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:2011(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

This part of ISO 7005 makes normative reference to a family of two distinct steel flange series, each of which
has sectorial relevance in noteworthy global marketplaces. Each is widely used within these regional entities.
Each of these individual flange series, taken separately, represents a very large installed flange population
and as such, it is not an economically viable option to compel replacement with a single flange series.

The |steel flange harmonization specified in the previous edition did not achieve the antiCipated market
acceptance. This can be attributed firstly to the fact that this part of ISO 7005 has not, prior, to this revision,
beer] updated and, secondly, that this part of ISO 7005 lacked normative requirements for'many materials and
their| corresponding pressure/temperature ratings. In addition, dimensional compromises madg¢ during the
draftjng of the previous edition have not been acknowledged in important market s€ctors. Whilg this part of
ISO 005 remained unchanged for many years, sectorial flange standards have'Kept pace and|by doing so
mairjtained market prominence. With this revision, normative reference requirements are added for the two
mos{ prominent sectorial flange series, each endowed with significant market presence.

The [revision of this part of ISO 7005 is intended to more readily accommodate and expand fegional and
natignal standardization needs by providing ready access to a_sectorial series whose requifements are
contémporaneous with regional imperatives.

© 1S0O 2011 — All rights reserved Vv
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Pipe flanges —

Part 1:
Steel flanges for industrial and general service piping systems
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Scope

part of ISO 7005 establishes a base specification for pipe flanges suitablefor general j
strial applications including, but not limited to, chemical process industries, electric powe
stries, petroleum and natural gas industries. It places responsibility for the selection of a flang
urchaser.

applicable to flanges within facilities engaged in the processing-or handling of a wide vari
ding steam, pressurized water and chemical, petroleum, natural gas or related products.

\PLE
al gas facilities), offshore oil and gas production platforms, chemical plant, bulk plant, compounding plar

part of ISO 7005 is also applicable to packaged equipment piping, which interconnects indi
ages of equipment within a packaged equipment assembly for use within facilities eng

bssing or handling of a variety of fluids, including steam and chemical, petroleum, natural g
Licts.

Normative references
ences, only the edition\cited applies. For undated references, the latest edition of theg
ment (including any amendments) applies.

092-1, Flanges--and their joints — Circular flanges for pipes, valves, fittings and ag
esignated —Rart 1: Steel flanges

/ASME B16.5, Pipe Flanges and Flanged Fittings — NPS 1/2 through NPS 24 Metric/Inch St

following referenced documents are indispensable for the application of this document.

burpose and
I generating
e series with

ety of fluids,

Steam power plant, petroleum refinery, loading terminal, natural gas processing plant (inclyiding liquefied

t, tank farm.

idual pieces
aged in the
bs or related

For dated
referenced

cessories —

andard

/ASME B16.47, Large Diameter Steel Flanges — NPS 26 Through NPS 60 Metric/Inch StanTard

3 Terms and definitions

Fort

3.1
amb

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

ient temperature

temperature of the surrounding atmosphere in the immediate vicinity of the flange used in a piping system
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3.2

design pressure

most severe pressure, taking into account its corresponding temperature selected for the design of the piping
to which the flange is attached

NOTE The piping design pressure, taking into account the flange material and its application temperature, is not
permitted to exceed the maximum allowable pressure listed in the tables of pressure/temperature ratings of the reference
flange standard.

3.3

design temperature

maximum t

nnrahlrn at desian DrSSSUFS; |||1n|\/ to-he reached in nnnrahnn as either the fnmhnrahlrn Q
14 g

f the

flowing fluid
specified by

NOTE T
permitted to
reference flan

3.4
fabricator
erector
individual or
owner's pipi
piping code

NOTE W
manufacturer

3.5

flanged join
joint that is
good practic

3.6

flange nom
(PN series)
used in a pi
the physical

NOTE 1 T
The use of thg
NOTE 2 Al

3.7
flange nom

or the temperature at the mld thlckness of the piping waII to which the flange is attache
the purchaser

ne piping design temperature, taking into account the flange material and its application pressure,
exceed the maximum allowable temperature listed in the tables of pressure/temperatlre ratings ¢
ge standard.

organization that takes responsibility for fabrication or installation,of piping in accordance wit
Nng engineering design specification and in accordance with<the requirements of the gove
br standard

hen so designated by the owner, he may be recognized as.the purchaser; not to be confused with a f]

t
composed of interrelated components (flanges, gasket and bolting), which are assembled
e to provide both mechanical strength and leaktightness

nal size

bing system, comprising ¢the-letters DN followed by a dimensionless number indirectly relat
size of the bore or outside diameter of the end connection, as appropriate

he number following-DN does not represent a measurable value and is not used for calculation purp|
e prefix DN is applicable to steel flanges bearing PN designations.

Hapted from|SO 6708:1995, definition 2.1.

nal size

i, as

s not
f the

h the
rning

ange

with

blphanumeric designation of-size, used for reference purposes, which is common for components

ed to

oses.

used 'Fr\r' roforonr\o pUFpOSes: \uhlr\h |e commor

n for

(class seri

alnhanllmnrlr\ rlncunnohr\n r\f cu-la
Pt Sigt SH£8—HS8a— o188 reRce—pHPOSesS

components used in a piping system, comprising the letters NPS followed by a dlmen5|onless number having
an indirect correspondence to the physical size of the bore or outside diameter of the end connection, as

appropriate

NOTE

The dimensionless number may be used as a size identifier without the prefix NPS. This size identification

number does not represent a measurable value and is not used for calculation purposes. The use of the prefix NPS is
applicable to steel flanges bearing class designations.
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3.8

flange rating designation

(PN series) alphanumeric designation that is used for reference purposes, relating to flange
pressure/temperature capability, taking into account flange material mechanical properties and component
dimensional characteristics, comprising the letters PN followed by a dimensionless number

NOTE 1 The number following the letters PN does not represent a measurable value and is not used for calculation
purposes except where specified in a relevant standard. Reference to PN is meaningful only when it is related to a
relevant component. The use of the designation PN is applicable to all steel flanges bearing nominal size designations DN.

NOTE 2 It is the intent that all flange end equipment of the same nominal size (DN) designated by the same PN
numherhave anlnnfihln mnﬁng dimensions

NOTE 3 The maximum allowable pressure for a flange having a PN number depends on the flange. miterial and its
appli¢ation temperature and is to be found in tables of pressure/temperature ratings in the reference(flange sfandard.

NOTE 4  Adapted from ISO 7268.

3.9
flange rating designation
(clags series) alphanumeric designation that is used for referenee.’ purposes, relating to flange
presgure/temperature capability, taking into account flange material meehanical properties and component
dimgnsional characteristics comprising a dimensionless number that is frequently preceded py the word
“class”

NOTE 1 The designation number does not represent a measurable value and is not used for calculation purposes
except where specified in a relevant standard. Reference to a class is meaningful only when it is related| to a relevant
comgonent. The use of the designation class is applicable to all-steel flanges bearing size designations NPS

NOTE 2 It is the intent that all flange end equipment ofithe same nominal size (NPS) designated by the same class
numier have compatible mating dimensions.

NOTE 3 The maximum allowable pressure for a‘flange having a class number depends on the flange material and its
appli¢ation temperature and is to be found in tables of pressure/temperature ratings in the reference flange sfandard.

3.10
flange series

serigs

clasgification system for flange-designs having a common derivation

NOTE 1 This part of IS@ 2005 specifics flanges of two series: PN series and class series.

NOTE 2 It is thesintent that all flange end equipment of the same series having the same rating designation and the
samg nominal siz& have compatible mating dimensions.

3.1
flange style
styl

name used within a flange series for designating dimensional features usually relating to an attachment
method

EXAMPLE Threaded, socket, slip-on, lapped, blind or welding neck.

3.12

fluid service category

category concerning the application of a piping system, considering the combination of fluid properties,
operating conditions and other factors which establish the basis for design of the piping system as determined
by the purchaser

© 1S0O 2011 — All rights reserved 3
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3.13

manufacturer

individual or organization that takes responsibility for the manufacture of flanges in accordance with the
purchaser's instructions and in accordance with the requirements of this part of ISO 7005

NOTE 1 The manufacturer is not responsible for the selection of gaskets or bolting.
NOTE 2 If a manufacturer employs subcontractors for certain tasks, he is deemed to retain full control over their work.
NOTE 3  Adapted from ISO 15649.

3.14
minimum application temperature

lowest tempgrature of the flowing fluid at the mid-thickness of a piping wall to which a flange is attachefl, as
determined by the purchaser

3.15
minimum application temperature
when specifled by the user it may be the lowest service temperature at the mid-thickness of a piping whll to
which a flange is attached

3.16

owner
individual or|organization responsible for establishing the requirements fordesign, construction, examingtion,
inspection and testing that govern the fluid handling or process facility of which the flanges is part

NOTE The owner is responsible for the selection of gaskets and bolting as well as the assembly of flanged jointg.

3.17
packaged eguipment
assembly of|individual pieces or stages of equipment, complete with interconnecting piping using flanggs for
connections|in external piping

NOTE 1 The assembly may be mounted on a skid orother structure prior to delivery.

NOTE 2 The owner can be the individual orerganization that purchases flanges and/or, more often than not, that is
responsible fgr operating the facility.

NOTE 3  APapted from ISO 15649.
3.18
pipe

pressure-tight cylinder te.which flanges may be attached, used to convey a fluid or to transmit a fluid presgure

NOTE 1 P|pe is ordinarily designated “pipe” in applicable material specifications. Materials designated “tube” or “tybing”
in the materia] specifications are often treated as pipe when intended for pressure service.

NOTE 2  Adaptedrom1t50-145649-

3.19

piping

assemblies of piping components, such as flanges or components with flanges attached, used to convey,
distribute, mix, separate, discharge, meter, control or snub fluid flows

3.20

piping component

mechanical element, such as a flange or flanged end component, suitable for joining together or assembly into
pressure-tight fluid-containing piping systems

EXAMPLE Pipe, tubing, flanges, gaskets or bolting.

4 © 1S0O 2011 — All rights reserved
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3.21
piping system
interconnected piping components, including flanges, subject to the same set or sets of design conditions

3.22

plant

industrial plant used for the purposes of generating electric power, manufacturing or processing of chemicals,
or raw materials or intermediates for such chemicals, where such chemicals may also be petroleum products

EXAMPLE Power station, chemical plant or refinery.

NOT - A p:dl It miay il |b:udc auppuﬁ.il 1y al Id oCI1 V;L:U fabi:itica, aux,:l ado atwayc, utl:lty al Id vvaotc tl UGtIIIUI g UnItS
3.23

purdghaser

indivjdual or organization that takes responsibility for specifying requirements  for“flanges| or flanged
components, including the designating of the flange series, used in piping system applications inf accordance
with pny requirements established using this part of ISO 7005

NOTE The purchaser can be the owner of the plant or his designated agent.

4 Purchaser specification data
4.1 | Specification details

411 General

The purchaser shall provide the flange manufacturer-with the following information.

41.2 Flange series
Flange series shall be specified as PN or)class.
— |f PN series is specified, flanges shall be in accordance with EN 1092-1.

— |f class series is specified, flanges shall be in accordance with ANSI/ASME B16.5 or ANSI/ASME B16.47
series A or B, as applicable.

4.1.3 Flange rating designation

Flange rating<designation shall be specified as PN or class with the associated identifying dimensionless
numper that,“along with the flange material, identifies the pressure/temperature rating that gpplies for a
spegificAlange.

4.1.4 Flange size

Flange size designation shall be specified as DN or NPS with the associated identifying dimensionless
number that relates to the piping size in which the flange is used.

— If PN series is specified, flange size shall be DN in accordance with EN 1092-1.

— If class series is specified, flange size shall be NPS in accordance with ANSI/ASME B16.5 or
ANSI/ASME B16.47, as applicable.

© 1S0O 2011 — All rights reserved 5
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4.1.5 Flan

ge material

Flange material shall be specified in accordance with the flange series.

1.

ANSI/ASME B16.5 or ANSI/ASME B16.47, as applicable.

4.1.6 Flan

Flange desigl;n shall be specified. Each flange series has an array of flange designs including a variety 0

connections

NOTE 1 P

NOTE2 C

4.2 Resp

421 Own

The owner i

plant, petrolgum refinery, chemical plant or other facility where the piping is installed and operated. The o
or his desigr

PN. The ow
govern the

ensure that any service requirements and limits are designated for the piping in which flanges are installe

4.2.2 Man

The manufa
of this part ¢

the specificdtion of flange material or of gaskets or bolting materials.

4.2.3 Fabr

The fabricat
systems hay

5 Proce

ge style

If PN series is specified, flange material shall be in accordance with the material requirements of
EN 1092-

If class series is specified, flange material shall be in accordance with the material requirements of

for attaching to a pipe.

N series flanges are related to pipe outside diameter; see 1ISO 4200.

ass series flanges are related to pipe outside diameter; see ANSI/ASME B36.10M.
pnsibilities
er

5 normally responsible for the operation of a fluid handling“or process facility, such as a p|

ated agent has the responsibility for specifying flange material and the flange series, e.g. cla
her establishes requirements for design, constructign,~examination, inspection and testing vy
pntire facility of which the flanges are only a small part. It is the responsibility of the own

ifacturer

f ISO 7005 and the purchaser spéecifications. The manufacturer of flanges is not responsib

cator and/or erector

or and/or erector-of-flanged joints should install pipes, piping, piping components and p
ing flanged joints\inaccordance with the instructions specified by the owner.

end

pwer
wner
5S or
hich
er to
.

cturer of flanges shall manufacture-these piping components in accordance with the requirements

e for

iping

5S Or

the specmed flange series document stlpulates reqwrements by reference to other standards
requirements of those reference standards shall apply, provided that they are not in conflict with this part of

ISO 7005.

6 Pressure limits

Ahere

the

Flanges should be installed in systems where provision has been made to safely contain or relieve any
excessive pressure to which the flanges may be subjected. Subject to applicable governing regulations or
codes, flanges for flanged joints not protected by a pressure relieving device, or that can be inadvertently
isolated from a pressure relieving device, should be selected having pressure/temperature ratings for at least
the highest pressure that can be developed in the piping in which they are installed. See 8.2.

© 1S0O 2011 — All rights reserved
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NOTE Measures necessary for adequate pressure resistance or relief are the responsibility of the owner, since piping
changes can occur after or during flange procurement or manufacture.

7 Material

7.1 General

The purchaser shall take appropriate measures to ensure that the material specified for flanges is suitable for
the intended application. The flange manufacturer shall take appropriate measures to ensure that the material
used_conforms to the provided material specification

7.2 | Pressurized parts
Wheh selecting materials for flanges, the following is recommended to the flange purchaser.
a) Materials should be suitable for the design, operating and test conditions.

b) Materials should have sufficient ductility and toughness. Due care Should be exercised|in selecting
Mmaterials in order to prevent brittle-type fractures; where, for specificireasons, it is necessary|to use brittle
Mmaterial, appropriate safety measures should be taken. See ISO 15649:2001, 4.3.2, fpr minimum
requirements. Ductility or toughness requirements, as necessary, shall be specified in the flange
burchasing documents.

c) Materials should be suitable for the fluid service. Materials should be sufficiently chemically resistant to
he fluid contained in the piping; the chemical and physical properties necessary for opergtional safety
should fall within the projected material lifetime of thie'flanges or flanged components.

d) Material function due to ageing should be taken“into account.

e) Materials should be selected in order to avoid undesirable effects (e.g. galvanic corrosion) Wwhen various
ypes of materials are joined.

f)  Materials should be suitable for the intended fluid service and operating procedures.

7.3 | Traceability

When specified in the flange purchaser's specification, material certificates or material test repprts shall be
provided.

When material eeriificates or material test reports are specified, the manufacturer shall have in place and
continuously_imaintain suitable procedures for identifying the flange material. A purchaser's [specification
shoyld include a note to the effect that the material certificates are to be provided at the time the flanges are
delivered.

8 Application considerations

8.1 Pressure

Selection of flanges should be based on the temperatures and associated pressures along with due
consideration of various other effects, such as water hammer, and their consequent loadings, as determined
by the purchaser taking into account the requirements in ISO 15649.

© 1S0O 2011 — All rights reserved 7
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8.2 Pressure/temperature specification

The pressure rating of flanges shall be not less than the pressure at the most severe condition of coincident
internal pressure and temperature (minimum or maximum) expected during service.

NOTE By reference, 1SO 15649 permits a limited number of occasional variations above flange design conditions.
These variations are duration limited, subject to certain criteria and requiring owner concurrence.

9 Other

Due attentio

a) design pressure and required pressure containment or relief for the piping system;

b) design temperature and design minimum temperature, including consideration of internal or ext
insulatign (if any), solar radiation, and heating or cooling, e.g. by tracing or jacketing;

c) ambien{ effects, including fluid cooling effects, fluid expansion effects, atmospheficlicing, and low am
tempergture;

d) dynamig¢ effects, including impact, wind, earthquake, vibration and forces due to let-down or dischar

fluids;

e) weight effects, including live loads and dead loads;

f)  thermal

temperature gradients and loads due to differences in expansion characteristics;

g) effects

h) reduceq ductility effects;
i) cyclic effects;
j)  air condensation effects.

See Annex A for further specificationjitems.

10 Install

For guidanc

onshore and buried: service applications. For offshore piping considerations, see 1SO 13703. For ge
installation gnd’maintainance information, see ANSI/ASME PCC-1.

considerations for specification

h should be given to the following prior to flange procurement:

expansion and contraction effects, including thermial loads due to restraints, loads dy

f piping support, anchor and terminal movements;

fation guidance

b and good/practice for layout of piping in which flanges are customarily used, see ISO 1564

ernal

bient

je of

e to

9 for
neral
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