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Foreword

This specification was prepared under Joint Industry Programme 33 (JIP33) "Standardization of Equipment
Specifications for Procurement" organized by the International Oil & Gas Producers Association (IOGP) with
the support from the World Economic Forum (WEF). Companies from the IOGP membership participated in
developing this specification to leverage and improve industry level standardization globally in the oil and gas
sector. The work has developed a minimized set of supplementary requirements for procurement, with life
cycle cost in mind, resulting in a common and jointly agreed specification, building on recognized industry and
international standards.

Recent trends in oil and gas projects have demonstrated substantial budget and schedule overruns. The Oil
and Gas Community within the World Economic Forum (WEF) has implemented a Capital Project Complexity
(CPC) initiative which seeks to drive a structural reduction in upstream project costs with a focus on industry-
wide, non-competitive collaboration and standardization. The CPC vision is to standardize specifications for
global procurement for equipment and packages. JIP33 provides the oil and gas sector with the opportunity to
move from internally to externally focused standardization initiatives and provide step change benefits in the
sector's capital projects performance.

This specification has been developed in consultation with a broad user and supplier base to realize benefits
from standardization and achieve significant project and schedule cost reductions.

The JIP33 work groups performed their activities in accordance with IOGP's Competition Law Guidelines
(November 2020).
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Introduction

The purpose of the IOGP S-722 specification documents is to define a minimum common set of requirements
for the procurement of flare packages in accordance with APl Standard 537, Fourth Edition, Flare Details for
Petroleum, Petrochemical, and Natural Gas Industries, published November 2024, for application in the
petroleum and natural gas industries.

The I0GP S-722 specification documents follow a common structure (as shown below) comprising a
specification, also known as a technical requirements specification (TRS), a procurement data sheet (PDS),
an information requirements specification (IRS) and a quality requirements specification (QRS). These four
specification documents, together with the purchase order, define the overall technical specification for
procurement.

Procurement
Data Sheet
(PDS)

Supplementary

Technical
Requirement
Specification
Quality (TRS) Information
Requirements Requirements
Specification Specification
(QRS) (IRS)

International & Industry Standards

JIP33 Specification for Procurement Documents
Supplementary Technical Requirements Specification (TRS)

This specification is to be applied in conjunction with the supporting PDS, IRS and QRS as follows.
IOGP S-722: Supplementary Specification to APl Standard 537 for Flare Package

This specification defines technical requirements for the supply of the equipment and is written as an
overlay to APl Standard 537, following the APl Standard 537 clause structure. Clauses from
API Standard 537 not amended by this specification apply as written. Modifications to API Standard 537
defined in this specification are introduced by a description that includes the type of modification
(i.e. Add, Replace or Delete) and the position of the modification within the clause.

NOTE Lists, notes, tables, figures, equations, examples and warnings are not counted as
paragraphs.

IOGP S-722D: Procurement Data Sheet for Flare Package (API)

The PDS defines application-specific requirements. The PDS is applied during the procurement cycle
only and does not replace the equipment data sheet. The PDS may also include fields for
supplier-provided information required as part of the purchaser’s technical evaluation. Additional
purchaser-supplied documents may also be incorporated or referenced in the PDS to define scope and
technical requirements for enquiry and purchase of the equipment.
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IOGP S-722L: Information Requirements for Flare Package (API)

The IRS defines information requirements for the scope of supply. The IRS includes information content,
format, timing and purpose to be provided by the supplier, and may also define specific conditions that
invoke the information requirements.

IOGP S-722Q: Quality Requirements for Flare Package (API)

The QRS defines quality management system requirements and the proposed extent of purchaser
conformity assessment activities for the scope of supply. Purchaser conformity assessment activities
are defined through the selection of one of four generic conformity assessment system (CAS) levels on
the basis of evaluation of the associated service and supply chain risks. The applicable CAS level is
specified by the purchaser in the PDS or in the purchase order.

The specification documents follow the editorial format of APl Standard 537 and, where appropriate, the
drafting principles and rules of ISO/IEC Directives Part 2.

The PDS and IRS are published as editable documents for the purchaser to specify application-specific
requirements. The TRS and QRS are fixed documents.

The order of precedence of documents applicable to the supply of the equipment, with the highest authority
listed first, shall be as follows:

a) regulatory requirements;

b) contract documentation (e.g. purchase order);

c) purchaser-defined requirements (e.g. PDS, IRS and QRS);
d) this specification;

e) API Standard 537.
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1 Scope

Replace section with

This supplementary specification provides requirements and guidance for the selection, design, specification,
operation, and maintenance of flares and related combustion and mechanical components used in
pressure-relieving and vapor-depressurizing systems for petroleum, petrochemical and natural gas industries.
This supplementary specification is intended for onshore and offshore facilities.

The following types of flares are outside the scope of this specification:

— liquid burner flares;

— burn pits;

— flare burners with assist media other than steam and air (e.g. high-pressure gas or water);

— temporary, mobile, trailer mounted flares.

Annex A, Annex B, Annex C and Annex D 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.

It is intended that IOGP S-722D is used to communicate and record design information. The datasheets in
Annex F and instructions in Annex E are retained for information.

Justification

The scope of this specification has been amended to include offshore flares. IOGP S-722D replaces Annex F
datasheets.

2 Normative References

Add to first paragraph

The following documents are referred to in this specification, the PDS (IOGP S-722D)or the IRS
(IOGP S-722L) in such a way that some or all of their content constitutes requirements of these specification
documents.

Add to section

ASME B16.47, Large Diameter Steel Flanges

ASTM A193/A193M, Standard Specification for Alloy-Steel and Stainless Steel Bolting for High Temperature
or High Pressure Service and Other Special Purpose Applications

EN 1092-1, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN
designated — Part 1: Steel flanges

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

ISO 10684, Fasteners — Hot dip galvanized coatings
IOGP S-562, Supplementary Specification to API Specification 6D for Ball Valves

IOGP S-611, Supplementary Specification to API 600 for Steel Gate Valves
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IOGP S-619, Specification for Unfired, Fusion Welded Pressure Vessels

IOGP S-703, Supplementary Specification to IEC 60034-1 for Low-Voltage Three Phase Cage Induction
Motors

IOGP S-704, Supplementary Specification to IEC 60034-1 for High-Voltage Three-phase Cage Induction
Motors

IOGP S-705, Supplementary Specification to API Recommended Practice 582 for Welding of Pressure
Equipment and Piping

IOGP S-707, Supplementary Specification to ISO 12490 Actuators for On-off Valves

IOGP S-715, Supplementary Specification to NORSOK M-501 Coating and Painting for Offshore, Marine
Coastal and Subsea Environments

IOGP S-718, Specification for Basic Process Measurement Instruments

IOGP S-729, Specification for Control Valves

IOGP S-738, Supplementary Specification to NORSOK M-004 Insulation for Piping and Equipment
3 Terms, Definitions, Acronyms, and Abbreviations

3.2 Specific Terms and Definitions

Add new term

3.2.67
Winterization

Set of design and operating provisions that protect equipment and piping from the effects of ambient
temperatures lower than or equal to 0 °C (32 °F).

NOTE Typical measures include heat tracing, insulation, drain and vent provisions, low-temperature material selection,
and freeze protection for instruments and pilots.

3.3 Acronyms and Abbreviations

Add to section

FCAW flux-cored arc welding
HAZ * heat affected zone
PMI positive material identification

* Cited in IOGP S-722J only.
4 Design

4.2 System Design
421 General

Add to list item a) after "release”

and including a minimum continuous case;
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Justification

This addition ensures that the minimum continuous case is considered during design, preventing flame lick
and reducing the risk of thermal fatigue, which can lead to reduced flare burner tip life.

4.2.2 Purging
4221

In first sentence, replace "by utilizing a noncondensable flammable or inert gas” with

by utilizing the following:

a) noncondensable inert gas when available;

b) noncondensable flammable gas when noncondensable inert gas is not available.

Justification

This replacement introduces a clear prioritization between inert and flammable gases, eliminating ambiguity
associated with APl 537 wording. This replacement also prevents equal interpretation of both options,
supporting consistent application.

44  Types of Flares

In second sentence of NOTE 1, replace "datasheets in Annex F and instructions on their use in Annex E"
with

IOGP S-722D and Annex E
Justification

This replacement clarifies the intent of IOGP S-722D as the primary record of design information, while
retaining Annex E and Annex F for information.

4.5 Flare Burners

Add new list section to list section a)

— The material of the flare burner shall be type 310 SS or other high-temperature alloy with mechanical
and corrosion resistance properties at 900 °C (1650 °F) exceeding those of type 310 SS.

NOTE Properties affecting material selection are high temperature yield strength, creep rupture strength,
thermal fatigue resistance, metallurgical stability, weldability and resistance to oxidation, sulfidation, chloridation,
carburization and nitridation.

Justification

Type 310 SS is specified as a minimum acceptable material to standardize and to reduce the risk of premature
failures. The use of materials with lower than type 310 SS yield strength, creep resistance and chemical
resistance at high temperatures such as type 316 SS or type 304 SS, increases the risk of flare burner damage
due to flame lick, shortens the service life of burner and increases the life-cycle cost. The price of type 310 SS
is very similar to type 316 SS. The benefits of type 310 SS higher heat resistance and life-cycle cost savings
can be achieved with very little capital cost increase. The maximum temperature of burner metal at unfavorable
operating conditions is estimated to be in the range of 800 to 1000 °C (1500 to 1800 °F). The benchmark
temperature of 900 °C (1650 °F) is selected for comparison of burner materials yield strength, creep resistance
and chemical attack resistance (oxidation, sulfidation, chloridation, carburization, nitridation).
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Add new list section to list section a)

— Attachments welded to the flare burner shall be of the same material as the flare burner.
Justification

Dissimilar welded materials increase the risk of failure due to different thermal expansion rates and different
mechanical and corrosion resistance properties of the material around the welds.

Add new list section to list section a)

— The minimum thickness of the flare burner barrel shall be 6 mm (0.25 in.) for burners with a barrel
diameter less than 0.914 m (36 in.) and 9 mm (0.35 in.) for burners with barrel diameters of 0.914 m
(36 in.) and above.
Justification

This requirement reduces the damage to the burner from flame impingement during non-optimal operation.

Add new list section to list section a)

— Internal or external refractory lining shall not be used for elevated flare burners.
Justification
Refractory lining failure would lead to the following:
— flare burner exposure to temperatures exceeding design range, burner failure and plant shutdown;
— falling internal refractory can restrict or block the flow path of the flare gas;
— falling external refractory poses safety hazards for personnel.

Add new list section to list section a)

— Pipe or tube used for the fabrication of the burner parts shall be seamless type.
Justification
Damage to flare burners is frequently observed in the areas around welds. Properties of the material in the
heat affected zone (HAZ) of welds deteriorate during welding. The number of the flare burner welds should be

minimized. Using seamless pipe or tube reduces the number of welds.

Add new list section to list section a)

— The material of steam injection nozzles and steam piping exposed to flame shall be type 316 SS or
other 300 series stainless steel with equal or higher corrosion resistance.

Justification

The minimum acceptable material is specified to reduce variants and to prevent the use of unsuitable materials
and premature failures. As the steam piping and nozzles are cooled by steam, the 300 series stainless steels
of lower grades than 310 are fit for purpose. Type 316 is selected for standardization. Due to poor corrosion
resistance, the use of lower grades such as type 304 SS is excluded. Examples of other acceptable materials
include 321, 347, 309 and 310 stainless steels, and nickel alloys.

Add new list section to list section a)

— The material of assist air distribution and injection parts exposed to the flame shall be type 310 SS
or other high-temperature alloy with mechanical and corrosion resistance properties at 900 °C
(1650 °F) exceeding those of type 310 SS.
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NOTE Properties affecting material selection are high temperature yield strength, creep rupture strength,
thermal fatigue resistance, metallurgical stability, weldability and resistance to oxidation, sulfidation,
chloridation, carburization and nitridation.

Justification

The maximum temperature of burner at unfavorable operating conditions is estimated to be within the range
of 800 to 1000 °C (1500 to 1800° F). The benchmark temperature of 900 °C (1650 °F) is selected for the
comparison of burner materials yield strength, creep resistance and chemical attack resistance (oxidation,
sulfidation, chloridation, carburization, nitridation). The cooling effect of assist air is not sufficient enough to
allow lower than 310 SS grade material for air injection parts.

Add new list section to list section a)

— For type 310 SS flare burners in offshore or coastal locations, the bolting for all flanged connections
and attachments to the flare burner shall be ASTM A193/A193M Grade B8MLCUuNA or high nickel
alloy material.

Justification

The minimum acceptable material is specified to reduce variants and to prevent the use of unsuitable materials
and premature failures. Grade B8M (316 SS) is susceptible to a high rate of corrosion in offshore environment
at temperatures above 50 °C (122 °F). Grade B8MLCuNA (6Mo) is the lowest cost material suitable for offshore
environment uncoated. Higher cost alternatives for offshore are high nickel alloys.

Add new list section to list section a)

— For type 310 SS flare burners in onshore locations, excluding coastal, the bolting for all flanged
connections and attachments to the flare burner shall be ASTM A193/A193M Grade B8M.

Justification
The minimum acceptable material is specified to reduce variants and to prevent the use of unsuitable materials
and premature failures. Grade B8M (316 SS) is standardized. Higher cost alternatives are 6Mo and high nickel

alloys.

Add new list section to list section a)

— For high nickel alloy flare burners, the bolting for high nickel alloy flanged connections and
attachments to the flare burner shall be of the same material.

Justification

This requirement for high nickel alloy burners has been added to specify the bolting of the same or equivalent
material as that of the burner and to prevent the use of stainless steel bolts.

Add new list section to list section a)

— The windshield and attachment of the windshield to the flare burner shall be designed for differential
thermal expansion.

Justification
The downwind part of a windshield reaches higher temperature than the upwind part, which causes different

thermal expansion rates in different parts of a windshield. There is high risk of windshield damage if movement
is not allowed by design of the windshield or attachment method to the burner.
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Add new list section to list section a)

— The material of construction for the flare burner windshield and windshield supports shall be the
same as the flare burner material.

Justification
The windshield is exposed to direct contact with the flame.

Add new list section to list section a)

— Velocity and venturi-type purge seals shall have drain holes incorporated at the bases.
Justification

This requirement prevents liquid accumulation which can significantly reduce efficiency of the seal and allow
air ingress into the flare riser.

Add new list section to list section a)

— The material of velocity and venturi-type purge seals shall be the same as the flare burner material.
Justification
Velocity seal failure can cause air penetration into the flare stack and header and explosion.

Add new list section to list section b)

— Where heat tracing is specified, drains on the flare stack shall be routed to grade, heat-traced and
insulated.

Justification
This requirement prevents the possible buildup of ice and blockage of the flare gas path.

Add new list section to list section b)

— Separate steam risers and controls shall be provided for each steam injection system.
Justification
Independent steam controls reduce the risk of internal burning and combustion instability.

Add new list section to list section b)

— Where winterization is specified, the muffler shall have a condensate drain pan with the drain line to
grade.

Justification
Due to known problems in industry with ice formation on flare burners and guy wires in cold climates, the drain
line should be routed to grade to allow water to drain out from the bottom of the muffler and prevent the creation

of icicles that will fall (potential damage to equipment and safety hazard).

Add new list section to list section b)

— Where winterization is required, the muffler drain pan and condensate drain line shall be heat traced
and insulated.
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Justification

Due to known problems in industry with ice formation on flare burners and guy wires in cold climates, the drain
line should be routed to grade to allow water to drain out from the bottom of the muffler and prevent the creation
of icicles that will fall (potential damage to equipment and safety hazard).

Add new list section to list section b)

— Where winterization is required and steam heat tracing on the surface of the muffler drain pan is
selected, the tracing shall include the following:

1) steam tracing, supplied from the smokeless steam supply line;
2) thermo-dynamic steam trap with discharge to the drain line.
Justification

This requirement is needed due to known problems in industry with ice formation on flare burners and guy
wires in cold climates.

Add new list section to list section b)

— The owner shall specify whether the use of center steam is allowed.
Justification

Center steam is effective in reducing the tendency for burn-back at the flare tip. When applied in the correct

ratio to the flare gas, center steam also enhances destruction efficiency.

However, the use of center steam could introduce potential operational issues, including the following:

— excessive or poorly controlled center steam, which can significantly reduce destruction efficiency and can
ultimately lead to flame instability or complete flame loss (cold venting).

— wet center steam, which can result in condensate forming on the inner surface of the flare tip. This
condensate can flow downward and accumulate in the lower sections of the flare stack.

— cold weather conditions, under which partial condensation of center steam at the exit nozzle is often
unavoidable. This condensate can freeze, potentially forming an ice plug within the flare header.

Add new list section to list section b)

— Center steam shall be supplied from a separate line to enable closing the center steam in freezing
conditions while steam for smoke suppression can still be in service.

Justification
This requirement enables closing the center steam in freezing conditions while steam for smoke suppression
can still be in service. There have been historical instances for potential forming of condensate which can

freeze within the flare stack, creating an ice plug and blocking the flare path.

Add new list section to list section b)

— Where winterization is required and the center steam is provided, the center steam line shall be
isolatable at grade and drainable.

Justification
This requirement allows isolation of the center steam when required (e.g. during winter months). In cold

climates, center burner lift or cooling steam should not be used as condensate can form and freeze within the
flare stack, potentially creating an ice plug that obstructs the flare path.
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Add new list section to list section b)

— Where winterization is required, the steam supply line to the burner shall be insulated.
Justification
The use of dry, preferably slightly superheated steam is essential to prevent condensation and potential
freezing. Steam at 17 barg (250 psig) is recommended for this purpose. However, some facilities operate with
10 barg (150 psig) steam due to limited availability of higher-pressure steam. Operation at lower steam
pressures can reduce steam efficiency, particularly under turndown conditions.

Add new list section d)

d) Forflare burners with a single variable orifice, a full flow bypass around the flare burner shall be provided.
Justification

Due to the operating principle of variable orifice type burners, there is a risk of orifice blockage or mechanism
failure.

Add new list section e)

e) For flares with multiple variable orifices, the capacity of the flare burner shall be increased above the
required design capacity by the maximum flow rate of a single variable orifice.

Justification
Use of variable orifice design can significantly extend service life of burner by maintaining higher velocity of
gas at low flowrates. However, due to the operating principle of variable orifice type burners, there is a risk of

orifice blockage or mechanism failure. Additional capacity with additional orifice would mitigate the risk.

Add new list section f)

f)  Flare burner designs shall be proven in successful operation for at least five years in two or more
installations.

NOTE New technologies can be accepted on a case-by-case basis, upon the owner’s approval. Additional design
verification and validation information such as prototype tests, functional, operational, performance, field test results
and comparison to similar proven designs may be required from the supplier.

Justification

This requirement balances the risk between unproven designs while allowing innovation.
4.6 Mechanical Design

4.6.1

Replace second sentence of list section b) with

Structural components shall comply with the specified structural design code, the supplemental
requirements in this standard and the site specific structural design specification.

Justification

This provides site specific requirements and data for structural design.

Page 13 of 50 IOGP S-722J May 2026



Supplementary Specification to API Standard 537 for Flare Package éFJ I P 3 3
J

OINT INDUSTRY PROGRAMME

4.6.5

Add new list item p)

p) thermal cycling, flame-lick and low flows;
Justification

The minimum continuous case can cause flame lick and thermal fatigue, leading to flare burner tip life
reduction.

Add new list item q)

q) constraints of the available shipping, receiving and handling facilities.

Justification

Pre-assembly of the flare stack, support structure, combustion chamber, auxiliary equipment, ladders and
platforms and utility piping to the maximum extent possible, within the constraints of the available shipping,
receiving and handling facilities, allows to save time during construction at site.

4.7 Pilots

Add to start of list section a)

For onshore applications,
Justification
This is considered a mandatory process safety requirement.

Add new NOTE to list section a)

NOTE For offshore applications, pilots may be on demand when paired with a kinetic (ballistic) system (see 4.16).
Justification
This note clarifies the position for offshore applications.

Ad(d to list section e)

The performance verification type-test shall be in accordance with A.6.
Justification
This requirement standardizes the test procedure and ensures that the performance verification type test is
performed in accordance with purchaser's expectations. The test record has sufficient details to support the

validity of the test.

Add to list section f)

For multi-burner staged flares, at least two pilots shall be provided for each stage or for each row of
burners.
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Justification

This requirement for the number of pilots for open ground flares is not covered in APl 537. Because flare gas
cannot be selectively routed to a specific stage, the failure of a single pilot renders that entire stage unavailable,
effectively reducing the overall flare capacity. Pilots are typically the weakest reliability element in a flare
system, therefore providing a spare pilot significantly increases system robustness.

Add reference to footnote @ to Table 1 heading

Table 1— Number of Pilots for Single-point Flares 2

Add footnote @

2 For elevated flares with multi-point or complex geometry burners, the inlet diameter of the flare burner shall be used instead of the
flare burner outlet diameter.

Justification

Table 1 provides requirements for single-point flares only. This footnote has been added to clarify how to
determine the minimum number of pilots for multi-point (multi-arm) flares.

Replace list section i) with

i)  The pilot burner head shall be a single cast piece or machined from a single (monolithic) piece of wrought
material.

Justification
Damage to flare burners is frequently observed in the areas around welds. Properties of the material in the
heat affected zone (HAZ) of welds deteriorate during welding. The number of flare burner welds should be

minimized. The use of a single cast or machined piece reduces the number of welds.

Replace list section k) with

k) A settling chamber or a strainer with openings no larger than 25 % of the fuel orifice diameter shall be
installed upstream of the gas orifice at the pilot.

Justification

Regardless of pilot gas supply pipe material, a strainer or a settling chamber just upstream of the gas orifice
at the pilot reduces the risk of orifice blockage and possible plant shutdown.

Replace list section 1) with

[)  The pilot tip and pilot components between the pilot tip and the air mixer shall be type 310 SS or other
high-temperature alloy with mechanical and corrosion resistance properties at 900 °C (1650 °F)
exceeding those of type 310 SS.

NOTE Properties affecting material selection are high temperature yield strength, creep rupture strength, thermal
fatigue resistance, metallurgical stability, weldability and resistance to oxidation, sulfidation, chloridation,
carburization and nitridation.

Justification

Pilot tip and pilot components above the air mixer could be in direct contact with the flame or subject to internal
burning in the fuel/air mixture supply pipe. The maximum temperature of burner metal at unfavorable operating
conditions is estimated to be in the range of 800 to 1000 °C (1500 to 1800° F). The benchmark temperature
of 900 °C (1650 °F) is selected for comparison of burner materials yield strength, creep resistance and
chemical attack resistance (oxidation, sulfidation, chloridation, carburization, nitridation).
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Delete list item 0) NOTE

Justification
This note is no longer relevant due to new list item ac) in this section.

Replace list section q) with

q) For flares with continuously lit pilots, individual fuel gas supply lines shall be installed to each pilot from a
location that is accessible while the flare is in service.

Justification

Individual fuel gas lines to each pilot improve operability and reliability of the pilots by providing a means to
test individual pilots while the flare is in operation.

Add new list section r)

r)  Pilots shall be self-inspirating pre-mix type burners with fixed heat release.

Justification

Self-inspirating pre-mix type pilots are the most reliable and widely used type of pilots suitable for most
applications. The type is specified to prevent mistaken supply of less reliable pilots such as compressed air

pre-mix type or without pre-mix.

Add new list section s)

s) Strainers shall be installed upstream of the pilot fuel gas regulator.
Justification

Strainers at the pilot are not accessible for routine maintenance. Additional strainers at grade protect the pilot
gas regulator from damage and the pilot mounted strainer from clogging.

Add new list section t)

t)  Strainers shall be accessible for online cleaning without interruption of the fuel gas supply to the pilots.
Justification

Interruption of pilot fuel gas supply would cause all pilots to go off and create a risk of unignited release of
waste gas.

Add new list section u)

u) Strainers shall have a screen or wire mesh with openings that are 25 % or less than the diameter of the
fuel orifice at the pilot.

Justification

Strainers at the pilot are not accessible for routine maintenance. Additional strainers at grade protect the pilot
mounted strainer from clogging.

Add new list section v)

v) Pressure regulators shall be accessible for online maintenance without interruption of the fuel gas supply
to the pilots.
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Justification
Spare pressure regulators reduce the risk of pilot gas interruption and plant shutdown.

Add new list section w)

w) For offshore or coastal locations, the material for pilot fuel gas regulator strainers, regulators, valves,
piping and fittings shall be type 316 SS or other material with higher corrosion resistance.

NOTE Valve and regulator material is for body material. Trim material may have greater corrosion or erosion
resistant properties than those of the body material.

Justification

Stainless steel piping reduces the risk of strainers and fuel orifice clogging. Type 304 SS has poor corrosion
resistance in offshore or coastal environments.

Add new list section x)

x) For onshore locations, excluding coastal, the material for pilot fuel gas regulator strainers, regulators,
valves, piping and fittings shall be type 304 SS or other material with higher corrosion resistance.

NOTE Valve and regulator material is for body material. Trim material may have greater corrosion or erosion
resistant properties than those of the body material.

Justification
Stainless steel piping reduces the risk of strainers and fuel orifice clogging.

Add new list section y)

y) If specified, the pilot performance test shall be carried out in accordance with A.6.

Justification

If the purchaser is not satisfied with the type test results presented by the supplier due to insufficient test record
details, different fuel, rainfall or ignition/flame monitoring system, the purchaser can require the verification test
to be performed again using equipment and conditions relevant to the purchase order. Testing at the supplier's
shop reduces the risk of delay in case of failure during commissioning and site testing.

Add new list section z)

z) Pilot tip connections shall be flanged.
Justification
Threaded connections at the pilot tip often result in thermal fatigue failure.

Add new list section aa)

aa) The pilot lines shall include a quarter turn isolation valve and pressure gauge.
Justification

This requirement provides operability and permits on-line testing of individual pilots, pilot detection and pilot
ignition systems.
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Add new list section ab)

ab) Adjustable air doors for the pilots shall not be used.
Justification

The design of the pilot fuel gas injector and air venturi mixer can be done to prevent the need for adjustable
air doors. This takes away the possibility of incorrect air door settings.

Add new list section ac)

ac) The fuel pressure regulator station shall be provided with a flanged connection for pressure monitoring.
Justification

The pressure monitoring is for a low-pressure alarm to detect loss of supply, regulator failure or regulator
blockage.

Add new list section ad)

ad) When winterization is required, the pilot gas venturi air mixers shall include a solution (e.g. electric heating
elements) to prevent hoar frost build up at the pilot mixer.

Justification

Hoar frost can form at and below freezing temperatures in humid conditions. Ice accumulation (e.g. freezing
rain) at the air mixer inlet and within the venturi body can restrict airflow and the air-fuel mixture. This is
consistent with APl 4.11, d). In humid, near-freezing conditions, hoar frost or ice buildup (including freezing
rain) at the air mixer inlet and within the venturi body can restrict airflow and the air-fuel mixture, potentially
starving the pilot. This has been a recurring issue in cold-climate operations and is often associated with rapid
decreases in ambient temperature during cold weather fronts. Hoar frost forms through the direct condensation
of water vapor into ice when air is cooled to its frost point and may occur at ambient temperatures between
-5°C and 5 °C (23 °F and 41 °F) under humid conditions.

4.8 Pilot Ignition Systems
4.8.1

Replace last sentence of list section a) with

The performance verification test shall be in accordance with A.6.
Justification
This requirement standardizes the test procedure and ensures that the performance verification type test is
performed in accordance with the purchaser's expectations. The test record has sufficient details to support

the validity of the test.

Add new list section c) NOTE

NOTE The flame front ignition panel can allow each pilot to ignite separately, through an individual flame front
propagation line per pilot equipped with an isolation valve at the ignition panel outlet.

Add new list section f)

f)  For flares that cannot be taken offline without impact on safety, two independent pilot ignition systems
shall be provided.
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Justification
This requirement improves reliability of the pilot ignition system and reduces the risk of unignited release.

Add new list section g)

g) For flares that cannot be taken offline without impact on safety, at least one of the pilot ignition systems
shall have all parts requiring maintenance installed at a location that is accessible while the flare is in
service.

Justification

This requirement improves reliability of the pilot ignition system and reduces the risk of unignited release or
unplanned shutdown of the facility.

Add new list section h)

h) The primary pilot ignition system shall have automatic pilot re-ignition upon detection of pilot flame failure.
Justification
This requirement improves reliability of the pilot ignition system and reduces the risk of unignited release.

Add new list section i)

i)  High-tension type ignition systems shall not be used for spark ignition at the pilot.

NOTE High-tension and high-voltage type ignition systems utilize sparking devices with a dielectric insulator
between the electrodes and an air gap between the ends of the electrodes. High-tension type systems typically
require voltages above 8 kV to produce a spark. Refer to A.4.3 for further information.

Justification
High-tension type spark ignition systems have poor reliability track record for the reasons described in A.4.3.1.

Add new list section j)

j)  Components of ignition systems shall be proven in successful operation for at least five years in two or
more installations.

NOTE New technologies can be accepted on a case-by-case basis. Additional design verification and validation
information such as prototype tests, functional, operational, performance, field test results and comparison to similar
proven designs may be required from the supplier.

Justification
The use of proven components reduces the risk of premature failure and unscheduled plant shutdowns.

Add new list section k)

k)  The following functions shall be implemented in the local control panel:
1) power on/off selection and indication;
2) pilot lit/unlit status indication for each pilot;
3) automatic/manual ignition mode selection for the primary ignition system;

4) manual spark pushbuttons for the primary and secondary ignition systems;

Page 19 of 50 IOGP S-722J May 2026



Supplementary Specification to API Standard 537 for Flare Package éFJ I P 3 3
J

OINT INDUSTRY PROGRAMME

5) pilot selection for the FFG system if automated valves are provided on the pilot lines.
Justification
This provides minimum functional requirements for ignition control panels installed in the field.

Add new list section |)

I) A functional test of ignition and flame detection system shall be performed at the supplier's facility.
Justification
Testing at the supplier's shop reduces the risk of delay in case of failure during commissioning and site testing.

Add new list section m)

m) Unless otherwise specified, primary ignition shall be by high energy spark ignitor supplemented with
manual FFG as back up.

Justification

High energy ignition is a well-proven technology for flare pilot ignition and well suited to automatic re-ignition
following flame loss. The FFG is also a well-established ignition system, offering the advantage that all
components requiring maintenance or replacement are accessible at ground level while the flare remains in
service. Flare pilots incorporating both ignition systems are commonly used.

Add new list section n)

n) FFG piping shall have no pockets and be sloped to drain downstream of the mixing chamber.
Justification
FFG piping can collect moisture. If pockets are present, the flame may not propagate.

Add new list section o)

o) For flame front generators that need to be capable of lighting the pilots during a total power outage, a
piezoelectric backup ignitor shall be added to the FFG ignition system.

Justification

Piezoelectric backup ignitors are widely used and do not require external power supply and therefore will
function during a power outage. A UPS can serve as a practical alternative.

Replace section with

4.8.2

The local control panel shall be installed at a location that is accessible while the flare is in service.

Justification

The local control panel requires regular access by operator personnel.
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Add new section

4.8.3 High Energy Ignition

For a high energy ignition system, the following shall apply.

Justification

This provides minimum requirements for HEI type ignition systems.

a) The sparking device shall ignite the fuel/air mixture prior to the pilot tip.
Justification

Locating the sparking device sufficiently below the pilot tip reduces the exposure of the sparking device to the
flame and prolongs service life.

b) Ignition system electrical components shall be rated to withstand the highest temperature which they are
exposed to during all flaring cases.

Justification

Flare ignition cables and junction boxes are available in different temperature ratings. Specifying the design
temperature reduces the risk that a cable or junction box with a lower than required rating is used by mistake.

c) The ignition cable connecting the ignition probe with the first junction box shall be protected from the flare
flame radiation.

Justification

Ignition failure due to cables and junction boxes exposure to high temperature is common. Additional protection
from radiation reduces the risk of ignition cable premature failure.

d) The first junction box shall be installed in a sheltered location under the flare burner access platform or
the other heat shield.

Justification
Damage to junction boxes damage is one of the frequent reasons of ignition system failure. Installation of the
junction boxes under the flare burner access platform significantly reduces the exposure to high temperatures

and improves reliability.

e) The junction boxes installed local to the pilots shall be constructed of 310 stainless steel material with a
high temperature gasket and ceramic connectors.

Justification

This requirement ensures that materials unsuitable for high temperatures are not used for junction box
terminals.

f)  The ignition system exciter shall be installed at a location that is accessible during flare service.
Justification

Making the exciter serviceable during flare operation improves overall reliability of the ignition system.
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Add new section

48.4 Flame Front Generator (FFG)

For an FFG ignition system, the following shall apply.

Justification

This provides minimum requirements for HEI type ignition systems.
a) The FFG ignition system shall be compressed-air type.
Justification

This requirement standardizes a compressed-air type FFG as opposed to a self-inspirating type due to
limitations and disadvantages of the self-inspirating FFG described in A.4.3.4.

b) The pilot shall have a dedicated flame front ignition line from the ignition control panel.
Justification

Common ignition line to all pilots with manifold at the flare burner does not guarantee the flow of fuel/air mixture
and flame front to a particular pilot due to hydraulics of the piping.

c) For offshore or coastal locations, the material for front generator lines between the FFG panel and pilots
shall be type 316 SS or other material with higher corrosion resistance.

Justification
Internal conditions in the flame front generation lines are corrosive due to internal presence of moisture, oxygen
and combustion products. The use of stainless steel pipe prevents internal corrosion of the flame front

generator lines. Type 304 SS has poor corrosion resistance in offshore or coastal environments.

d) For onshore locations, excluding coastal, the material for front generator lines between the FFG panel
and pilots shall be type 304 SS or other material with higher corrosion resistance.

Justification

Internal conditions in the flame front generation lines are corrosive due to the presence of moisture, oxygen
and combustion products. The use of stainless steel pipe prevents internal corrosion of the flame front
generator lines.

e) The FFG line size shall be DN 25 (NPS 1).

Justification

Pipe sizes larger than DN 25 (NPS 1) are more likely to have the flame front transition to a detonation. Pipe
sizes smaller than DN 25 (NPS 1) are more likely to have the flame front quenched before it reaches the pilot.

f)  The wall thickness for FFG lines shall be Schedule 40S.

Justification

FFG lines operating at near-atmospheric pressure. Based on the internal pressure alone, Schedule 10S wall
thickness could be selected. However, Schedule 40S increased wall thickness provides more rigid pipe, which

helps to reduce pipe sagging, pockets and pipe support requirements.

g) If specified, the flame front generator lines shall be heat-traced and insulated.
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Justification
Moisture inside flame front generation lines freezes and reduces or blocks the flame front path.

h) Pressure regulators and pressure gauges that are downstream of the regulators shall be provided on the
ignition fuel gas and the air supply lines to mixing chamber.

Justification
External supply pressure fluctuations can cause the wrong fuel-air ratio in the ignition mixture. Installation of
dedicated pressure regulators improves reliability of the flame front generator. Pressure gauges are necessary

for pressure monitoring.

i)  Pressure gauges installed in fuel and air supply lines shall be able to withstand or be protected from
pressure pulses occurring during ignition of the fuel-air mixture.

Justification

Pressure gauges can be damaged by the pressure pulses occurring during ignition of the fuel-air mixture in
the mixing chamber.

j)  Pressure regulators installed in the ignition fuel line and the air supply line shall have shut-off valves.
Justification

Manual pressure control allows operation of the flame front generator system in case of failure of the automatic
pressure regulator.

k) The mixing chamber and view port shall be designed for the temperature and pressure experienced during
ignition of the fuel/air mixture.

Justification

The mixing chamber and view port can experience pressure pulses and high temperature during ignition of the
fuel/air mixture. Failure of the view port can cause injury to the operator observing the ignition.

I)  When winterization is required, the FFG station shall have a 1 sm%hr (35 SCFH) instrument air purge
provided on each FFG line.

Justification

In a cold climate, the instrument air purge is sized to keep FFG lines dry. Instrument air remains under freezing
condition, so that it cannot produce condensate in freezing conditions.

m) Flow control to each line shall be one of the following:
1) fixed set control type device;
2) restriction orifice or equivalent.
Justification
These measures are straightforward to implement and ensure a defined minimum flow through the FFG lines,
maintaining them in a dry, unobstructed condition and preserving full operational readiness, even under

freezing ambient temperatures.

o) Flame front generator shall be designed for the specified air and fuel gas supply.
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Justification
Flame front generators work with a premixed air fuel mixture. For a reliable operation-on-demand, the mixture
has to be well within flammability limits for the available fuel. The design of the fuel and air flow into the mixing

chamber (e.g. supply pressure, pressure reduction device) has to match the fuel and air specifications to
achieve reliable ignitable mixtures.

4.9 Pilot Flame Detection

Replace last sentence of section b) with

The performance verification test shall be in accordance with A.6.
Justification
This requirement standardizes the test procedure and ensures that the performance verification type test is
performed in accordance with the purchaser's expectations. The test record has sufficient details to support

the validity of the test.

Add new list section d)

d) Thermocouples shall be provided for pilot flame detection.
Justification

Despite slow response and reliability issues, the thermocouple system is the main choice of pilot flame
detection as it can detect the flame of each individual pilot.

Add new list section e)

e) If specified, an independent backup flame detection system other than thermocouple shall be provided.
Justification

The decision whether the second independent flame detection system is required or not should be based on
each project or facility specific criteria. Applying the requirement of two independent systems to all facilities
would in some cases unnecessarily increase cost and complexity. When the second system is specified, the
choice of the second system (in addition to the thermocouples) should be based on each supplier’s experience.

Add new list section f)

f)  Components of flame detection systems shall be proven in successful operation for at least five years in
two or more installations.

NOTE New technologies can be accepted on a case by case basis. Additional design verification and validation
information such as prototype tests, functional, operational, performance, field test results and comparison to similar
proven designs may be required from the supplier.

Justification
Many pilot flame detection system designs exist with different limitations and varied success in operation. The
selection of proven system at bidding stage reduces the risk of delays due to additional testing or design

changes.

Add new list section g)

g) The pilot flame failure alarm shall be provided in the local control panel and plant central control system
for each pilot.
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Justification

This requirement ensures that the operator is alerted and takes necessary action quickly in case of pilot flame
failure.

Add new section

491 Thermocouples

For the thermocouple type pilot flame detection system, the following shall apply.

Justification

This list provides the minimum requirements for thermocouple type flame detection system.
a) Two single-circuit Type K thermocouples shall be provided for each pilot.
Justification

A spare thermocouple for each pilot allows the flame detection system to continue functioning in case of a
thermocouple failure. Two single-circuit (simplex) thermocouples where each thermocouple is placed in its
own sheath are more reliable than one duplex thermocouple where both thermocouples are located in the
same sheath. The damage to the sheath or insulation is likely to cause failure of both thermocouples in case
of duplex type.

b) The thermocouple tip weld shall be of ungrounded type.
Justification

Despite slower response time than the grounded type, ungrounded-type welds provide longer service life for
thermocouple by insulating the tip of the thermocouple from the sheath and from direct exposure to high
temperature.

c) The thermocouple sheath shall be Hastelloy X (UNS N06002) or equal material packed with magnesium
oxide insulation.

Justification

Hastelloy X is widely available as a sheath material. Hastelloy X performs better than other materials like
stainless steel or Inconel in the pilot thermocouple application due to high temperature resistance combined
with corrosion resistance including sulfide corrosion. Due to the small quantity of thermocouple sheaths
required, the cost impact of using Hastelloy X sheath compared to the stainless steel option is minor
considering the benefit received. Magnesium oxide resists oxidation and ionizing radiation, and is chemically
and physically stable at high temperatures.

d) The thermocouple shall be installed in a separate thermowell with internal diameter 1 mm (0.039 in.)
greater than the thermocouple, incorporated into the pilot head.

Justification

The thermowell protects the thermocouple from damage due to direct contact with the flame. As the pilot tip is
manufactured by casting, the thermowell integrated in the casting of the pilot tip would have longer service life
by avoiding welding on the pilot tip.

e) The thermocouple sheath shall be protected from flame impingement for a distance of at least 1.8 m (6 ft)

or 125 % of the actual burner diameter (whichever is greater) from the top of the flare burner, using a
thermocouple protection tube.
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Justification

This requirement protects the thermocouple from damage due to direct contact with the main flare flame which
is possible at certain wind conditions and flaring cases.

f)  The thermocouple protection tube (see 4.9.1.e)) shall be constructed of 310 stainless steel.
Justification

The thermocouple protection tube is exposed to flame lick from the flare burner and therefore has to be
fabricated from an alloy capable of withstanding prolonged exposure to high-temperature, oxidizing conditions.

Type 310 SS is commonly used for this application.

g) A sleeve at the pilot tip shall provide a gradual transition from the thermocouple guide tube (4.9.1) to the
pilot tip thermowell ID.

Justification

A gradual transition between the guide tube and the pilot tip thermowell prevents the thermocouple from
binding during installation. If the thermocouple becomes lodged at this transition, it may not be fully inserted,
resulting in low temperature readings and a false indication of pilot flame-out. The potting of the thermocouple
in the pilot thermowell requires minimal tolerance between the thermocouple at the thermowell to assure
correct temperature measurement. The tolerance between the thermocouple lead wire and the guide tube is
larger to accommodate easy installation/thermocouple replacement.

h) The thermocouples sheathing shall extend to a termination head or junction box installed in a location
protected from flare radiation.

Justification

This requirement prevents having an interface between the thermocouple and extension cable at locations
exposed to high thermal radiation. This interface point or junction box introduces additional risk of failure.

i)  Thermocouples shall be locked in the guide tube.
Justification

If the thermocouple head is not bottomed out in the pilot head, thermocouples could under read and cause
spurious alarms (loss of flame) that are very difficult to troubleshoot without access to the flare.

j)  The thermocouple termination heads or junction boxes installed local to the flare burner shall be stainless
steel material with ceramic terminals.

Justification

This requirement ensures that materials unsuitable for high temperatures are not used for junction box
terminals.

k) The thermocouple extension cable or wire shall be rated to withstand the highest temperature that it is
exposed to during all flaring cases.

Justification
This requirement ensures that the cable of correct temperature rating is used.

)  Thermocouple guide tubes shall be type 310 SS or alloy with higher temperature capability.
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Justification

Guide tubes are exposed to flame lick and therefore have to be fabricated from suitable high-temperature
metallurgy. Type 310 SS is commonly used for this application.

m) Minimum outside diameter of thermocouple shall be 8 mm (%/4s in.).
Justification

8 mm (%16 in.) is a standard available size and ensures that the thermocouples have the best chance of
surviving harsh wind and temperature conditions at the flare tip.

n) Thermocouple wiring shall be 0.5 mm? (20 AWG).
Justification

Larger wiring is required to meet lifetime expectancy.

0) Thermocouple junction box shall be minimum IP56 (NEMA 4X).
Justification

IP56 (NEMA 4X) provides a dust-tight and heavy rain-resistant enclosure suitable for outdoor junction box
installations.

p) The first junction box shall be installed in a sheltered location under the flare burner access platform or
the other heat shield.

Justification

This requirement ensures that the junction box is protected from intense flare burner heat radiation.

q) The first junction box entry for the thermocouple shall not be top entry.

Justification

This requirement prevents water settling and subsequent ingress in the top entry.

r)  The first junction box entry for the cable conduit shall not be top entry.

Justification

This requirement prevents water settling and subsequent ingress in the top entries.

s) Excess thermocouple lead wire shall not be coiled.

Justification

Thermocouples are to be of correct length for installation. Expansion loops are a normal electrical practice,
however on flares, particularly at the flare tip, temperatures can be such that the thermocouples are exposed

to high heat loads.

Add new section

4.9.2 Flame lonization

For a flame ionization type pilot flame detection system, the following shall apply.
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Justification

This requirement provides minimum requirements for flame ionization type flame detection systems.

a) The ionization cable shall be protected from flame impingement and radiation to the first junction box.
Justification

This requirement protects electric components from possible flare burner flame impingement.

b) The ionization cable shall be rated to withstand the highest exposure temperature at all flaring cases.
Justification

This requirement ensures that the cable of correct temperature rating is used.

c) The first junction box shall be installed in a location protected from flare radiation.

Justification

This requirement prevents having an interface point at a location exposed to high thermal radiation. Junction
box contacts are vulnerable to the high heat. Installation of junction boxes above the top platform introduces

additional risk of damage.

d) The ionization system junction boxes nearest to pilots shall be stainless steel material with ceramic
terminals.

Justification

This requirement ensures that materials unsuitable for high temperatures are not used for junction box
terminals.

e) The ionization system transformer and electronics shall be installed at a location that is accessible while
the flare is in service.

Justification

This requirement allows online maintenance and reduces the risk of unscheduled plant shutdowns due to flame
detection system failure.

Add new section

4.9.3 Optical Systems

For an optical type pilot flame detection system, the following shall apply.

Justification

This requirement provides minimum requirements for the optical type flame detection system.

a) The use of optical pilot flame detection systems shall be subject to approval by the owner.

Justification

Caution is advised when using optical sensors (e.g. IR technology) as a means of pilot monitoring since they
are not able to discriminate between the pilot and the main flame, and between pilots, and are very sensitive

to location and weather conditions. Snow, rain and fog can blind these sensors, leading to false flame failure
alarms. Optical sensors are at times used at existing attended facilities to monitor the total flame signal.
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b) The optical-type pilot flame detection system shall be infrared (IR) type.
NOTE Refer to A.5.2.4 for optical systems use guidance.
Justification
UV type sensors are not suitable for the pilot flame and will give inaccurate flame detection.
c) The optical sensors shall be installed on a vibration-free platform accessible while the flare is in service.
Justification
This requirement allows online maintenance and reduces the risk of unscheduled plant shutdowns due to flame
detection system failure. Vibration of the sensor optics makes focusing on the pilot flame more difficult and

causes erroneous indications.

Add new section

49.4 Acoustic Systems

For an acoustic-type pilot flame detection system, the acoustic sensors shall be installed at a location
accessible while the flare is in service.

Justification

This requirement allows online maintenance and reduces the risk of unscheduled plant shutdowns due to flame
detection system failure.

410 Piping

Add new section

4.10.9

Steam piping termination points at the stack base shall be anchored.

Justification

This requirement enables correct design of external piping provided by the purchaser.

Add new section

4.10.10

The flare header between the flare knockout drum and the riser shall slope back and drain into the flare
knockout drum or liquid seal drum.

Justification
Accumulation of liquids in the flare header between the knockout drum and the flare stack creates a risk of

liquid slug formation which can lead to the header blockage, liquid discharge from the flare burner, burning
rain and flare burner damage.
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Add new section

4.10.11

Low point drains shall be provided on all auxiliary piping lines.

Justification

Condensate or other liquids can obstruct the flow of fuel gas or extinguish the flame of the FFG ignition system.

Add new section

4.10.12

Low point drain valves shall be accessible while the flare is in service.

Justification

This requirement ensures safe access for operation and troubleshooting of pilots and ignition systems.

Add new section

4.10.13

The bolting materials for piping flanges at locations other than the flare burner shall comply with the piping
design code and the piping and bolting specifications as specified.

Justification

This provides requirements for bolting materials used for piping flanges at locations other than the flare burner.
Flare burner bolting is covered in 4.5.a).

Add new section

4.10.14

The flare gas piping diameter shall be greater than or equal to the flare header diameter.
Justification

This requirement ensures that maximum allowable velocity is not exceeded in the flare header.
411 Auxiliary Components

4.11.2

Replace section (including NOTE) with

Labyrinth type gas seals (e.g. molecular or buoyancy seal) shall not be used.

Justification
Past incidents of riser blockage caused by bell-shaped feature failures, along with the need for constant

drain-line monitoring to prevent plugging and liquid buildup, mean molecular or buoyancy seals are not
allowed.
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Add to section

Purge reduction seals shall be constructed of the same material as that of the flare tip.

Justification

This requirement mitigates against the same high temperature degradation and corrosion of the flare burner.

Add new section

411.5

Air assisted flare blowers and drivers shall be proven in successful operation for at least five years in two or
more installations.

Justification

Blower and driver in air-assisted flare application have specific design requirements that are different from
process fans and blowers. Application of design standards like APl 560 or API 673 to the flare blower can lead
to significantly higher cost and very little or no benefits.

Add new section

4.11.6
The type of driver for blowers shall be an electric motor.
Justification

Other types of drivers like steam turbine or diesel engine are more expensive and unnecessary for typical flare
application and outside the scope of this specification.

Add new section

411.7

Belt drives shall not be used for an air-assist blower.
Justification

Belt drives introduce additional risk of failure and reduce reliability.

Add new section

4.11.8

A mechanical run test of the air-assist blowers shall be performed at the supplier's facility.

Justification

Shop testing reduces the risk of delays during commissioning and site testing.
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4.12 Control of Fluid Injection for Smoke Suppression

Delete second sentence of NOTE

Add new section

4123

An optical-type smoke control system shall be installed for monitoring of smoke index in real time.

Justification

Real-time monitoring of smokeless performance enables precise control of the smoke-suppression fluid flow
rate, optimizing effectiveness while preventing overconsumption. The optical smoke sensor should use
IR-based technology or an equivalent alternative.

Add new section

4124

The steam valves shall be automatically controlled by the flare manufacturer developed control philosophy
using the measurements from the optical smoke control system.

Justification

Real-time monitoring of smokeless performance enables precise control of the smoke-suppression fluid flow
rate over streaming, optimizing effectiveness while preventing overconsumption. The optical smoke sensor
should use IR-based technology or an equivalent alternative.

413 Sizing

4.13.3 Flare Stack Height

4.13.3.4

Add new NOTE 4

NOTE 4 Identifying and specifying the elevation and distance from the flare of any points of interest where radiation
levels are to be evaluated on a case-by-case basis (e.g. cranes, helideck, elevated platforms, other equipment) is beneficial
information to be supplied by the purchaser.

Justification
Potential heat irradiation on specified points in the structure (e.q. lifting crane, helideck) can be required.

Add new section

414 Noise
4141

For steam-assisted and air-assisted flares, noise generated by the assist media shall be included in the overall
flare noise level calculations under normal and emergency operating conditions.

Justification

Steam is a significant contributor to overall flare noise.
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4.14.2

For emergency conditions, the noise level shall not exceed agreed levels at the following locations:

a) base of the stack;

b) platform level for stacks provided with derrick structures having a platform for coupling/uncoupling
segments of the retractable stack;

c) atareas normally manned;
d) at other points of interest identified in IOGP S-722D.
Justification

As personnel can be present at the locations identified in this requirement while the flare structure is in service,
this requirement is intended to ensure personnel safety.

4.14.3
For normal operation, the noise level shall be less than the agreed levels at the perimeter of the sterile area

for flow rates up to 15 % of maximum flaring capacity or at the maximum relief rate that can occur during
normal operation, whichever is higher.

Justification

This requirement benefits sites that do not have restricted access of personnel right outside of the sterile area
where maintenance activities can occur either in operating units or maintenance to components of the flare
system.

Add new section

4.15 Liquid Seal
4.15.1

For the liquid seal, the liquid seal configuration, sizing, internals and instrumentation shall be in accordance
with Annex H.9 and the specified supplemental requirements.

Justification
This provides requirements for the liquid seal design.
4.15.2

Liquid seal mechanical design, materials, fabrication and testing shall comply with the design code and
specification for pressure vessels.

Justification
This provides requirements for liquid seal mechanical design, fabrication and testing.
4.16.1

When a kinetic (ballistic) ignition system is installed, low pressure propulsion of the projectile shall be
prohibited.
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Justification
Low-pressure propulsion can result in inadequate projectile velocity, preventing the flare from reaching the

conditions necessary for reliable ignition. This increases the likelihood of misfire, fallback toward the operator
or incomplete ignition, particularly in adverse wind or operational environments.

4.16.2

When a kinetic (ballistic) ignition system is installed, pellets shall release the ignition load upon impact against
striker plate near the flare burners.

Justification

The proposed system of pellet ignition upon hitting the strike plate assures that the ignition occurs precisely
where it is needed. The pellets have safe handling characteristics as they do not ignite from rough handling or
in different spots than the strike plate. Other pellet types that can be "armed" or that release their load upon

exiting the guide tube can explode unintentionally. Explosive projectiles containing an explosive mixture are
unsafe and require special handling and can detonate if dropped.

4.16.3

When a kinetic (ballistic) ignition system is installed, a pilot shall be installed, unless specified by the owner.
Justification

This requirement ensures safe ignition of flare on demand and avoids cold flaring. There are several types of
flare ignition systems. The two preferred for a closed flare design are the kinetic (ballistic) spark ignition and a
pilot system either continuously burning or lit on demand. These systems are back-up to each other, reducing
probability for cold venting. If a flame front ignition system is selected (which is not recommended), it has
separate ignition lines to each pilot downstream of the spark plug.

4.16.4

Kinetic (ballistic) ignition systems shall only be used for offshore applications.

Justification

Pellets from the ballistic ignition system generate small fragments that fall back to the ground. For offshore
installations, these fragments typically land in unmanned areas (e.g. open sea), as flare booms are oriented
away from the platform.

4.16.5

The guide tube of the kinetic (ballistic) system shall be purged and fitted with a drain connection at its low
point.

Justification

Liquid accumulation in the guide tube can impair reliable system operation, potentially causing liquid plugging,
corrosion and biofilm formation. The intention is to keep the guide tube dry.
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5 Mechanical Details—Elevated Flares
51 Mechanical Design—Design Loads

Replace second sentence of list section 2) of list section d) with

The wall thickness for the flare gas riser of near-atmospheric pressure stacks, originating at either the inlet
flange or at the outlet connection from any integral liquid seal, shall be determined in accordance with either
of the following, whichever is greater:

— structural design code;
— pressure design code for 350 kPag (50 psig), including the corrosion allowance as specified in 5.2 d).
Justification

Flare risers (i.e. flare gas transport functionality) are subject to internal explosions. Therefore, the minimum
design pressure has been increased from 105 kPag (15 psig) to 350 kPag (50 psig).

Add new list section 6) to list section i)

6) Lifting lugs or brackets provided on the flare burner for initial installation shall be removed prior to
placing the flare burner in service.

Justification

Lifting lugs on the burner are exposed to high temperatures and likely to be damaged. The use of the lifting
lugs by mistake without re-testing the lugs can lead to failure and accident.

Add new list section 7) to list section i)

7) Loads imposed by temporary lifting equipment or scaffolding during maintenance or replacement of
the flare burner shall be included in the structural design calculations.

Justification

This requirement ensures that erection of a temporary lifting frame or scaffold does not cause failure of support
structure or maintenance platform.

5.2 Design Details

Delete "Unless otherwise specified, " from first sentence of list section a)

Justification
This requirement standardizes stack deflection.

In list section 2) of list section d), replace "1.6 mm (/16 in.)" with

3.2mm (/g in.)
Justification

Increasing the thickness from 1.6 mm ('/1sin.) to 3.2 mm (/s in.) improves structural integrity and is considered
common industry practice.
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Add new list section 5) to list section d)

5) For air-assist flare stacks with coaxial risers, the design shall consider the risk of corrosion of internal
surfaces in contact with assist air.

Justification

Assist air is moist and causes corrosion of carbon steel if not coated or if the coating is not maintained.
Corrosion monitoring and maintenance of internal pipe is typically not possible.

Add new list section f)

f)  The heat radiation from the flare burners shall be considered for the following:

1) the material selection of the structure with respect to the allowable stresses and environmental
corrosion;

2) the design of the structural steel joints under severe thermal cycling.

NOTE The design temperature for the structure can be established from radiation data and expected duration of
flaring event.

Justification

In addition to ambient temperatures, the flare support structure is exposed to flare radiation. There are different
options available to address the high temperature such as radiation shielding, passive fire protection, higher
grade materials. The structural designer needs to select the most appropriate option and include it in the design
calculations.

Add new list section g)

g) Double nuts and washers shall be provided for bolted connections used in flare support structure.
Justification

The flare support structure is subjected to thermal cycling and vibration. Bolted connections on a flare structure
are not accessible for routine maintenance. There is a risk that loose bolts may not detected and tightened

before the integrity of the structure is compromised.

Add new list section h)

h) If a single piece lift design is specified, the following shall be installed with all testing completed as
applicable prior to the lift:

1) the flare burner (if specified by the purchaser);
2) piping;

3) insulation;

4) ladders and platforms;

5) accessories attached to the stack (e.g. junction boxes and cable trays).
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Justification

A single-piece lift with all components pre-installed is preferred to confirm fit and functionality before lifting.
This approach reduces rework, ensures proper alignment and significantly minimizes the need for working at
height.

5.3 Flanges

5.3.1

Replace first sentence with

The elevated flare burner and auxiliary connections at the flare burner (e.g. pilot fuel gas, FFG lines, steam,
air) to the respective risers shall be flanged as follows:

Justification
This requirement facilitates quick flare burner removal for maintenance or replacement.

Replace list item a) with

a) for flanges for DN 600 (NPS 24) and smaller burners: ASME B16.5, Class 150 RFSO / RFWN or
EN 1092-1, PN 25 Type 01/ Type 11 or fabricated plate flanges drilled in accordance with the specified
code;

Justification

This requirement allows the use of weld-neck type flanges for burner is cases with severe operating conditions
to increase strength and extend service life.

Replace list item b) with

b) for flanges for burner sizes greater than DN 600 (NPS 24): forged flanges or fabricated plate flanges
drilled to ASME B16.47 or dimensions specified in Table 3;

NOTE For flange sizes greater than those shown in Table 3, follow the flare manufacturer’s standard.
Justification

This requirement allows the use of ASME B16.47 flanges to standardize with the riser counterflange and
reduces the risk of delays and rework due to flange mismatch.

Replace list item c) with

c) for DN 600 (NPS 24) and smaller size auxiliary connection: ASME B16.5 RFWN type or EN 1092-1
Type 11.

Justification

This requirement allows the use of flanges fabricated from plate if forged flanges are not available in type 310
SS or nickel alloy material due to the small quantity required.

5.3.5

Replace section with

The bolted connection of the flare burner to the stack and bolted attachments mounted on the flare burner
(e.g. pilots, windshield, muffler) shall have double nuts.
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Justification

Bolted connections on the flare burner can get loose due to vibration and thermal cycling. Bolted connections
on the flare burner cannot be accessed for tightening when the flare is in service.

Add new section

5.3.6

Flanged joints at the flare burner shall use metallic gaskets.

Justification

Metallic gaskets are preferred because they maintain sealing integrity even under extreme temperatures.

Add new section

5.3.7

Bolt tightening torque values for the flare burner flange and auxiliary piping flanges at the burner shall be
provided.

Justification

This requirement reduces the risk of bolt failure due to overtightening and thermal expansion/cycling.
5.4  Materials of Construction

5.4.2

Replace section (including NOTE) with

The flare burner inlet flange material shall be the same as the flare burner.

Justification

Minimum acceptable material is specified to reduce variants and to prevent the use of unsuitable materials
and premature failures. Carbon steel is excluded to prevent dissimilar materials welding and the need for
painting of the flange.

Add new section

5.4.8

Where alloy steels (e.g. stainless steel, alloy 625) are used for derrick structures, the steel shall be galvanically
isolated from structural steel grade materials (e.g. carbon steel).

NOTE This applies to gas risers, ladders, platforms and stairs that could be in contact with the speciality steel.
Justification

This requirement prevents accelerated degradation from galvanic corrosion.
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5.5 Welding
5.5.1

Replace "the structural design code or the pressure design code” with

the pressure design code and IOGP S-705

Justification

IOGP S-705 provides minimum additional requirements for welding specific to oil and gas industry applications.
5.5.2

Replace "the structural design code or the pressure design code” with

the pressure design code and IOGP S-705

Justification

Application of the purchaser's specifications for pressure vessels and welding has been added.
5.5.3

Replace "either the structural design code or the pressure design code" with

the structural design code
Justification
The pressure design code is not applicable to derrick structure welding.

Add new section

554

Welding consumables with filler metal matching base material shall be used for flare burner welding.
Justification

Matching the filler material reduces the risk of sulfidation or stress relaxation cracking at flare burner welds.

Add new section

5.5.5

Attachment welds to the flare burner shall be full penetration.

Justification

This requirement achieves full strength of the weld.
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Add new section

5.5.6

For welding at flare burner, the welding heat input shall be controlled at less than 1.5 kdJ/mm (38.1 kJ/in.)
without preheat.

Justification
This requirement reduces the risk of distortion, hot cracking and sensitization and/or intermetallic precipitation.

Add new section

5.5.7
The flux-cored arc welding (FCAW) process shall not be used for welding of attachments to the flare burner.

NOTE This is due to the risk of high heat input in relation to hot cracking and the criticality of attachments (e.g. lifting
lugs, pilots, windshield).

Justification

Due to the risk of high heat input in relation to hot cracking and the criticality of attachments (e.qg. lifting lugs,
pilots, windshield).

5.5.8
Root pass shall be done with gas tungsten arc welding (GTAW).
Justification

This requirement gives the possibility to use SMAW, GMAW-S, PAW or GTAW for root pass (as per
IOGP S-705). GTAW is more robust and preferred for flares.

5.5.9

The first three passes of corrosion resistant alloys (CRAs) full penetration welds shall be performed with gas
backing protection (with Ar or N2).

Justification

This requirement ensures proper weld penetration, final chemical composition (for corrosion and purity
purposes) and good mechanical characteristics of the root pass. Traditionally, this consists of one or two
passes.

5.5.10

Ceramic or metallic backing strips shall be forbidden for butt welds.

Justification

API 582:2023, 13.1.5 gives the possibility to use ceramic strips. Some operators prefer to avoid this to prevent
contamination. Metallic backing strip to be avoided for corrosion risks.
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5.6 Inspection
5.6.1

In list section a), replace "The structural design code or pressure design code" with

The pressure design code, pressure vessels and welding specifications
Justification
This requirement aligns with 5.5.1.

Add new section

5.6.3

Flare burner welds shall be visually inspected during the welding operation and again after the work is
completed to determine satisfactory penetration of weld metal fusion and satisfactory operator performance.

Justification
This requirement reduces the risk of failure of the flare burner welds.

Add new section

5.6.4

Butt welds in the flare burner shall be 100 % radiographed.

Justification

Weld damage is a common cause for flare burner failure. 100 % radiography reduces the risk of failure.

Add new section

5.6.5

Fillet welds in the flare burner shall be 100 % examined by dye penetrant testing.

Justification

Weld damage is a common cause for flare burner failure. 100 % NDE reduces the risk of failure.

Add new section

5.6.6

Positive material identification (PMI) shall be performed on all flare burner parts materials and welds.

Justification

Flare burner parts are critical to flare reliability. PMI reduces the risk of failure due to the use of incorrect
welding consumables or base material.
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Add new section

5.6.7

Parts of the structure intended for assembly at site shall be trial-assembled and match-marked before shipping.
Justification

Trial assembly before shipping reduces the risk of delays during site assembly.

Add new section

5.6.8
Butt welds in the flare burner shall be 100 % examined by dye penetrant testing.
Justification

Dye penetrant testing allows detection of surface cracking defects. This requirement complements and comes
in addition to the radiographic examination as per 5.6.4.

Add new section

5.6.9
When a hydrostatic test is performed on the applicable parts, the tested part shall be fully drained and dried.
Justification

This requirement prevents mechanical damage. This is particularly important when the equipment is to be
shipped to subzero temperature locations.

5.7 Surface Preparation and Protection

Replace entire section (5.7.1 through 5.7.4) with

Add new section

5.71

The corrosion protection for pressure-containing parts and structural parts shall be in accordance with the
coating specification as specified.

Justification

This requirement specifies the purchaser's coating requirements. IOGP S-715 can be used for coating
requirements for CX (extreme) corrosivity environments (e.g. offshore, coastal, highly polluted and wet). For
the flares in locations with atmospheric corrosivity categories C2 to C5, the purchaser's coating specification
can be used.

Add new section

5.7.2

The flare support structure coating system shall be suitable for the expected exposure temperature due to flare
flame radiation but not less than 200 °C (392 °F).
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Justification

High temperature exposure due to flame radiation may not be covered by general coating specification for
structural steel. A minimum temperature of 200 °C (392 °F) is specified to ensure that the selected coating
system is equal or better than galvanizing in terms of the acceptable temperature range.

Add new section

5.7.3

Carbon steel tubular members shall be protected against internal and external corrosion, closed and sealed.
Justification

This requirement prevents internal corrosion of tubular structural members.

Add new section

5.7.4

Galvanizing shall be in accordance with ASTM A123/A123M, ASTM A143/A143M, ASTM A153/A153M, ASTM
A384/A384M, ASTM A385/A385M or ISO 1461.

Justification
The ISO standard is now included for non-US locations.

Add new section

5.7.5

Bolts joining galvanized sections shall be galvanized in accordance with ASTM A153/A153M or ISO 10684.
Justification

The ISO standard is now included for non-US locations. Electroplated bolting has been removed. Electroplated
coating thickness is much lower than hot-dip galvanizing and cannot provide the required service life duration
without maintenance.

5.9  Aircraft Warning Lighting

Add new section

5.9.3

If a retractable flare stack system is selected, aviation warning lights shall be retractable without shutting down
the flare relief system.

Justification

API 537 permits fixed or retractable. The retractable option prevents the need for access platforms and other
infrastructure.
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5.10 Platforms and Ladders
5.10.4

Replace section with

The material of construction for platforms, ladders and safety gates shall be suitable for the expected exposure
temperature due to flare flame radiation.

Justification

The top of the flare support structure is exposed to temperatures that can exceed the maximum allowable
temperature for carbon steel and/or for the coating system.

5.10.6

Delete section 5.10.6

Justification
Safety gate material and coating are now covered in 5.10.4.

Add new section

5.10.7

If specified, a 360° platform shall be provided below the flare burner mounting flange for inspections,
maintenance, and replacement of the flare burner and auxiliaries.

Justification

This requirement provides a safe working environment during inspections and maintenance of the flare burner,
pilots and other items located near the flare burner.

Add new section

5.10.8

The flare burner maintenance platform shall have a clearance width of at least 0.9 m (3 ft) from the flare burner
and its appurtenances.

Justification
This requirement provides safe access during maintenance.

Add new section

5.10.9

For flares equipped with a buoyancy-type air seal, a platform shall be provided for access to the inspection
and clean-out nozzles.

Justification

This requirement provides safe access during maintenance.
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Add new section

5.10.10

Access platform(s) shall be provided for inspection and maintenance of fixed, non-retractable type aircraft
warning lights.

Justification
This requirement provides safe access during maintenance.

Add new section

5.10.11

For flare systems equipped with a liquid seal, platforms shall be provided for access to instruments and valves.
Justification

This requirement provides safe access during maintenance.

Add new section

5.10.12

Ladder and platform attachments to the flare stack shall be by bolting to the welded support clips.
Justification

Removable ladders and platforms make transportation, construction and maintenance activities easier.

Add new section

5.10.13

If specified, a stairway with a width of at least 0.9 m (3 ft) shall be provided from grade to riser
mounting/demounting working platforms.

Justification
During riser demount activities, frequent access is required by personnel carrying tools.

Add new section

5.10.14

Ladders shall have a side exit to the arrival area.

Justification

Considering the high climbing distance of elevated flares, the side-step type ladders are safer and easier to
climb than walk-through type.
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Add new section

5.10.15

If specified, a 360° access platform shall be provided at each guy wire fixing elevation.
Justification

This requirement enables safe periodic inspections of guy wire attachment to stack.
6.1 Combustion Chamber

6.1.4

Replace "when surface temperatures exceed 80 °C (175 °F) for areas for personnel access during
operation" with

in areas for personnel access during operation when surface temperatures exceed the specified value
Justification

APl 537 specifies a maximum personnel exposure temperature of 80 °C (175 °F), whereas local safety
requlations often require a lower temperature of 60 to 65 °C (140 to 149 °F).

Add new section

6.1.5

The refractory design hot-face temperature shall be the calculated hot-face temperature plus 165 °C (300 °F)
based on the maximum flaring case with the maximum ambient temperature and zero wind velocity.

Justification
This requirement provides standardized safety margin for refractory thickness calculation.

Add new section

6.1.6

The refractory design cold-face temperature shall be calculated based on the maximum flaring case at the
maximum ambient temperature and with zero wind velocity.

Justification
This requirement provides a standardized safety margin for refractory thickness calculation.

Add new section

6.1.7

If refractory ceramic fiber (RCF) material is used, the supplier shall provide procedures to mitigate health
hazards caused by ceramic fibers during installation, operation and maintenance activities.

NOTE RCEF lining material is a potential health hazard classified in Europe as Category 2 carcinogen. The purchaser
may require the flare supplier and flare manufacturing shop to follow the purchaser's internal policy that outlines
requirements for personnel working with and exposed to RCF materials.
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Justification

RCF is considered to be a hazardous material in many countries. RCF is classified as a Category 2 carcinogen
in Europe. The classification as a Category 2 carcinogen applies to fibers of a size less than 6 mm (0.25 in.)
length weighted geometric mean diameter. Most RCF products fall into this category. Any work with RCF is
subject to more stringent control measures.

Add new section

6.1.8

The combustion chamber design shall prevent water ingress between refractory and casing.
Justification

This requirement prevents casing corrosion, extends service life and reduces maintenance cost.
6.4 Pilots

6.4.1

Add to section

The first stage shall be equipped with at least two pilots.

Justification

This requirement prevents emergency shutdown of the facility in case of one pilot failure.
6.5 Wind Fence

Add new section

6.5.7
View ports shall allow observance of all pilots and burners while the flare is in service.

Justification

This requirement allows visual monitoring and troubleshooting of burners and pilots and reduces the risk of
failure.
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Annex H
(informative)

Migration of Technical Content from API Standard 521, Seventh Edition

Add new section H.0 before section H.1

H.0 Normative Requirements

Where clauses are modified or added, only these become normative. This includes where "should" is replaced
with "shall" to change the recommendation text to a requirement.

H.2 Freezing and Icing in Flare Tips
H.2.1 Steam-assist Flares in Cold Climates

Replace first sentence of second paragraph with

The flare burner, stack and flare header shall be designed to prevent blockages. Options to prevent blockages
of the flare stack/flare header include the following:

Justification

The new content lifted over from API1 521:2020 (Seventh Edition) 5.7.5.1 has been changed from an informative
statement to a requirement.

H.2.2 Low-pressure Forced-air Flares in Cold Process Service

Replace first sentence of second paragraph with

The flare gas flow paths shall be designed to prevent blockages. Options to prevent blockages of the flare gas
flow paths include the following:

Justification

The new content lifted over from API 521:2020 (Seventh Edition) has been changed from an informative
statement to a requirement to prevent condensation and freezing of moisture in the assist air leading to
blockage of the flare gas flow paths.

H.6  Thermal Radiation

H.6.1 Effect on Human Skin

H.6.1.1

Add to section

For demountable derricks with multiple risers (see A.1.2.4 for definition), a heat shield at the first platform and
temporary shelters at grade shall be provided within the sterile area to protect personnel.

Justification

With multiple demountable flares in the same derrick, one of the flares can be demounted while the others are
still in service. The intent is to have a safe area for personnel demounting the flare tip.
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H.6.2 Effect on Equipment
Add to section

The flare burner davit, when installed, shall be retractable underneath a heat shield.

Justification

This requirement protects against excessive heat radiation.
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Bibliography

Add to start of Bibliography

The following documents are informatively cited in the text of this specification, API1 537, the PDS (IOGP S-722D)
or the IRS (IOGP S-722L).

Add to Bibliography

[68] ASME Boiler and Pressure Vessel Code, Section VIII, Rules for Construction of Pressure Vessels
[69] ASME Boiler and Pressure Vessel Code, Section IX, Welding, Brazing, and Fusing Qualifications

[70] API Specification Q2, Quality Management for Service Supply Organizations for the Petroleum and
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[72] API Recommended Practice 582 *, Welding Guidelines for the Chemical, Oil, and Gas Industries
[73] API Standard 673 *, Centrifugal Fans for Petroleum, Chemical, and Gas Industry Services

[74] EN 1011 (all parts), Welding — Recommendations for welding of metallic materials

[75] EN 1090-2, Execution of steel structures and aluminium structures — Part 2: Technical requirements
for steel structures

[76] EN 10204, Metallic products — Types of inspection documents

[771 1SOI/IEC Directives, Part 2, Principles and rules for the structure and drafting of ISO and IEC
documents

[78] 1S0O 9001:2015, Quality management systems — Requirements

[79] 1SO 10005, Quality management — Guidelines for quality plans

[80] ISO 10474, Steel and steel products — Inspection documents

[81] ISO/IEC 17000:2020, Conformity assessment — Vocabulary and general principles

[82] ISO/IEC 17025:2017, General requirements for the competence of testing and calibration laboratories

[83] IS0 19901-5:2021, Petroleum and natural gas industries — Specific requirements for offshore structures
— Part 5: Weight management

[84] IEC 60721-2-1, Classification of environmental conditions — Part 2-1: Environmental conditions
appearing in nature — Temperature and humidity

* Cited in IOGP S-722J only.
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