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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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f[governmental, In_liaison with 190, also take part in the Wwork. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization:

main task of technical committees is to prepare International Standards. Draft\Internationa
rnational Standard requires approval by at least 75 % of the member bodies c¢asting a vote.

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

21013-2 was prepared by Technical Committee ISO/TC 220,.Cryogenic vessels.

21013 consists of the following parts, under the general title Cryogenic vessels — Pre
pssories for cryogenic service:

Part 1: Reclosable pressure-relief valves
Part 2: Non-reclosable pressure-relief devices

Part 3: Sizing and capacity determination

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies for“voting. Publication as an

ct of patent

bssure-relief
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INTERNATIONAL STANDARD

1ISO 21013-2:2007(E)

Cryogenic vessels — Pressure-relief accessories for cryogenic
service —

Part 2:

N

n-reclosable pressure-relief devices

1

Thig International Standard specifies the requirements for the design, manufacture and

non

to operation at temperatures from ambient to cryogenic.

Thig International Standard is restricted to bursting-disc and buckling-pin devices not exceedin

DN
spe
gas

Scope

Lreclosable pressure-relief devices for cryogenic service, i.e. for operation with cryogenic fluidg

P00 designed to relieve single-phase vapours or gases. A bursting-disc or buckling-pin assen
cified, constructed and tested such that it is suitable for use-with more than one gas or with
bS.

testing of
5 in addition

g a size of
bly may be
mixtures of

NOTE This International Standard does not provide methods for determining the capacity of bursting-disc or

buchling-pin devices for a particular cryogenic vessel. Such methods are provided in ISO 21013-3.

2

The| following referenced documents arejindispensable for the application of this document.
references, only the edition cited applies. For undated references, the latest edition of the

doc

Normative references

iment (including any amendments)-applies.

For dated
referenced

1: Design,

inspection,

ISO[4126-2, Safety devices for(protection against excessive pressure — Part 2: Bursting disc safely devices
ISO[20421-1, Cryogenic(vessels — Large transportable vacuum-insulated vessels — Parf
fabrjcation, inspection ard testing

ISO[21009-1, Cryogenic vessels — Static vacuum-insulated vessels — Part 1: Design, fabrication
and|tests

IS 210104 Cryogenic vessels — Gas/materials compatibility

ISO

Temperatures below -80 °C

21028-1, Cryogenic vessels — Toughness requirements for materials at cryogenic temperatute — Part 1:

ISO 21028-2, Cryogenic vessels — Toughness requirements for materials at cryogenic temperature — Part 2:
Temperatures between -80 °C and -20 °C

ISO 21029-1, Cryogenic vessels — Transportable vacuum insulated vessels of not more than 1 000 litres
volume — Part 1: Design, fabrication, inspection and tests

ISO

23208, Cryogenic vessels — Cleanliness for cryogenic service
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4126-2 and the following apply.

3.1

DN (nominal size)
alphanumeric designation of size for components of a pipework system, which is used for reference purposes
and which comprises the letters DN followed by a dimensionless whole number which is indirectly related to
the physical size, in millimetres, of the bore or outside diameter of the end connections

NOTE

Adapted from ISO 6708:1995.

3.2
pressure
gauge pres
pressure fg
atmospheri

3.3
rated minir
lowest temy

3.4
rated maxi
highest tem

3.5
coincident

sure
r which the value is equal to the algebraic difference between the absolute pressure and
C pressure

hum temperature
erature for which the pressure-relief device is rated

mum temperature
perature for which the pressure-relief device is rated

temperature

temperaturg of the bursting disc associated with a burst pressure (see 3.11, 3.12 and 3.13

ISO 4126-22003) and which is the expected temperature-o¥'the bursting disc when it is required to burst
3.6

cryogenic fluid

fluid defined as cryogenic fluid in ISO 21029-10rISO 21009-1 or ISO 20421-1

NOTE This includes totally evaporated liguids and supercritical fluids.

4 Requjrements

41 General

Non-reclosing pressure-relief devices shall satisfy the requirements of ISO 4126-2. In the event of conflig
requirements, this fnternational Standard takes precedence over ISO 4126-2.

4.2 Design

4.21 Design temperature

the

of

ting

The rated minimum temperature shall be equal to the equilibrium temperature at atmospheric pressure of the
coldest fluid to be relieved. The rated maximum temperature shall be +65 °C unless a higher temperature is

specified in

the purchase order.

4.2.2 Coincident temperature

Unless otherwise specified in the purchase order, the coincident temperatures for normal ambient conditions
and for fire conditions shall be 20 °C and 427 °C, respectively. Coincident temperatures for other conditions
shall be specified in the purchase order.

© 1SO 2007 — All rights reserved
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4.2.3 Sublimating fluid service

-2:2007(E)

Where the pressure-relief device is specified as suitable for service with products that — when vented to
atmosphere from a pressure anywhere between the device’s specified maximum and minimum operating
pressures and at a temperature anywhere between the device’s specified maximum and minimum
temperatures — condense from gas or vapour directly to solid (e.g. CO,), the design shall be such as to avoid
reduction of the discharge area below that required due to accumulation of solid product.

4.2.4 Inserts

Where_soft inserts are used to ensure leak tighfnpee the dpqign shall he such as to prevent cold flow of the
insgrt to a degree that results in the device failing to operate correctly.

4.3| Materials

4.3/1 General

Materials shall be compatible with the process fluid and shall be controlled by the manufacturer of the device
by g specification ensuring control of chemical content and physical properties, and quality at least equivalent
to an internationally recognized standard. A test certificate providing the chemical content apd physical
property test results shall be provided with the pressure-relief deyice. Materials shall also |be oxygen
con|patible if relevant (see 4.3.5.1).

4.3.2 Metallic materials

Metpllic materials shall be in conformity with 1SO 21028-1 or ISO 21028-2 as appropriate tp the rated
minjmum temperatures. These requirements apply to*parts exposed to low temperatures in norinal service.
Metpllic materials which do not exhibit ductile/brittle-fransition, and non-ferrous materials which cah be shown

toh

ave no ductile/brittle transition do not require impact tests.

impfct tested if the rated minimum temperature is higher than the ductile/brittle transition range te
of the material. Castings meeting the(requirements of one of the applicable mandatory Appendi

ForEe

orll
ratel
lead
of th

4.3.
Non
suc
the

Non

d, rolled, wrought and fabricated compenents from raw materials from these processes 1

eed not be
mperatures
tes | and IV

and Il for Forgings and Rolled ‘or Wrought Materials of ASME B16.34 need not be impact {ested if the

d minimum temperature is higher than the ductile/brittle transition range temperatures of the
t one randomly selected sample material from each castings production lot not meeting the re
is paragraph shall be impact tested at the rated minimum temperature.

B Non-metallicimaterials

-metallic materials are well established for use in non-integral bursting discs and in seals ang
N materials-are to be used for structural parts, such as the holder, they shall have properties ag
bpplication“and be in conformity with ISO 21028-1 or ISO 21028-2.

-metallic materials shall also

material. At
tquirements

gaskets. If
propriate to

have mechanical properties that allow the device to pass the tests defined in Clause 5;
be resistant to sunlight, weather and aging;

be compatible with 4.3.5.1.

4.3.4 Corrosion resistance

In addition to normal atmospheric corrosive agents associated with industrial atmospheres, the environment
surrounding cryogenic vessels is characteristically one of persistent low ambient temperatures together with
high humidity. Thus particular care shall be taken to ensure that the selected materials of the devices,
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together with any coating of the pressure-relief device, preclude the possibility of premature failure or any

other malfu

nction. Aluminium discs shall be protected from corrosion on the atmospheric side only.

Some copper alloys are susceptible to stress corrosion cracking; therefore, careful consideration is necessary
before selection of these materials for components under stress.

4.3.5 Gas/material compatibility

4.3.5.1

If the rated
service with

4352 |

For hydroggn service, see ISO 11114-1 and ISO 11114-2.

4353 £

Metallic ma

5 Testing

5.1 Typ€

Oxygen compatibility

III;II;IIIUIII tclllpclatmc ;O cqua: tU Ul bC:UVV thc bU;:;IIB IJU;IIt Uf d;l Ul thc dUV;bC ;D iIItUIIdCL
oxygen products, the materials shall be oxygen compatible in accordance with ISO 21010.
lydrogen

\cetylene compatibility

approval of bursting-disc holders

ferials shall contain less than 70 % copper if specified for use with mixtures containing acetylene.

for

®

Bursting-digc holder designs which pass the tests specified\in 14.2 and 14.4 of ISO 4126-2:2003 shall be
considered ftype approved.

5.2 Production testing

5.2.1 Pres$sure and operational tests

They shall pe performed in accordance~with the requirements of ISO 4126-2. Pressure-relief devices with a
corrosion-rgsistant coating shall be tested with the coating. The pressure test medium shall be dry oil-fre¢ air
or an inert gas such as nitrogen.

5.2.2 Additional tests for pressure-relief devices with non-replaceable bursting-disc assemblies
5.2.21 Leak tests

Each presgure-relief device with a non-replaceable bursting-disc assembly shall be subjected to| an
appropriate| leak. test that will demonstrate the integrity of the joint between the bursting disc and its holder.
Typical testp might include, but are not restricted to, the following:

— amass spectrometer sensing helium, calibrated for a leak of 10-9 cm3/s with vacuum on the outlet;

a pneu

There shall

5.2.2.2

matic leak test under water with a pressure of 70 % of the burst pressure on the inlet.

be no detectable leakage. The requirements of ISO 4126-2 apply.

Visual examination

Each pressure-relief device with a non-replaceable bursting-disc assembly shall be subjected to an
appropriate examination which will demonstrate that only a single bursting disc or bursting-disc assembly is

built into ea

ch device. The requirements of ISO 4126-2 apply.

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=5598a0fad9eaaa8c3a34eed21f4c7a15

6

ISO 21013-2:2007(E)

Cleanliness

All parts shall be clean such that they satisfy the requirements of ISO 23208.

7

Burst-pressure tolerances

The burst-pressure tolerance for bursting-disc devices at the rated disc temperature shall not exceed + 15 %
of marked burst pressure up to 3 bar and + 5 % of marked burst pressure 3 bar and over.

Mar
info

Marking

king shall be permanent and visible after installation. Marking shall consist of the followin
‘mation:

manufacturer's name or trade mark;
manufacturer’s model/type reference;
nominal size designation;

material identification;

rated maximum bursting pressure and rated minimum bursting pressure with coincident tempsg
appropriate units; or

direction of flow, if appropriate;
number of this International Standard¢i.e. ISO 21013-2;
batch identity;

manufacturer's reference ‘\of the bursting-disc holder into which the bursting disc or b
assembly is to be installed’(except where separate holders are not required);

rated flow area of-the’bursted disc or bursted disc and assembly;
year of mandfacture;

certified\flow resistance coefficient or rated coefficient of discharge.

g minimum

rature, with

rated bursting pressure and performance tolerance with coincident temperature, with appropriate units;

ursting-disc

Preventionof-substituti
CILULIVI]

Where bursting discs and their holders are specified with pin-coding or an equivalent system to prevent a
replacement bursting disc with an incorrect specified bursting pressure being fitted, the disc manufacturer
shall maintain records of the coding appropriate to the specified bursting pressure of each type of disc. The
continued availability of such records shall be guaranteed by the manufacturer by effective back-up
procedures. The manufacturer shall operate a Quality System that guarantees that the appropriate coding is
applied to his products.
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