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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Elements of this part of ISO 21029 support the requirements of the UN Recommendations on the
Transport of Dangerous Goods and other international, national, or local requirements.

Some requirements of this International Standard may be covered by local regulations, e.g. safety
distances, occupational safety and health.

Where there is a conflict between the requirements of this International Standard and any applicable
local regulation, the local regulation always takes precedence.

© ISO 2015 - All rights reserved v
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INTERNATIONAL STANDARD ISO 21029-2:2015(E)

Cryogenic vessels — Transportable vacuum insulated
vessels of not more than 1 000 litres volume —

Part 2:
Operational requirements

1 (Scope

Thig part of ISO 21029 specifies operational requirements for transportable Wacuun] insulated
crypgenic vessels of not more than 1 000 | volume designed to operate abové)atmospherif pressure.
Appropriate parts may be used as a guidance for a vessel design to operate open to the atmosphere.

For|cryogenic vessels designed for personal medical use, other requirenients can apply.

The scope includes putting into service, filling, withdrawal, transport within the locatign, storage,
maintenance, periodic inspection, and emergency procedures.

For|the transportation of these vessels by public road, rail,sga; and air, other additional requirements
can|apply; these are defined in specific regulations.

Trapsportable cryogenic vessels of not more than 1¢000 | volume are often partly equipped by the
manufacturer, but can be installed or re-installed by another party, such as the operator or|owner. For
thig reason, some of the scope of this part of ISO 23029, which includes putting into service, jnspection,
filling, maintenance, and emergency procedure,everlaps with ISO 21029-1.

2 |Normative references

The following referenced documents;’in whole or in part, are normatively referenced in thi§ document
and| are indispensable for its<application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO|21010, Cryogenic vessels — Gas/materials compatibility

1S0|23208, Cryogenievessels — Cleanliness for cryogenic service

3 |Termssand definitions

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

3.1
putting into service

operation by which a vessel is prepared to be used, applying to either a new vessel being used for the
first time or an existing vessel being returned to service

3.2

filling

operation by which a transportable vessel undergoes a prefill check, filling with a cryogenic fluid and
an after-fill check

3.3
withdrawal
operation by which the product is taken from a vessel connected to the supply system

© IS0 2015 - All rights reserved 1
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3.4

outdoor location
location outside of any building or structure and not enclosed by more than two walls

3.5

underground location
area or room whose ground or floor is, on all sides, significantly lower than the adjacent ground surfaces

3.6

safety distance
distance from a piece of equipment with inherent hazard being the minimum separation that will mitigate
the effect df a likely foreseeable incident and prevent a minor incident escalating into a larger inciden

Note 1 to
external ir

entry: The safety distance is determined in order to provide protection from foresee

customer gtation boundary).

3.7
vessel

transportable cryogenic vessel as defined in ISO 21029-1

3.8
authorize
person aut

3.9

enterpris¢

l person
horized by the applicable regulations

any persor] or company that has a legal duty of care

3.10
filler

any enterprise that loads cryogenic fluids into a crf{fogenic vessel

3.11
owner
enterprise

3.12
operator

that legally owns the cryogenicvessel

any enterpyise for filling, storage; transport, and withdrawal of cryogenic product

4 Preliminaries before putting into service

4.1 Gen

bral

Before putting into service, verification shall take place to ensure that the vessel is suitable for

intended s

npact (e.g. roadway, flare) or activities outside the control of the operation (e.g plan

hble
k or

the

TVice and that the marking, fabething, and handover doCUments are cCompiete.

4.2 Marking and labelling

4.2.1 Marking

Marking shall be in accordance with the applicable design standard and/or regulations, e.g. [SO 21029-1.

4.2.2 Labelling

For labelling, the following shall be affixed:

a) flow sheet denoting operation;

2
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unshortened identification of the fluid that is being transported in accordance with the transport

and substance regulations and its net mass in accordance with the documentation;
danger labels in accordance with transport regulations;
risk and safety phrases associated with the gas content;

name and address of the fluid producer or supplier.

All vessels shall include a product identification label visible from all directions (e.g. 360° wrap-around
tape), which can be easily read from a distance of 2 m, and securely affixed product labels at the inlet
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hections on the vessel when trying to attach a product distribution connection” shall'b
et connections.
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Handover documents

ddition to the manufacturer’s documentation where necessary, the 'eryogenic vess
pbmpanied by vessel specific documents and instructions for all the following items:

operations;

auxiliary equipment;

inspection records.

se documents shall be retained by the owner of the véssel.

operator shall have appropriate instructions available. Such instructions may be atta
bel in a permanent manner.

Personnel training

i persons trained for the specifictask shall be allowed to put into service, fill, handle,

maintain the vessel and its accessories.

The

training programme shallinclude the following:
normal procedures;

product and hazard identification;

safe operatinglimits;

emergency procedures;

physical and chemical properties of the vessel’s contents and their effects on the human

hange gas
e affixed at

bl shall be

hed to the

pperate, or

body;

personnel protective equipment (€.g. saiety boots/goggles/gloves].

Training shall be repeated as necessary to ensure that personnel remain competent. A training record
shall be maintained which details the information that the personnel have received.

6

6.1

Safety requirements

General

Marking and labelling shall not be removed or defaced.

Appropriate warning signs, regarding product hazards and personnel protective equipment
requirements, shall be displayed.

© ISO 2015 - All rights reserved
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Parts unde

r pressure shall be disconnected, only, if they have been previously depressurized.

Leaking valves or connections shall be depressurized before rectification. When this is not possible,

leaking val

ves under pressure shall be tightened using suitable tools and procedures.

Direct flame or intense heat shall never be used to raise the pressure or de-ice frozen components.

All surfaces which can come into contact with the product shall be cleaned for the intended service.
For cleanliness requirements, see ISO 23208. Valve outlets shall be kept clean, dry, and free from

contamina

Vessels ang
that the cd
removal off

6.2 Safe
In all opers3
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6.3 Safe

Minimum
releases afj
to an acceq

Included in

distan
purpo

mechanical\damage;

distan

the effects of a gas release arising from normal operation.

nts.

r that

uplings be attached to the vesse
the product couplings.

nne prevents unauthep
ty considerations
tions and training, the following safety considerations shall be taken into.account.

hmounts of cryogenic fluids produce large volumes of vaporized gas. Spillage of oxygen
n an oxygen enriched atmosphere, spillage of other cryogenic fluids'can result in an oxy

the possibility of cold embrittlement, cryogenic fluids shallot come in contact with mater
5 or plastics) which are not suitable for low temperatures:

zing cryogenic fluids produce gases that are always heavier than air and can accumulat
hireas (e.g. pits, trenches).

e of their extremely low temperatures, cryogenic fluids produce cold burns when coming
t with the skin. Cold burns can also be produced from contact with uninsulated equipme

h enrichment due to liquefaction of ambient air can occur on the cold surfaces of uninsulz
hent that contains fluids with a bailing point lower than oxygen.

ty distances

afety distances are not(intended to provide protection against catastrophic events or m

table level.
safety distances are the following:

ces between vessels and neighbouring installations, buildings, or public roads,
se of which is to protect the vessel from any damage, such as heating as a result of fir

nt atmosphere. Provision shall be made for appropriate measures for this, e.g. ventilation.

can
gen

ials

e in

nto

ted

hjor

d these should be addressed by other means to reduce the frequency and/or consequences

the
b Or

yoleel

ceBetween the vessel and an nh}'pr‘f outside the installation _which must be prnfprfpd f]

These distances are measured from those points on a vessel from which in the normal course of operation
arelease of product can occur, e.g. vent point, fill connection, flanges, or other mechanical joints.

The safety

distance is the distance, outside of which are the following:

— inthe case of flammable gases, dangers through formation of an explosive atmosphere is eliminated,

i.e. the

lower explosive limit (LEL) is not exceeded;

— inthe case of inert and oxidizing gases, dangers from a lack of oxygen or enrichment are eliminated.

The minimum recommended safety distances defined in Annex A are based on experience and
calculation of minor releases.

4
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The safety distances may be reduced if the suitable sufficient risk assessment is completed and

doc

7

umented by the owner/operator.

Putting into service

This operation shall follow a written procedure and the results of the steps involved shall be recorded

(e.g

.in a checklist). Such lists shall be retained by the operating company.

Vessel and accessories shall be visually checked for damage.

h 1l L R | £arll H
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Thd
filli

vessel and accessories are appropriate for the intended service, comply with the flaw shq
appropriately marked;

set pressure, size and installation of pressure relief devices comply with the, decumentati
requiring approval shall be correctly stamped and matching certificates shall be availah

all valves are easy to operate;
all labels are clearly displayed and appropriate for the product;
all required tests have been carried out;

the vessel and accessories are clean and compatible for thie intended service according tq
and ISO 21010.

vessel shall be purged with an appropriate gas until the gas emerging from the vessel is
and pure for the intended service.

vessel shall be cooled in accordance with the manufacturer’s recommendations. Ste
bn to avoid any uncontrolled pressure.rise due to rapid liquid evaporation. The cooling
] take into account the risk of solidification.

suring and controlling devices (e.g. level gauge, pressure regulator, etc.) shall be checked
ration and setting.

Location

following requiréments listed in this clause are valid for storage as well as other activit
hg, withdrawal;-etc.

Vessels shallbe located in a suitable area such as in the open air or in a sufficiently ventilatg
area, away from sources of heat (e.g. welding source, open fire, etc.). Hot work shall be s
apprepriate safety measures. The area shall be kept clear and suitable access shall be pr

et,and are

bn. Devices
le;

ISO 23208

bufficiently

bs shall be
oas chosen

for correct

ies such as

bd enclosed
1bjected to
bvided.

Adequate ventilation shall be provided. In locations over ground level, natural ventilation

sgenerally

sufficient, provided that the room is large enough or that the outdoor area is not enclosed by walls.

In other circumstances, forced ventilation or other precautions shall be provided.

— Vessels should not be located underground. However, where this is unavoidable, relief device
outlet(s) should be piped to a safe external venting point. As an alternative, appropriate marking
(e.g. indicating the risk of asphyxiation) and sufficient continuous ventilation to deal with product

releases should be provided. The vent pipework shall be designed in such a way as

to ensure

proper pressure relief from the vessel and to prevent the accumulation or blockage of rainwater by
airborne material. The same measures shall be taken if vessels are indoors for extended periods (i.e.

overnight or weekends).

© ISO 2015 - All rights reserved
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The floor of the designated area shall be level and strong enough to take the mass of the full vessel.

The vessel shall be located at a sufficient distance from the normal paths used by people or vehicles.

Water

accumulation in the vicinity of the vessel shall be avoided.

connections shall be located over a non-combustible surface, such as concrete.

Vessels and their components shall be protected against mechanical damage.

clear at all times.

For filling and withdrawing oxidizing liquids and cryogenic liquids colder than liquid nitrogen, the

In case of emergency, adequate means of escape shall be provided. Emergency exits shall be kept

All dog
exitro

Vessel

The op
on the

Access
shall b

9 Trans

This clausq
roads, rail,

rs/gates should preferably be outward opening and wide enough to provide easy access
Lites for personnel.

5 which exhibit a risk of toppling over shall be firmly secured in the upright position.

erating area shall be clearly marked with appropriate warning signs. These\can be displq
vessel, provided they do not hide the mandatory vessel markings.

by unauthorized persons shall be prevented. On sites without sufficient supervision, fen
e provided.
sport

refers to the transport of vessels. Additional requirements can apply for transport on pu
waterways, sea, and air. Before transport, the vessels shall be examined for signs or damnj

or leaks anld valves shall be checked to ensure that they are'operational and in the correct position.

Cryogenic
the suspen
(either pov

The vessel

Because of]
period bet
safety pred

Vehicles uj
cargo and
effectivend
with the v
appropriat

q

NOTE 1

yessels should never be subjected to impact§or falls; these could damage the outer jackd
sion system of the inner vessel causing loss'of insulating properties. Where vehicles are u
rered or unpowered), the vessels shall be’secured against toppling over.

5 shall be handled only by those means for which they are designed and equipped.

the potential hazard of oxygen deficiency or enrichment where a lift is stopped for a cer

and

Fing

blic
age

tor
sed

fain

veen floors, vessels shallmgt be transported in lifts together with persons, unless adeqyate

autions have been taken.

ed for transport sheuld have well-ventilated cargo areas and wherever possible sepa
passenger compartments. Where this is not possible, or in cases of doubt as to
ss of the ventilation, an atmosphere monitor should accompany the personnel travel
pssel. Vesselséshould be transported in their correct position and shall be securely fixe
e means:

Jome negulations require separate cargo and passenger compartments.

NOTE 2

rate
the
ing

by

Différent recommendations can annly for the transportin cars
rr-J r

10 Filling

10.1 General

The following operations shall be carried out in accordance with a written procedure.

10.2 Prefill checks

Prior to filling, the filler shall examine the condition of the vessel as indicated in Table 1.

© ISO 2015 - All rights reserved
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The vessel shall not be filled if any of these acceptance criteria cannot be met. Prior to filling, all non-
compliances shall be corrected.

Table 1 — Prefill checks

Item Acceptance criteria for filling

Labelling and marking

Data plate Present, legible, and in accordance with 4.2

Inspection date Within required period

Product identification labels Legible and fitted to the correct product

Vegsel
No obvious signs of damage, corrosionydirt, dil, or grease
No unusual cold spot
No loss of vacuum

Acdessories

All pccessories (valves, PRD, connections, etc.) No obvious signs ofiddamage or corrosion
Free from dirt, eilyor grease
No unusuakice

Valyes Operable

Pressure relief devices In afplace free from ice or other obstructiong

Filljng connection Appropriate connection fitted for product identified
by the product identification label and cap fjtted (if
required)

Pressure gauge Positive pressure in vessel

An e¢xternal visual inspection of the vessel-and equipment shall be performed, to ensure that fhe vacuum
betveen inner vessel and outer jackét\remains intact (checking of abnormal frosting on tapk surface,
gas|venting from a vacuum protectien device, relief valves are continually venting). If the|vessel has
losfj vacuum, the owner of the ciyogenic vessel shall immediately investigate the cause of the vacuum
losd. Where a vacuum loss is béelieved to be associated with an internal pipe failure, for exaniple vapour
escaping from the vacuum telief device(s), then the cryogenic vessel must be made safe by ithmediately
redficing the pressure tolatmospheric and emptying all cryogenic liquid in a safe manner. Th¢ reduction
of pressure is the mostSignificant action to reduce the level of hazard.

10.3 Preparations

Degending enthe type of the cryogenic vessel, it may be filled by volume or by mass, taking ifto account
profuct density. The necessary measuring equipment shall be in good working order and|within the
calipration period, where required.

If there is no residual pressure in the vessel prior to filling, it shall be purged to remove possible
contaminants. For carbon dioxide vessels, only gaseous carbon dioxide shall be used for purging.

If the vessel is warm, it shall be cooled down in accordance with the manufacturer’s recommendations.
Carbon dioxide vessels shall be pressurized to at least 7 bar (0,7 MPa) with gaseous carbon dioxide
before introducing liquid CO2. The purity of the residual product in the vessel shall be analysed and
recorded where required by specification. Where the residual purity is outside specification, the vessel
shall be purged until it meets specification.

The fill hose shall be securely connected, purged, and cooled.

Where necessary, the pressure shall be reduced by venting to facilitate filling. For carbon dioxide, the
pressure should not drop below 7 bar (0,7 MPa) to avoid forming of dry ice.

© IS0 2015 - All rights reserved 7
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10.4 After fill checks

The vessel mass or level of contents and pressure shall be checked and, where necessary, the vessel
shall be vented to reach the level required by specification.

Where required by specification, the vessel contents shall be analysed and recorded.

The filler shall check that all valves are closed, that no cold spots have developed, and that valves,
piping, and fittings are free from leaks.

11 Prod

The opera

supply sys
with man

e adlal 1
HLL Willlul dvwdl

or shall ensure that the product and the pressure in the vessel are compatible with
em, that the correct hose connection is fitted and that the vessel is positioned in accord3
cturer’s recommendations.

a
Before co:[lecting the vessel for use, the operator shall ensure that backflow from the System into

vessel is nd

For de-icin

12 Chan

This oper
Such recor
cryogenic y

The procec

Check
pointi

Depre
with g

Wherd
suitab

The ve
propet
the pr

If the vessq

The ve|
is at ld

t possible, and also that the liquid cannot become trapped without adequate pressure re

p frozen valves, use warm water or steam, but not electrical heat ot-flames.

e of service

afion shall follow a written procedure and the results ofithe steps involved shall be recor

ds shall be retained by the company who made or\ordered the change of service of
ressel.

ure shall include the following.

that the vessel is designed for its intended service. Special attention shall be given to
[ the vessel is intended for oxidizing fluids.

bsurization, emptying, and discohnecting the vessel shall be performed in accorda
lause 13.

it is suspected that the vessel could have been contaminated, it shall be cleaned by usi
e cleaning procedure.

ssel’s fill and withdraw couplings, where necessary, shall be removed and replaced with
connection for the new product. The vessel’s labelling shall be removed and replaced v
per labelling.Relabelling over existing labels is not permitted.

1 is intended for oxidizing fluids, the following additional requirements apply.

sseland all piping and accessories shall be purged with inert gas until the outlet temperat
ast close to ambient temperature. The purge gas inlet temperature shall never exceed

maximn

the
nce

the
ief.

led.

the

this

nce

g a

the

vith

ure
the

um npprnfing temperature of 50 °C

hydrocarbons.

the procedure has been carried out correctly.

13 Taking out of service

It shall be ensured that the vessel and all piping and accessories are not contaminated by

Before the vessel is filled with an oxidizing fluid, the person responsible for filling shall verify that

This operation shall follow a written procedure and the results of the steps involved shall be recorded.
If the vessel is intended for further service, such records shall be retained by the owner company.
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The procedure shall include the following:

— emptying of the vessel and depressurizing to a positive pressure no greater than 2 bar (0,2 MPa),
taking into account the properties of the product involved (e.g. solidification of CO7, see 10.3);

— monitoring pressure and mass, if necessary; verifying that no line is obstructed.
If the equipment is intended to be taken into service again later, the following additional points apply.

— Purging of the vessel and all piping and accessories with inert gas.

— If there is a possibility that the vessel conld he nsed for oxidizing flnids at a later time, then the
cleaning and hydrocarbon checking steps outlined in Clause 12 shall be applied when-the vessel is
taken out of service.

— |If the vessel is to be transported or stored, protective caps shall be fitted on all open corjnections.

— [When in storage, a slight positive pressure of dry inert gas shall be maintained in the vegsel and the
vessel shall be labelled accordingly.

If the vessel is to be scrapped, it shall be purged with inert gas and labelled accordingly.
EXAMPLE “Purged with Nitrogen - To be scrapped”

Profduct identification labels shall be removed and nameplatesTendered unusable.

14|Maintenance and repair

Maintenance is required to ensure that equipment‘temains in a safe condition. The resporjsibility for
the|maintenance and repair shall be establishedibetween the contracting parties (e.g. owner, filler).
Fol:Ewing maintenance, the vessel shall comply~with the current approval documentation.

Maintenance generally comprises the following:
— | checking the condition of the vessel, piping, and accessories;
— |checking the operability of valves;

— |checking the operability of pressure relief devices:

— Reclosable pressure-relief devices shall be functionally tested or replaced at infervals not
exceeding five\years by the owner/filler.

— Inspection” intervals may exceed five years, if system and equipment perfornjance tests
demeonstrate proper functionality.

— , Nen-reclosable pressure-relief devices shall be visually inspected.

— |satisfactory examination shall be documented in the inspection records (see 4.3);

— minor repairs, e.g. changing of seals;
— cleaning external surfaces.

Equipment shall not be removed until pressure has been released or adequately isolated or
depressurized.

Any leakage shall be rectified promptly and in a safe manner. Original spare parts should preferably be
used. If this is not possible, spare parts with the same characteristics (e.g. with same set pressure, same
sealing) shall be used.

Modifications in design, materials and equipment, or repairs shall be approved by an authorized person
and documentation updated accordingly (see also ISO 21029-1).
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Hot work (welding, soldering, and heating, etc.) shall be carried out to the same standard (fabrication,
qualification of personnel, testing, certification, etc.) as during manufacture.

If, at any time, it is necessary to break the seal for adjustment of a pressure-relief valve, the valve shall
be removed from service until it has been reset and sealed. Any adjustment necessary shall be made
by the manufacturer or other company qualified by the manufacturer for the repair, adjustment, and
testing of such valves. The organization making such adjustment shall attach a permanent tag with the
setting, capacity, and date to the pressure-relief valve.

Vessels shall be internally clean, dry, and free from particulate matter and contaminants; vessels for
oxidizing fluids shall be free from oil and grease.

CO7 vessels shall be depressurised using a written procedure. Liquid carbon dioxide vessels that-Hlave
lost pressyre shall be repressurised using a written procedure. The material properties of-the vessel
shall be considered.

NOTE for guidance, see IGC Doc. 164/10/E, or CGA G-6.7.

15 Periodic inspection
The follow|ng inspection shall be performed at intervals not exceeding 10 years.

NOTE Regulations do not permit vessels that have exceeded the periodicinspection date (as marked or] the
vessel) to b¢ refilled, but such vessels can continue to be emptied and/or ttanSported for the periodic inspection.

a) Equipment and pressure-relief device check.

— Rdclosable pressure relief devices shall either be réplaced or undergo a functional test (lifft or
sef pressure test) either in situ or off the vessel.

— Ndn-reclosable pressure-relief devices, where fitted, shall be replaced according to |the
ingtructions of the pressure relief device'tmanufacturer.

b) All othler equipment shall be checked forsatisfactory function.

Do the|following for visual externakexamination:

— chpck for signs of damage;

— chpck content and legibility of data plate (see 4.2) and other markings.
c) Leaktest.

A gas fest using anrinert gas or the working medium at a minimum of 25 % of the permisdible
working pressure ‘shall be carried out.

The v¢ssel integrity may be checked by a leak test (see above) and measurement of vacuurp, if
appropriate. Vacuum measurement shall only be performed when the thermal performance is
deficient as noted by vessel operation.

Satisfactory inspection shall be documented in the inspection records (see 4.3).

16 Additional requirements for flammable gases
16.1 General safety requirements

16.1.1 General

Open vessels/dewars shall not be used.
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Precautions shall be taken when approaching a leak as the product can ignite and produce a flame.
Products such as hydrogen require specific care as the flame is invisible.

Care shall be taken in the choice of personnel clothing, to protect as much as is practicable against
static charges and flames. Electrically conductive footwear shall be worn.

Fill/withdrawal connections shall be capped when not in use.

16.1.2 Electrical equipment

All equipment shall be in accordance with the requirements of the hazardous area classification.

In the classified area, personnel shall not be permitted to carry sources of flame, or nml\—approved
eledtrical equipment. Consideration shall be given to all electric equipment, e.g. mobile phones and
radjo-transmitters.

16.1.3 Earthing system
All parts of the installation shall be bonded to ensure electrical continuity.

Majpr items of equipment such as the tank and vent stack shall be berided directly to the ¢arth point
and not rely upon the piping as a means to earth.

Installations shall be earthed in accordance with national regulations. Consideration shall pe given to
the[need for lightning protection.

For|transferring processes between several installations or between static vessels and transportable
vessels, equalizing of the electrical potentials is necgSsary.

Thd electrical equalization shall be made in a nen=flammable environment.

16.2 Putting into service

Prigr to filling, a vessel that is empty or depressurized shall be purged with an inert gas. Pyrging shall
be ¢ontinued until the gas within the vessel will not result in an explosive mixture formjing during
fillihg with the flammable fluid,

The purge gas shall be warinand dry in order to expel moisture from the vessel.

16.3 Location
Vesgels shall notbe’stored underground or indoors for extended periods (i.e. overnight or wgekends).

Vesgels thattare connected to product withdrawal systems should be located outdoors. Hoyvever, they
may be lecated indoors providing that the following requirements are met.

— | The maximum quantity of flammable fluid within the vessel is less than 200 |, or between 200 1 and
1000 'providing the vesselis located in aroom that has been specifically designed, for this purpose,
e.g. one with ventilation control by gas monitoring devices.

— Where forced ventilation is provided, appropriate classified equipment shall be used.

— All pressure relief device and vent valve outlets shall be piped to a safe external venting point. The
fire resistance of the materials in the vicinity of the vent discharge shall be considered.

— Gas detectors shall be fitted within the room, set to alarm when the gas concentration exceeds a
critical limit. The alarm limit shall be set to a value not more than 25 % of the lower explosive limit.

For vessels which are located outdoors, safety distances are given in Annex A. For vessels which
are located indoors, the entire room in which the vessel is located shall be considered a potentially
hazardous area and be subject to individual assessment.
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