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ERRATA

 

This errata corrects an editorial error in the Fourth Edition of RP 521.

Page 64, Equation 30, shown below is incorrect:

The correct version of Equation 30 is as follows:

Uc 1.15
gD ρ1 ρvÐ( )

ρv C( )
----------------------------------=

Uc 1.15
gD ρ1 ρvÐ( )

ρv C( )
------------------------------=
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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 
federal 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, 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. 

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every 
five years. Sometimes a one-time extension of up to two years will be added to this review 
cycle. This publication will no longer be in effect five years after its publication date as an 
operative API standard or, where an extension has been granted, upon republication. Status 
of the publication can be ascertained from the API Authoring Department [telephone (202) 
682-80001. A catalog of API publications and materials is published annually and updated 
quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005. 

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 standard or com- 
ments and questions concerning the procedures under which this standard was developed 
should be directed in writing to the director of the Authoring Department (shown on the title 
page of this document), American Petroleum Institute, 1220 L Street, N.W., Washington, 
D.C. 20005. 

API standards are published to facilitate the broad availability of proven, sound engineer- 
ing and operating practices. These standards are not intended to obviate the need for apply- 
ing sound engineering judgment regarding when and where these standards should be 
utilized. The formulation and publication of API standards 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 publishel: Contact the Publishel; 
API Publishing Sewices, 1220 i Street, N. W, Washington, D. C. 20005. 

Copyright 0 1997 American Petroleum Institute 
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FOREWORD 

This recommended practice has been developed as a guide for plant engineers in the 
design, installation, and operation of pressure-relieving and depressuring systems. The 
text, based on the accumulated knowledge and experience of qualified engineers in petro- 
leum-processing and related industries, recommends economically sound and safe prac- 
tices for pressure relief. 

Before this recommended practice was published, no source of collected information of 
this type was available for reference. The development of API Recommended Practice 
520, Sizing, Selection, and Installation of Pressure-Relieving Devices in Refineries, dis- 
closed the existence of detailed information in the files of participating individuals; Rec- 
ommended Practice 521 is a compilation of these pertinent data and is published as an 
adjunct to API Recommended Practice 520. 

As modern processing units become more complex in design and operation, the levels 
of energy stored in these units point to the importance of reliable, carefully designed pres- 
sure-relieving systems. Suggested solutions to the immediate design, economic, and safety 
problems involved in pressure-relieving discharge systems are presented herein. Users of 
this recommended practice are, however, reminded that no publication of this type can be 
complete, nor can any written document be substituted for qualified engineering analysis. 

This edition incorporates both editorial changes and major changes based on experi- 
ence gained since the third edition was published. In line with the general practice for API 
publications, metric numbers, unit designations, and formulas have been included in the 
text. 

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; how- 
ever, the Institute makes no representation, warranty, or guarantee in connection with this 
publication and hereby expressly disclaims any liability or responsibility for loss or dam- 
age 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 of the Manufac- 
turing, Distribution and Marketing Department, American Petroleum Institute, 1220 L 
Street, N.W., Washington, D.C. 20005. 
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IMPORTANT INFORMATION CONCERNING USE OF 
ASBESTOS OR ALTERNATIVE MATERIALS 

Asbestos is specified or referenced for certain components of the equipment described 
in some API standards. It has been of extreme usefulness in minimizing fire hazards asso- 
ciated with petroleum processing. It has also been a universal sealing material, compatible 
with most refining fluid services. 

Certain serious adverse health effects are associated with asbestos, among them the 
serious and often fatal diseases of lung cancer, asbestosis, and mesothelioma (a cancer of 
the chest and abdominal linings). The degree of exposure to asbestos varies with the prod- 
uct and the work practices involved. 

Consult the most recent edition of the Occupational Safety and Health Administration 
(OSHA), U.S. Department of Labor, Occupational Safety and Health Standard for Asbes- 
tos, Tremolite, Anthophyllite, and Actinolite, 29 Code of Federal Regulations, Section 
1910.1001; the U.S. Environmental Protection Agency, National Emission Standard for 
Asbestos, 40 Code of Federal Regulations, Sections 61.140 through 61.156; and the pro- 
posed rule by the U.S. Environmental Protection Agency (EPA) proposing labeling 
requirements and phased banning of asbestos products, published at 51 Federal Register 
3738-3759 (January 29, 1986; the most recent edition should be consulted). 

There are currently in use and under development a number of substitute materials to 
replace asbestos in certain applications. Manufacturers and users are encouraged to 
develop and use effective substitute materials that can meet the specifications for, and 
operating requirements of, the equipment to which they would apply. 

SAFETY AND HEALTH INFORMATION WITH RESPECT TO PARTICULAR 
PRODUCTS OR MATERIALS CAN BE OBTAINED FROM THE EMPLOYER, THE 
MANUFACTURER OR SUPPLIER OF THAT PRODUCT OR MATERIAL, OR THE 
MATERIAL SAFETY DATA SHEET. 

s . 
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Guide for Pressure-Relieving and Depressuring Systems 

SECTION l-GENERAL 

1.1 Scope 
This recommended practice is applicable to pressure- 

relieving and vapor depressuring systems. The information 
provided is designed to aid in the selection of the system that 
is most appropriate for the risks and circumstances involved 
in various installations. This recommended practice is 
intended to supplement the practices set forth in API Recom- 
mended Practice 520, Part 1, for establishing a basis of 
design. 

This recommended practice provides guidelines for exam- 
ining the principal causes of overpressure; determining indi- 
vidual relieving rates; and selecting and designing disposal 
systems, including such component parts as vessels, flares, 
and vent stacks. 

Piping information pertinent to pressure-relieving systems 
is presented in 5.4.1, but the actual piping should be designed 
in accordance with ASME B31.3 or other applicable codes. 

Health risks may be associated with the operation of pres- 
sure-relieving equipment. The discussion of specific risks is 
outside the scope of this document. 

1.2 Referenced Publications 
The most recent editions of the following standards, codes, 

and specifications are cited in this recommended practice. 
Additional references are listed at the end of Sections 3, 4, 
and 5 and in the Bibliography, Section 6. 

API 

RP 520 

Std 526 

Std 527 

Std 2000 

RP 2003 

Pub1 2216 

Pub1 22 18 

Std 25 10 

Sizing, Selection, and Installation of Pres- 
sure-Relieving Devices in Refineries 

Flanged Steel Safety-Relief Valves 

Seat Tightness of Pressure Relief Valves 

Venting Atmospheric and Low-Pressure Stor- 

age Tanks: Nonrefrigerated and Refrigerated 

Protection Against Ignitions Arising Out of 
Static, Lightning, and Stray Currents 

Ignition Risk of Hydrocarbon Vapors by Hot 

Su#aces in Open Air 

Fireproojmg Practices in Petroleum and Pet- 

rochemical Processing Plants (out of print) 

Design and Construction of LP-Gas Installa- 

tions at Marine and Pipeline Terminals, Nat- 

ural Gas Processing Plants, Petrochemical 
Plants, and Tank Farms. 

AGA’ 
Purging Principles and Practice (Catalog Number XK0775) 

ASME 
Boiler and Pressure Vessel Code, Section I, “Power Boil- 

B31.3 Chemical Plant and Petroleum Refinery Piping 
PTC 25 Pressure Relief Devices 

NPPA3 
30 
68 
69 
78 

325M 

Flammable and Combustible Liquid Code 
Guide for Venting De&rations 
Explosion Protection Systems 
Lightning Protection Code 
Fire-Hazard Properties of Flammable Liq- 
uids, Gases, and Volatile Solids, Volume I 

ers,” and Section VIII, “Pressure Vessels,” 
Division 1 

1.3 Definition of Terms 
Terms used in this recommended practice, as they relate to 

pressure-relieving systems, are defined in 1.3.1 through 
1.3.37. Many of the terms and definitions are taken from 
API Recommended Practice 520, Part I, and ASME PTC 
25. 

1.3.1 accumulation: The pressure increase over the max- 
imum allowable working pressure of a vessel during dis- 
charge through the pressure relief device, expressed in 
pressure units or as a percent. Maximum allowable accumula- 
tions are established by applicable codes for operating and 
fire contingencies. 

1.3.2 atmospheric discharge: The release of vapors 
and gases from pressure-relieving and depressuring devices 
to the atmosphere. 

1.3.3 back pressure: The pressure that exists at the out- 
let of a pressure relief device as a result of the pressure in the 
discharge system. Back pressure can be either constant or 
variable. Back pressure is the sum of the superimposed and 
built-up back pressures. 

1.3.4 balanced pressure relief valve: A spring-loaded 
pressure relief valve that incorporates a means for minimizing 
the effect of back pressure on the performance characteristics 

‘American Gas Association, 15 15 Wilson Boulevard, Arlington, Virginia 
22209. 
‘American Society of Mechanical Engineers, 345 East 47th Street, New 
York, New York 10017. 
3National Fire Protection Association, 1 Batterymarch Park, Quincy, Mas- 
sachusetts 02269. 
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of the pressure relief valve (see Recommended Practice 520, 
Part I). 

1.3.5 blowdown: The difference between the set pressure 
and the closing pressure of a pressure relief valve, expressed 
as a percentage of the set pressure or in pressure units. 

1.3.6 built-up back pressure: The increase in pressure 
in the discharge header that develops as a result of flow after 
the pressure relief device or devices open. 

1.3.7 burst pressure: The inlet static pressure at which a 
rupture disk device functions. 

1.3.8 closed-bonnet pressure relief valve: A pres- 
sure relief valve whose spring is totally encased in a metal 
housing. This housing protects the spring from corrosive 
agents in the environment and is a means of collecting leak- 
age around the stem or disk guide. The bonnet may or may 
not be sealed against pressure leakage from the bonnet to the 
surrounding atmosphere, depending on the type of cap or lift- 
ing-lever assembly employed or the specific handling of bon- 
net venting. 

1.3.9 closed disposal system: A disposal system capa- 
ble of containing pressures that are different from atmo- 
spheric pressure. 

1.3.10 cold differential test pressure: The pressure at 
which the pressure relief valve is adjusted to open on the test 
stand. The cold differential test pressure includes corrections 
for the service conditions of back pressure or temperature or 
both. 

1.3.11 conventional pressure relief valve: A spring- 
loaded pressure relief valve whose performance characteris- 
tics are directly affected by changes in the back pressure on 
the valve (see Recommended Practice 520, Part I). 

1.3.12 design pressure of a vessel: At least the most 
severe condition of coincident temperature and gauge pres- 
sure expected during operation. It may be used in place of the 
maximum allowable working pressure in all cases where the 
maximum allowable working pressure has not been estab- 
lished. The design pressure is the pressure used in the design 
of a vessel to determine the minimum permissible thickness 
or other physical characteristics of the different parts of the 
vessel (see also maximum allowable working pressure). 

1.3.13 flare: A means of safely disposing of waste gases 
through the use of combustion. With an elevated flare, the 
combustion is carried out at the top of a pipe or stack where 
the burner and igniter are located. A ground flare is similarly 
equipped except that combustion is carried out at or near 
ground level. A burn pit differs from a flare in that it is prima- 
rily designed to handle liquids. 

1.3.14 huddling chamber: An annular pressure cham- 
ber in a pressure relief valve located beyond the seat for the 
purpose of generating a rapid opening. 

1.3.15 lift: The actual travel of the disk away from the 
closed position when a valve is relieving. 

1.3.16 maximum allowable accumulated pressure: 
The sum of the maximum allowable working pressure and the 
maximum allowable accumulation. 

1.3.17 maximum allowable working pressure: The 
maximum gauge pressure permissible at the top of a com- 
pleted vessel in its operating position for a designated temper- 
ature. The pressure is based on calculations for each element 
in a vessel using nominal thicknesses, exclusive of additional 
metal thicknesses allowed for corrosion and loadings other 
than pressure. The maximum allowable working pressure is 
the basis for the pressure setting of the pressure relief devices 
that protect the vessel. 

1.3.18 open-bonnet pressure relief valve: A pressure 
relief valve whose spring is directly exposed to the atmo- 
sphere through the bonnet or yoke. Depending on the design, 
the spring may be protected from contact with vapors or gases 
discharged by the valve and will be cooled by the free pas- 
sage of ambient air through and around the spring. 

1.3.19 open disposal system: A disposal system that 
discharges directly from the relieving device to the atmo- 
sphere with no containment other than a short tail pipe. 

1.3.20 operating pressure: The pressure to which the 
vessel is usually subjected in service. A pressure vessel is nor- 
mally designed for a maximum allowable working pressure 
that will provide a suitable margin above the operating pres- 
sure in order to prevent any undesirable operation of the 
relieving device. 

1.3.21 overpressure: The pressure increase over the set 
pressure of the relieving device, expressed in pressure units or 
as a percent. It is the same as accumulation when the reliev- 
ing device is set at the maximum allowable working pressure 
of the vessel, assuming no inlet pipe loss to the relieving 
device. 

Note: When the set pressure of the first, or primary, pressure relief valve to 
open is less than the vessel’s maximum allowable working pressure, the 
overpressure may be greater than 10 percent of the valve’s set pressure. 

1.3.22 pilot-operated pressure relief valve: A pres- 
sure relief valve in which the main valve is combined with 
and controlled by .an auxiliary pressure relief valve. 

1.3.23 pressure relief valve: A generic term applied to 
relief valves, safety valves, and safety relief valves. A pres- 
sure relief valve is designed to automatically reclose and pre- 
vent the flow of fluid. 
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