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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 International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 23251 was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore structures 
for petroleum, petrochemical and natural gas industries, Subcommittee SC 6, Processing equipment and 
systems. 
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Introduction 

The portions of this International Standard dealing with flares and flare systems are an adjunct to 
ISO 25457) [10], which addresses mechanical design, operation and maintenance of flare equipment. It is 
important for all parties involved in the design and use of a flare system to have an effective means of 
communicating and preserving design information about the flare system. To this end, ISO and API has 
developed a set of flare data sheets, which can be found in ISO 25457 Annex E. The use of these data sheets 
is both recommended and encouraged as a concise, uniform means of recording and communicating design 
information. 

The Bibliography lists the documents that are referenced informatively in this International Standard, as well 
as other documents that are not cited in this International Standard but that contain additional useful 
information. Some of the content of the documents listed might not be suitable for all applications and 
therefore needs to be assessed for each application before use. 
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Petroleum, petrochemical and natural gas industries — 
Pressures-relieving and depressuring systems 

1 Scope 

This International Standard is applicable to pressure-relieving and vapour-depressuring systems. Although 
intended for use primarily in oil refineries, it is also applicable to petrochemical facilities, gas plants, liquefied 
natural gas (LNG) facilities and oil and gas production facilities. 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 International Standard is intended to supplement the practices set forth in ISO 4126 or API RP 520-1 for 
establishing a basis of design. 

This International Standard specifies requirements and gives guidelines for examining the principal causes of 
overpressure; and determining individual relieving rates; and selecting and designing disposal systems, 
including such component parts as piping, vessels, flares, and vent stacks. This International Standard does 
not apply to direct-fired steam boilers.  

Piping information pertinent to pressure-relieving systems is presented in 5.5. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 4126 (all parts), Safety devices for protection against excessive pressure 

API STD 520-I:2008, Sizing, Selection and Installation of Pressure-Relieving Devices in Refineries — Part I: 
Sizing and Selection1) 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
accumulation 
pressure increase over the maximum allowable working pressure of the vessel allowed during discharge 
through the pressure-relief device 

NOTE Accumulation is expressed in units of pressure or as a percentage of MAWP or design pressure. Maximum 
allowable accumulations are established by pressure-design codes for emergency operating and fire contingencies. 

                                                      

1) American Petroleum Institute, 1220 L Street, N.W., Washington, D.C., 20005-4070, USA. 
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3.2 
administrative controls 
procedures intended to ensure that personnel actions do not compromise the overpressure protection of the 
equipment 

3.3 
assist gas 
fuel gas that is added to relief gas prior to the flare burner or at the point of combustion in order to raise the 
heating value 

NOTE In some designs, the assist gas can increase turbulence for improved combustion. 

3.4 
atmospheric discharge 
release of vapours and gases from pressure-relieving and depressuring devices to the atmosphere 

3.5 
availability 
fraction of time that a system (e.g. safety instrumented system, atmospheric relief system or flare relief 
system) is able to perform the designated service if required for use 

3.6 
back pressure 
pressure that exists at the outlet of a pressure-relief device as a result of the pressure in the discharge system 

NOTE The back pressure is the sum of the superimposed and built-up back pressures. 

3.7 
balanced pressure-relief valve 
spring-loaded pressure-relief valve that incorporates a bellows or other means for minimizing the effect of 
back pressure on the operational characteristics of the valve 

3.8 
blowdown drum 
knockout drum with or connected to a stack open to atmosphere 

NOTE 1 The term blowdown drum is sometimes also used for knockout drums connected to flare or other disposal 
systems, but it is not used in this context in this International Standard. 

NOTE 2 The term blowdown is sometimes used in the context of emergency depressuring of a plant or part of a plant, 
but it is not used in this context in this International Standard. 

3.9 
blow-off 
loss of a stable flame where the flame is lifted above the burner, occurring if the fuel velocity exceeds the 
flame velocity 

3.10 
breaking-pin device 
pressure-relief device actuated by static differential or static inlet pressure and designed to function by the 
breakage of a load-carrying section of a pin that supports a pressure-containing member 

3.11 
buckling pin device 
pressure-relief device actuated by static differential or static inlet pressure and designed to function by the 
buckling of an axially-loaded compressive pin that supports a pressure-containing member 
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3.12 
built-up back pressure 
increase in pressure at the outlet of a pressure-relief device that develops as a result of flow after the 
pressure-relief device opens 

3.13 
buoyancy seal 
dry vapour seal that minimizes the amount of purge gas needed to protect against air infiltration 

NOTE The buoyancy seal functions by trapping a volume of light gas in an internal inverted compartment; this 
prevents air from displacing buoyant light gas in the flare. 

3.14 
burnback 
internal burning within the flare tip 

NOTE Burnback can result from air backing down the flare burner at purge or low flaring rates. 

3.15 
burning velocity 
flame velocity 
speed at which a flame front travels into an unburned combustible mixture 

3.16 
burn-pit flare 
open excavation, normally equipped with a horizontal flare burner that can handle liquid as well as vapour 
hydrocarbons 

3.17 
burst pressure 
value of the upstream static pressure minus the value of the downstream static pressure just before a rupture 
disk bursts 

NOTE If the downstream pressure is atmospheric, the burst pressure is the upstream static gauge pressure. 

3.18 
closed disposal system 
disposal system capable of containing pressures that are different from atmospheric pressure 

3.19 
cold differential test pressure 
CDTP 
pressure at which a pressure-relief valve is adjusted to open on the test stand 

NOTE The cold differential test pressure includes corrections for the service conditions of back pressure or 
temperature or both. 

3.20 
combustion air 
air required to combust the flare gases 

3.21 
confined fire 
fire inside a building or a compact process module where the walls and/or surrounding equipment can re-
radiate and preheat the combustion air causing higher heat fluxes than an unconfined (i.e., open) fire 
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