Downstream Segment, American
Petroleum Ingtitute, 1220 L Street, N.W., Washington, D.C. 20005. Requests for permission
to reproduce or trandate al or any part of vve niaterial published herein should aso be
addressed to the general manager.

APl standards are published to fariin te u.e broad availability of proven, sound engineer-
ing and operating practices. These sc7ade ds are not intended to obviate the need for apply-
ing sound engineering judgm nt regarding when and where these standards should be
utilized. The formulation &> p.blication of APl standards is not intended in any way to
inhibit anyone from usiryg & iy otiier practices.

Any manufacturer-mc kirg equipment or materials in conformance with the marking
requirements of an A2l standard is solely responsible for complying with all the applicable
requirements of tha. staiidard. APl does not represent, warrant, or guarantee that such prod-
uctsdo in fact co.xfe:m to the applicable API standard.

All rightsreserved. No part of this work may be reproduced, stored in aretrieval 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 © 2000 American Petroleum Ingtitute
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FOREWORD

APl Recommended Practice 520, Szing, Selection, and Installation of Pressure-Relieving
Devices in Refineries, is the result of several years work by engineers in the petroleum
industry.

The information in this recommended practice is intended to supplement the information
contained in Section V111, “ Pressure Vessals,” of the ASME Boiler and Pressure \iessel Code.
The recommendations presented in this publication are not intended to supersede applicable
laws and regulations.

Users of this recommended practice are reminded that no publication of this type can be
complete, nor can any written document be substituted for qualified engineering analysis.

The current edition of this recommended practice, published in two parts, has been
updated with respect to the practices generally used in the installation of al devices covere.
in the previous editions; the current edition also contains additiona information based on
revisions suggested by many individuals and several organizations.

Thefirst edition of this recommended practice wasissued in 1955. The second ediucn\ ‘as
published in two parts: Part I, “Design,” in 1960 and Part 11, “Installation,” in 1963. Thethi d
edition of Part | was issued in November 1967 and reaffirmed in 1973. The focrth edition
was issued in December 1976, the fifth edition wasissued in July 1990, a1 the sixth edition
was issued in March 1993.

API publications may be used by anyone desiring to do so. Eviv ¢ ffort has been made by
the Ingtitute to assure the accuracy and reliability of the data contairic 111 chem; however, the
Institute makes no representation, warranty, or guaranteein cc 1nection with this publication
and hereby expressly disclaims any liability or respor=ibiiitv 1c710ss or damage resulting
fromits use or for the violation of any federal, state, or menicipa regulation with which this
publication may conflict.

Suggested revisions are invited and should be suL™it.ed to the general manager of the
Downstream Segment, American Petroleum Ingtitute, 1220 L Street, N.W., Washington,
D.C. 20005.
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Sizing, Selection, and Installation of
Pressure-Relieving Devices in Refineries

Part I—Sizing and Selection

1 Introduction
1.1 SCOPE

This recommended practice applies to the sizing and
selection of pressure relief devices used in refineries and
related industries for equipment that has a maximum allow-
able working pressure of 15 psig [103 kPag] or greater. The
pressure relief devices covered in this recommended prac-
tice are intended to protect unfired pressure vessels and
related equipment against overpressure from operating and
fire contingencies.

This recommended practice includes basic definitions and
information about the operational characteristics and applica
tions of various pressure relief devices. It also includes sizing
procedures and methods based on steady state flow of Newto-
nian fluids.

Pressurerelief devices protect avessel against overpressure
only; they do not protect against structural failure when the
vessd is exposed to extremely high temperatures such as dur-
ing afire. See APl Recommended Practice 521 for informa-
tion about appropriate ways of reducing pressure and
restricting heat input.

Atmospheric and low pressure storage tanks covered in
APl Standard 2000 and pressure vessels used for the trans-
portation of products in bulk or shipping containers are not
within the scope of this recommended practice.

The rules for overpressure protection of fired vessels are
provided in Section | of the ASME Boiler and Pressure Vessel
Code and ASME B31.1, and are not within the scope of this
recommended practice.

1.2 DEFINITION OF TERMS

Terms used in this recommended practice relating to pres-
sure relief devices and their dimensional and operational
characteristics are defined in 1.2.1 through 1.2.3. The terms
are covered more specifically in the gpplicable sections of
text and accompanying illustrations.

1.2.1 Pressure Relief Devices

1.2.1.1 pressure relief device: Actuated by inlet static
pressure and designed to open during emergency or abnormal
conditionsto prevent arise of internal fluid pressurein excess
of a specified design value. The device aso may be designed
to prevent excessive internal vacuum. The device may be a
pressure relief valve, a non-reclosing pressure relief device,
or avacuum relief valve.

1.2.1.2 pressure relief valve: A pressure relief device
designed to open and relieve excess pressure and to reclose
and prevent the further flow of fluid after normal conditions
have been restored.

a A relief valveisaspring loaded pressure relief valve actu-
ated by the static pressure upstream of the valve. The vave
opens normally in proportion to the pressure increase over the
opening pressure. A relief valveis used primarily with incom-
pressiblefluids.

b. A safety valveisaspring loaded pressure relief valve actu-
ated by the static pressure upstream of the valve and
characterized by rapid opening or pop action. A safety valve
is normally used with compressible fluids.

c. A safety relief valveisaspring loaded pressure relief valve
that may be used as either a safety or relief valve depending
on the application.

d. A conventional pressure relief valve is a spring loaded
pressure relief valve whose operational characteristics are
directly affected by changesin the back pressure.

e. A balanced pressure relief valve is a spring loaded pres-
sure relief valve that incorporates a bellows or other means
for minimizing the effect of back pressure on the operational
characteristics of the valve

f. A pilot operated pressure relief valve is a pressure relief
valve in which the mgjor relieving device or main valve is
combined with and controlled by a self actuated auxiliary
pressure relief valve (pilot).

1.2.1.3 non-reclosing pressure relief device: A
pressure relief device which remains open after operation. A
manual resetting means may be provided.

1.2.1.4 rupture disk device: A non-reclosing pressure
relief device actuated by static differential pressure between
the inlet and outlet of the device and designed to function by
the bursting of arupture disk. A rupture disk deviceincludesa
rupture disk and arupture disk holder.

a. A rupture disk is a pressure containing, pressure and tem-
perature sensitive element of arupture disk device.

b. A rupture disk holder is the structure which encloses and
clamps the rupture disk in position. (Some disks are designed
to be installed between standard flanges without holders.)

c¢. A nonfragmenting rupture disk is a rupture disk designed
and manufactured to be installed upstream of other piping
components, such as pressure relief vaves, and will not
impair the function of those components when the disk
ruptures.
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