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collaboration with Technical Committee CEN/TC 12 "Materials, equipment and offshore 
structures for petroleum, petrochemical and natural gas industries", the secretariat of which is 
held by AFNOR. 
 
This document is currently submitted to the parallel Enquiry. 
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The text of ISO/DIS 25457:2007 has been approved by CEN as prEN ISO 25457:2007 
without any modifications. 
 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 25457:2009
https://standards.iteh.ai/catalog/standards/sist/0f30966d-601f-480f-afe8-31052dcc631a/sist-

en-iso-25457-2009



THIS DOCUMENT IS A DRAFT CIRCULATED FOR COMMENT AND APPROVAL. IT IS THEREFORE SUBJECT TO CHANGE AND MAY NOT BE
REFERRED TO AS AN INTERNATIONAL STANDARD UNTIL PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS BEING ACCEPTABLE FOR INDUSTRIAL, TECHNOLOGICAL, COMMERCIAL AND USER PURPOSES, DRAFT
INTERNATIONAL STANDARDS MAY ON OCCASION HAVE TO BE CONSIDERED IN THE LIGHT OF THEIR POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN NATIONAL REGULATIONS.

DRAFT INTERNATIONAL STANDARD ISO/DIS 25457

© International Organization for Standardization, 2007

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION • МЕЖДУНАРОДНАЯ ОРГАНИЗАЦИЯ ПО СТАНДАРТИЗАЦИИ • ORGANISATION INTERNATIONALE DE NORMALISATION

ISO/TC 67/SC 6

Voting begins on:
2007-02-01

Secretariat: AFNOR

Voting terminates on:
2007-07-01

Petroleum, petrochemical and natural gas industries — Flare 
details for general refinery and petrochemical service

Industries du pétrole, de la pétrochimie et du gaz naturel — Détails sur les torches d'usage général en 
raffineries et dans les usines pétrochimiques

ICS 75.180.20

                                          

ISO/CEN PARALLEL ENQUIRY

The CEN Secretary-General has advised the ISO Secretary-General that this ISO/DIS covers a subject
of interest to European standardization. In accordance with the ISO-lead mode of collaboration as
defined in the Vienna Agreement, consultation on this ISO/DIS has the same effect for CEN
members as would a CEN enquiry on a draft European Standard. Should this draft be accepted, a
final draft, established on the basis of comments received, will be submitted to a parallel two-month FDIS
vote in ISO and formal vote in CEN.

In accordance with the provisions of Council Resolution 15/1993 this document is circulated in
the English language only.

Conformément aux dispositions de la Résolution du Conseil 15/1993, ce document est distribué
en version anglaise seulement.

To expedite distribution, this document is circulated as received from the committee secretariat.
ISO Central Secretariat work of editing and text composition will be undertaken at publication
stage.

Pour accélérer la distribution, le présent document est distribué tel qu'il est parvenu du
secrétariat du comité. Le travail de rédaction et de composition de texte sera effectué au
Secrétariat central de l'ISO au stade de publication.

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 25457:2009
https://standards.iteh.ai/catalog/standards/sist/0f30966d-601f-480f-afe8-31052dcc631a/sist-

en-iso-25457-2009



ISO/DIS 25457

ii © ISO 2007 – All rights reserved

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall
not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the
unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

Copyright notice

This ISO document is a Draft International Standard and is copyright-protected by ISO. Except as permitted
under the applicable laws of the user's country, neither this ISO draft nor any extract from it may be
reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, photocopying,
recording or otherwise, without prior written permission being secured.

Requests for permission to reproduce should be addressed to either ISO at the address below or ISO's
member body in the country of the requester.

ISO copyright office
Case postale 56 • CH-1211 Geneva 20
Tel. + 41 22 749 01 11
Fax + 41 22 749 09 47
E-mail copyright@iso.org
Web www.iso.org

Reproduction may be subject to royalty payments or a licensing agreement.

Violators may be prosecuted.

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 25457:2009
https://standards.iteh.ai/catalog/standards/sist/0f30966d-601f-480f-afe8-31052dcc631a/sist-

en-iso-25457-2009



ISO/DIS 25457 

© ISO 2006 – All rights reserved iii
 

Contents Page 

Foreword ...........................................................................................................................................................vii 
Introduction......................................................................................................................................................viii 
1 Scope......................................................................................................................................................1 
2 Normative references............................................................................................................................1 
3 Terms and definitions ...........................................................................................................................2 
4 Design.....................................................................................................................................................9 
4.1 Introduction............................................................................................................................................9 
4.2 System design .....................................................................................................................................10 
4.2.1 Objective ..............................................................................................................................................10 
4.2.2 Functional requirements.....................................................................................................................10 
4.3 Process definition ...............................................................................................................................10 
4.3.1 Objective ..............................................................................................................................................10 
4.3.2 Functional requirements.....................................................................................................................10 
4.4 Types of flares .....................................................................................................................................11 
4.4.1 Objective ..............................................................................................................................................11 
4.4.2 Functional requirements.....................................................................................................................11 
4.5 Flare burners........................................................................................................................................13 
4.5.1 Objective ..............................................................................................................................................13 
4.5.2 Functional requirements.....................................................................................................................13 
4.6 Mechanical design...............................................................................................................................13 
4.6.1 Objective ..............................................................................................................................................13 
4.6.2 Functional requirements.....................................................................................................................13 
4.7 Pilots .....................................................................................................................................................14 
4.7.1 Objective ..............................................................................................................................................14 
4.7.2 Functional requirements.....................................................................................................................14 
4.8 Pilot ignition systems .........................................................................................................................16 
4.8.1 Objective ..............................................................................................................................................16 
4.8.2 Functional requirements.....................................................................................................................16 
4.9 Pilot flame detection ...........................................................................................................................16 
4.9.1 Objective ..............................................................................................................................................16 
4.9.2 Functional requirements.....................................................................................................................16 
4.10 Piping....................................................................................................................................................16 
4.10.1 Objectives ............................................................................................................................................16 
4.10.2 Functional requirements.....................................................................................................................17 
4.11 Auxiliary components.........................................................................................................................17 
4.11.1 Objective ..............................................................................................................................................17 
4.11.2 Functional requirements.....................................................................................................................17 
5 Mechanical details - elevated flares ..................................................................................................17 
5.1 Mechanical design...............................................................................................................................17 
5.1.1 Design loads ........................................................................................................................................17 
5.1.2 Design details ......................................................................................................................................21 
5.1.3 Materials of construction....................................................................................................................22 
5.1.4 Welding.................................................................................................................................................22 
5.1.5 Inspection.............................................................................................................................................22 
5.1.6 Surface preparation and protection ..................................................................................................23 
5.1.7 Attachments.........................................................................................................................................24 
5.1.8 Aircraft warning lighting.....................................................................................................................24 
5.1.9 Platforms and ladders.........................................................................................................................24 
6 Mechanical details - enclosed flame flare.........................................................................................25 

D
R

A
FT  2

00
7

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 25457:2009
https://standards.iteh.ai/catalog/standards/sist/0f30966d-601f-480f-afe8-31052dcc631a/sist-

en-iso-25457-2009



ISO/DIS 25457 

iv © ISO 2006 – All rights reserved
 

6.1 Combustion chamber......................................................................................................................... 25 
6.2 Burners ................................................................................................................................................ 25 
6.3 Burner piping ...................................................................................................................................... 26 
6.4 Pilots .................................................................................................................................................... 26 
6.5 Wind fence........................................................................................................................................... 27 
6.6 Radiation shielding............................................................................................................................. 27 
Annex A (informative)  Flare equipment overview......................................................................................... 28 
A.1 Types of flares and components....................................................................................................... 28 
A.1.1 Elevated ............................................................................................................................................... 28 
A.1.2 Horizontal ............................................................................................................................................ 32 
A.1.3 Enclosed flame flares......................................................................................................................... 32 
A.1.4 Single-and multi-burner ..................................................................................................................... 33 
A.1.5 Smokeless and non-smokeless flares.............................................................................................. 34 
A.1.6 Endothermic (fuel gas assisted) flares............................................................................................. 35 
A.1.7 Major components.............................................................................................................................. 36 
A.2 Flare Burner......................................................................................................................................... 37 
A.2.1 Purpose................................................................................................................................................ 37 
A.2.2 Unassisted Pipe Flare ........................................................................................................................ 37 
A.2.3 Steam Assisted Pipe Flare................................................................................................................. 38 
A.2.4 Pipe Flares with Internal Steam/Air Eductor Tubes ........................................................................ 40 
A.2.5 Air Assisted Smokeless Flares ......................................................................................................... 40 
A.2.6 High Pressure Smokeless Flares...................................................................................................... 41 
A.2.7 Mechanical Details of Flare Burners................................................................................................. 43 
A.2.8 Operations ........................................................................................................................................... 47 
A.3 Pilots .................................................................................................................................................... 48 
A.3.1 Purpose................................................................................................................................................ 48 
A.3.2 General Description............................................................................................................................ 48 
A.3.3 Mechanical Details.............................................................................................................................. 49 
A.3.4 Operation ............................................................................................................................................. 51 
A.3.5 Maintenance ........................................................................................................................................ 52 
A.3.6 Troubleshooting.................................................................................................................................. 52 
A.4 Ignition Equipment ............................................................................................................................. 53 
A.4.1 Purpose................................................................................................................................................ 53 
A.4.2 General Description............................................................................................................................ 53 
A.4.3 Mechanical Details.............................................................................................................................. 54 
A.4.4 Operation ............................................................................................................................................. 56 
A.4.5 Maintenance ........................................................................................................................................ 58 
A.4.6 Troubleshooting.................................................................................................................................. 58 
A.5 Flame Detection Equipment .............................................................................................................. 61 
A.5.1 Purpose................................................................................................................................................ 61 
A.5.2 General Description............................................................................................................................ 61 
A.5.3 Mechanical Details.............................................................................................................................. 62 
A.5.4 Optical Systems.................................................................................................................................. 62 
A.5.5 Acoustic Systems............................................................................................................................... 63 
A.5.6 Operation ............................................................................................................................................. 63 
A.5.7 Maintenance ........................................................................................................................................ 63 
A.5.8 Troubleshooting.................................................................................................................................. 64 
A.6 Verification test ................................................................................................................................... 65 
A.6.1 Setup .................................................................................................................................................... 65 
A.6.2 Testing ................................................................................................................................................. 65 
A.7 Purge Gas Conservation Seals ......................................................................................................... 66 
A.7.1 Purpose................................................................................................................................................ 66 
A.7.2 General Description............................................................................................................................ 66 
A.7.3 Mechanical Details.............................................................................................................................. 66 
A.7.4 Maintenance ........................................................................................................................................ 66 
A.7.5 Troubleshooting.................................................................................................................................. 66 
A.8 Knock-Out Drums and Liquid Seals ................................................................................................. 68 
A.8.1 Knock-Out Drum ................................................................................................................................. 68 
A.8.2 Liquid Seal........................................................................................................................................... 68 

D
R

A
FT  2

00
7

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 25457:2009
https://standards.iteh.ai/catalog/standards/sist/0f30966d-601f-480f-afe8-31052dcc631a/sist-

en-iso-25457-2009



ISO/DIS 25457 

© ISO 2006 – All rights reserved v
 

A.9 Blowers and Drivers............................................................................................................................69 
A.9.1 Purpose ................................................................................................................................................69 
A.9.2 General Description ............................................................................................................................69 
A.9.3 Mechanical Details ..............................................................................................................................70 
A.9.4 Operations............................................................................................................................................71 
A.9.5 Maintenance.........................................................................................................................................71 
A.9.6 Troubleshooting ..................................................................................................................................72 
A.10 Blower Staging and Control Equipment ...........................................................................................73 
A.10.1 Purpose ................................................................................................................................................73 
A.10.2 General Description ............................................................................................................................73 
A.10.3 Mechanical Details ..............................................................................................................................73 
A.10.4 Operations............................................................................................................................................75 
A.10.5 Maintenance.........................................................................................................................................75 
A.10.6 Troubleshooting (Blower Staging and Control) ...............................................................................76 
A.11 Pressure Staging Equipment .............................................................................................................77 
A.11.1 Purpose ................................................................................................................................................77 
A.11.2 General Description ............................................................................................................................77 
A.11.3 Mechanical Details ..............................................................................................................................78 
A.11.4 Operations............................................................................................................................................79 
A.11.5 Maintenance.........................................................................................................................................79 
A.11.6 Troubleshooting ..................................................................................................................................80 
A.12 Flow and Pressure Sensing Equipment............................................................................................80 
A.12.1 Purpose ................................................................................................................................................80 
A.12.2 General Description ............................................................................................................................81 
A.12.3 Mechanical Description ......................................................................................................................81 
A.12.4 Operations............................................................................................................................................81 
A.12.5 Maintenance.........................................................................................................................................81 
A.12.6 Troubleshooting ..................................................................................................................................82 
Annex B (informative)  Multi-Burner, Staged Flare Equipment Components..............................................83 
B.1 Burners.................................................................................................................................................83 
B.2 Pilots .....................................................................................................................................................83 
B.3 Ignition Equipment ..............................................................................................................................84 
B.4 Flame Detection Equipment ...............................................................................................................84 
B.5 Buoyancy and Velocity Seals.............................................................................................................84 
B.6 Manifolds..............................................................................................................................................84 
B.7 Operations............................................................................................................................................85 
B.8 Maintenance.........................................................................................................................................85 
B.9 Troubleshooting ..................................................................................................................................85 
Annex C (informative)  Enclosed Flame Flares...............................................................................................86 
C.1 Purpose ................................................................................................................................................86 
C.2 General Description ............................................................................................................................86 
C.2.1 Combustion Chamber Size and Shape .............................................................................................87 
C.2.2 Burners.................................................................................................................................................87 
C.2.3 Air and Flue Gas Flows.......................................................................................................................88 
C.2.4 Wind Fence ..........................................................................................................................................89 
C.2.5 Operational and Safety Controls .......................................................................................................90 
C.2.6 Enclosed Flame Flare Applications...................................................................................................91 
C.3 Enclosed Flame Flare Operating Concerns......................................................................................91 
C.3.1 Visible Flames......................................................................................................................................91 
C.3.2 Noise and Vibration.............................................................................................................................92 
C.3.3 Refractory Failures..............................................................................................................................92 
C.3.4 Pre-Commissioning.............................................................................................................................93 
C.3.5 Commissioning....................................................................................................................................93 
C.3.6 Normal Operations ..............................................................................................................................94 
C.4 Troubleshooting ..................................................................................................................................96 
Annex D (informative)  Instructions for Flare Data Sheets ............................................................................97 
D.1 Introduction..........................................................................................................................................97 
D.2 General Information Forms—Instructions........................................................................................98 

D
R

A
FT  2

00
7

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 25457:2009
https://standards.iteh.ai/catalog/standards/sist/0f30966d-601f-480f-afe8-31052dcc631a/sist-

en-iso-25457-2009



ISO/DIS 25457 

vi © ISO 2006 – All rights reserved
 

D.3 Elevated Flare Forms—Instructions ............................................................................................... 103 
D.4 Enclosed Flare Forms - Instructions .............................................................................................. 105 
Annex E (informative)  Flare Data Sheets ..................................................................................................... 108 
Bibliography................................................................................................................................................... 143 
 

D
R

A
FT  2

00
7

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 25457:2009
https://standards.iteh.ai/catalog/standards/sist/0f30966d-601f-480f-afe8-31052dcc631a/sist-

en-iso-25457-2009



ISO/DIS 25457 

© ISO 2006 – All rights reserved vii
 

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 25457 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 

Users of this International Standard should be aware that further or differing requirements may be needed for 
individual applications. This International Standard is not intended to inhibit a vendor from offering, or the 
purchaser from accepting, alternative equipment or engineering solutions for the individual application. This 
may be particularly applicable where there is innovative or developing technology. Where an alternative is 
offered, the vendor should identify any variations from this International Standard and provide details. 

In International Standards, the SI system of units is used. Where practical in this International Standard, US 
Customary units are included in brackets for information. 

A bullet ( ) at the beginning of a clause or subclause indicates that either a decision is required or further 
information is to be provided by the purchaser. This information should be indicated on data sheets (see 
examples in Annex E) or stated in the enquiry or purchase order.  
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Petroleum, petrochemical and natural gas industries — Flare 
details for general refinery and petrochemical service 

1 Scope 

This International Standard specifies requirements and provides guidance for selection, design, specification, 
operation and maintenance of flares and related combustion and mechanical components used in pressure 
relieving and vapour-depressuring systems for petroleum, petrochemical and natural gas industries. 

Although this International Standard is primarily intended for new flares and related equipment, it may also be 
used in the evaluation of existing flare facilities. 

Annexes A, B and C provide further guidance and best practices for the selection, specification and 
mechanical details for flares and on the design, operation and maintenance of flare combustion and related 
equipment. 

Annex D explains how to use the data sheets provided in Annex E; these data sheets should be used to 
communicate and record design information. 

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 1461, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications and test methods 

ISO 8501-1, Preparation of steel substrates before application of paints and related products — Visual 
assessment of surface cleanliness — Part 1: Rust grades and preparation grades of uncoated steel 
substrates and of steel substrates after overall removal of previous coatings 

ISO 10684, Fasteners — Hot dip galvanized coatings 

ISO 13705, Fired heaters for general refinery service 

ISO 15156 (all parts), Petroleum and natural gas industries — Materials for use in H2S-containing 
environments in oil and gas production 

ISO 15649, Petroleum and natural gas industries — Piping 

ISO 23251, Pressure-relieving and depressuring systems 

API RP 2A1), Recommended Practice for Planning, Designing and Constructing Fixed Offshore Platforms 

ASME STS-12), Steel Stacks 

                                                      

1) American Petroleum Institute, 1220 L Street, N.W., Washington, D.C. 20005 
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ASTM A 475 Class A3), Standard Specification for Zinc-Coated Steel Wire Strand 

ASTM A 586 Class A, Standard Specification for Zinc-Coated Parallel and Helical Steel Wire Structural Strand 
and Zinc-Coated Wire for Spun-In-Place Structural Strand 

ICAO4), Annex 14 - Aerodromes, Volume I – Aerodrome Design and Operations 

NACE MR0103 5 ), Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum Refining 
Environments 

3 Terms and definitions 

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

3.1 
air seal 
purge reduction device 
device used to minimize or eliminate the intrusion of air back into the riser from the exit 

3.2 
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 

3.3 
back blowing 
procedure by which the dry air seal drain line is blown back from the base of the drain into the buoyancy seal 
to ensure the line is clear 

3.4 
blowoff 
loss of a stable flame where the flame is lifted above the burner, occurring if the fuel velocity exceeds the 
flame velocity 

3.5 
buoyancy seal 
dry vapour seal that minimizes the required purge gas needed to protect from air infiltration 

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

3.6 
burnback 
internal burning within the burner 

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

                                                                                                                                                                                  

2) American Society of Mechanical Engineers, 3 Park Avenue, New York, NY 10017, USA. 

3) American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA. 

4) International Civil Aviation Organization, 999 University St.,Montreal, Quebec, H3C 5H7 Canada. www.icao.int. 

5) American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA. 
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3.7 
burn-pit flare 
open excavation, normally equipped with a horizontal flare burner that can handle liquid as well as vapour 
hydrocarbons 

3.8 
burning velocity 
flame velocity 
speed at which a flame front travels into an unburned combustible mixture 

3.9 
coanda flare 
flare burner that is designed to employ the aerodynamic effect where moving fluids follow a curved or inclined 
surface over which they flow 

Note Flares of this type generally use steam or pressure to achieve smokeless performance. 

3.10 
combustion air 
air required to combust the flare gases 

3.11 
combustion efficiency 
percentage of the combustible fluid totally oxidized in the burner 

Note In the case of hydrocarbons, combustion efficiency is the mass percent of carbon in the original fluid that 
oxidizes completely to CO2. 

3.12 
condensable gas 
vapour that can condense at the temperature and pressure expected in a flare header during or after a flaring 
event 

3.13 
cryogenic service 
systems which may be called upon to handle waste gas below –40 °C (–40 °F) 

3.14 
derrick support 
support system for the elevated flare riser normally used for very tall flares or when plot space is limited 

Note Various derrick supported arrangements are available: a fixed system has its riser permanently supported to 
the derrick; a demountable derrick has multiple riser sections that are designed to be lowered and removed to permit 
lowering of the flare burner to grade; a demountable derrick with one fixed riser provides for a single piece design to be 
lowered to grade as a single component. 

3.15 
design flare capacity 
maximum design flow to the flare normally expressed in kilograms per hour (pounds per hour) of a specific 
composition, temperature, and pressure 

3.16 
destruction efficiency 
mass percent of the combustible vapour that is at least partially oxidized 

Note In the case of a hydrocarbon, destruction efficiency is the mass percentage of carbon in the fluid vapour that 
oxidizes to CO or CO2. D
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