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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
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Part 1:

Part 2:

mental, 1n_llailson with SO, also take part In the work. 1SO collaborates closely wiih
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting:“Publication as

| Standard requires approval by at least 75 % of the member bodies casting a-vote.

drawn to the possibility that some of the elements of this document may be the subject of pg
5hall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 220, Cryogehic vessels.

consists of the following parts, under the general title.Crjyogenic vessels — Large transport
Llated vessels:

Design, fabrication, inspection and tests

Operational requirements
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tent
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Introduction

Elements of this part of ISO 20421 support the requirements of the UN-Recommendations on the Transport of
Dangerous Goods and other international, national or local requirements.

Large transportable cryogenic vessels are often partly equipped by the manufacturer, but may be installed or
re-ifistalled by another party, such as the operator or owner. For this reason some of the scope. of this part of
ISO[20421, which includes putting into service, inspection, filling, maintenance and emergeney’procedures,
oveflaps with ISO 20421-1.

© 1SO 2005 - All rights reserved \
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Cryogenic vessels — Large transportable vacuum-insulated
vessels —

Part 2:

Operationalrequirements
CITITVIIWWY

1

Thig part of ISO 20421 specifies operational requirements for large transportable vacuum-insulate]

ves

The| scope includes putting into service, filling, withdrawal, transport within the location, storage, m|

peri

For
app

Thig

reqlirements for flammable fluids are detailed in Clause 16.

2
The]
refe
doc

ISO
fabn

ISO

ISO

Scope

sels of more than 1 000 | volume.

bdic inspection and emergency procedures.

the transport of these vessels by public road, rail, waterway, sea and air, additional require
y; these are defined in specific regulations.

part of 1ISO 20421 applies to vessels for cryogenic fluids as specified in 1ISO 20421-1. Th

Normative references

following referenced documentsare indispensable for the application of this document,
rences, only the edition cited\ applies. For undated references, the latest edition of the
iment (including any amendments) applies.

20421-1, Cryogenic (Vessels — Large transportable vacuum-insulated vessels — Part
ication, inspection and tests')

23208, Cryogenic vessels — Cleanliness for cryogenic service

21010, Cryogenic vessels — Gas/materials compatibility

3

d cryogenic

aintenance,

ments may

e additional

For dated
referenced

1: Design,

Terms and definitions

For

31

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

putting into service
operation by which a new vessel being used for the first time or an existing vessel being returned to service is
prepared for use

1) To be published.
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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

3.4

outdoor location

location oufside of any building or structure and not enclosed by more than two walls or one wall if aso

also prese

3.5

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

3.6
vessels
large transg

3.7
competent
trained and

3.8
enterprise
any person

3.9
filler
any enterpr,

3.10
owner
enterprise t

3.11

operator
any enterpr

4 Prelin

ortable cryogenic vessel as defined in ISO 20421-1

person

qualified person for the purpose mentioned in this document

or company that has a legal duty of care

se which loads cryogenic fluids into a ctyogenic vessel

nat legally owns the cryogenic vessel

se for filling, storage, transport and withdrawal of cryogenic product

ninaries before putting into service

4.1 Gen?ral

Df is

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

service and

that the marking, labelling and handover documents are complete.

4.2 Marking and labelling

4.2.1 Marl

king

Marking shall be in accordance with ISO 20421-1.
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4.2.2 Labelling

For

labelling the following shall be affixed:

a flow sheet denoting operation;

-2:2005(E)

an unshortened identification of the fluid which is 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;

4.3

In a
by V

The

The)
a pH

Onl
the

The)

sk and safety phrases associated with the gas conient,
name of the owner;

name of the operator;

actual holding time for gases being transported;
maximum permissible gross mass;

unladen (tare) mass.

Handover documents

Hdition to the manufacturer’'s documentation, where necessary the cryogenic vessel shall be a
essel specific documents and instructions for all items-supplied covering the

operation;

auxiliary equipment;

inspection records.

se documents shall be retained by'the owner of the vessel.

operator shall have appropriate instructions available. Such instructions may be attached to t
rmanent manner, or carried by or available to the operator.

Personnel training

persons trained for the specific task shall be allowed to put into service, fill, handle, operate
vessel.

training programme shall include

ccompanied

he vessel in

or maintain

normal procedures;

product and hazard identification;

safe operating limits;

emergency procedures;

physical and chemical properties of the vessel’s content and their effects on the human body;
personal protection;

confined spaces entry, if applicable.

© 1SO 2005 - All rights reserved
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Training shall be repeated as necessary to ensure that personnel remain competent. A record should be
maintained which details the training personnel have received.

6 General safety requirements

6.1

General

Before any operation the operator should ensure that all equipment is free from any obvious damage or defect

which could

affect its safe operation.

Marking an

Considerati
equipment.

Parts under

Leaking val
valves unde

Direct flamg

All surface
cleanliness

Outlets, seals and transfer hoses shall be checked to be clean,~dry and free from contaminants and vig

defects befi
Vessels an
couplings b
product cod

Operating V

6.2 Safe

In all operations and training, the fellowing safety considerations shall be taken into account.

result

deficient atmospheré: Appropriate measures shall be taken for all these cases, e.g. ventilation.

Becaus
with co

Small amounts of cryegenic fluids will produce large volumes of vaporized gas. Spillage of oxygen

j labelling shall not be removed or defaced.

bn should be given to the product properties and the use of appropriate personal,'proted

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

ves or connections should be depressurized before rectification. When,this/is not possible, lea
r pressure shall be tightened using suitable tools and procedures.

or direct intense heat shall never be used to raise the pressurer de-ice frozen components.
5 which may come in contact with the product shall be “clean for the intended service.
requirements, see 1ISO 23208.

bre connection.

H transfer hoses shall not be modified without proper authorization. It is recommended that]
e attached to the vessels and/or hoses*in’a manner that prevents unauthorized removal of
plings.

alves should be opened and closed-slowly.

ty considerations

n an oxygenzenfiched atmosphere, spillage of other cryogenic fluids can result in an oxy

e of the possibility of cold embrittlement, cryogenic fluids shall only be used in product syst
mponhents which are suitable for low temperatures.

tive

King

For

ible

the
the

can
jen-

(e.g. pits, trenches).

Vaporizing cryogenic fluids produce gases that are heavier than air and can accumulate in lower areas

Because of their extremely low temperatures, cryogenic fluids will produce cold burns when coming into

contact with the skin. Cold burns can also be produced from contact with uninsulated equipment and

piping.

equipment which contains a fluid with a boiling point lower than that of oxygen.

Oxygen enrichment due to liquefaction of ambient air can occur on the cold surfaces of uninsulated

Consideration should be given to establishing proper safety distances during parking or product transfer.

© I1SO 2005 — All rights reserved
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Putting into service

This operation shall follow a written procedure and the results of the steps involved should be recorded (e.g. in
a check list). Such lists should be retained by the operating company.

Vessels and accessories shall be visually checked for damage.

The

following shall be verified.

The vessel and accessories are appropriate for the intended service, comply with the flow-sh
appropriately marked and labelled; all labels shall be clearly displayed and appropriate for the

eet and are
roduct.

Ens|
ISO

The)
and

The
avo
acc

Mesd
and
8

The
fillin

A relief device with a set pressure not higher than the maximum allowable working pressure™
is fitted. Pressure, size and installation shall comply with the documentation. Devices requiri
shall be correctly stamped and matching certificates shall be available.

All valves are operable.
All required checks and tests have been carried out.

ure that the vessel and accessories are clean and compatible for thekintended service; see 1SC
21010.

vessel should be purged with an appropriate gas until the gas‘eémerging from the vessel is su
pure for the intended service.

vessel shall be cooled down according to the manufacturer's recommendations. Steps shall
d uncontrolled pressure rise due to rapid liquid vaporization. The cool-down gas chosen sh
punt the risk of solidification.

suring and controlling devices (level gauge, pressure gauge, etc.) shall be checked for corre
setting.

Location

g and withdrawal.

area, away frofm sources of heat (welding source, open fire, etc.). Hot work shall be subject to
safety measures. The area shall be kept appropriately clean and suitable access shall be prov
Adequate“ventilation shall be provided. In locations at or above ground level, natural v

generally sufficient, provided that the room is large enough or that the outdoor area is
surrounded by walls. In other circumstances, forced ventilation or other precautions shall be p

f the vessel
hg approval

23208 and

ficiently dry

be taken to
bl take into

ct operation

requirements listed in this clause are valid for storage and parking, as well as for other activilies such as

Vessels shall bedocated in a suitable area such as in the open air or in a sufficiently ventilatéd enclosed

appropriate
ded.

entilation is
not closely
ovided.

Vessels should not be located underground. However, where this is unavoidable, relief device outlet(s)
should be piped to a safe external venting point and the underground location shall have sufficient

continuous ventilation to deal with product releases arising from normal operation.

The floor of the designated trans-shipment area shall be level and strong enough to take the

mass of the

full transport unit. 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.

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

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

Vessels and their components shall be protected against mechanical damage.

© 1SO 2005 - All rights reserved
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In case of emergency, adequate means of escape shall be provided. Emergency exits shall be kept clear
at all times.

All doors/gates should be preferably outward opening and wide enough to provide an easy access and
exit route for personnel.

A vessel should only be left parked unattended in a location such that operation of the vessel relief

devices will not constitute a hazard.

the ves

sel

The operating area should be clearly marked with appropriate warning signs. These may be displayed on

If vess
pressu
such a
or bloc

Operat|

When largeg

els are indoors for extended periods (e.g. overnight or at weekends), appropriate ventilatio
'e-relief device outlets should be piped to a safe place. The vent pipe-work shall be designe
way as to ensure proper pressure relief of the vessel. The vent will also prevent the accumuls
age of rainwater by airborne material.

on by unauthorized persons should be prevented, e.g. by locking the valve €abinet.

transportable vessels are temporarily used as static vessels, the requirtements defined for s

vessels shdll be considered.

9 Trangport

This clause
road, rail, W

Before tran
ensure that

Cryogenic

suspension
been subje
further use.

Vehicles u
passenger

by appropri

The vessels

10 Filling

aterway, sea and air.

bport, the vessels shall be examined for signs_of,damage or leaks, and valves shall be checkg
they are operational and in the correct positioh.

essels shall never be subjected to impacts or falls; these could damage the outer jacket or
system of the inner vessel, causing:loss of insulating properties. If any vessel is known to
cted to accidental impact or fall, this’shall be reported to an appropriate competent person be

ted for transport shall have well-ventilated cargo areas and shall have separate cargo
compartments. Vessels should be transported in their correct position and shall be securely fl
hte means.

shall be handléd)only by those means for which they are designed and equipped.

n or
d in
tion

tatic

refers to the transport of filled vessels. Additional requirements may apply for transport by pdiblic

d to

the
ave
fore

and
xed

10.1 Gene¢ral

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

10.2 Prefi

Il checks

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

© I1SO 2005 — All rights reserved
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Table 1 — Prefill checks

Acceptance criteria for filling

Data plate Present, legible and in accordance with 4.2

Inspection date Within required period

Product identification labels Fitted, legible and for the correct product

Vessel, accessories, framework No obvious signs of damage, corrosion, contamination, oil or grease; no unusual
ice, which would indicate a defect

Valves QOperable

Safpty relief devices In place, free from ice and other visible obstructions

Filling couplings and transfer hoses — Correct connection fitted for product, identified by the product |dentification

label, and cap-fitted if required

— Check for leakage and damage of hoses

Prepsure gauge Positive pressure in vessel

10.8 Preparations
The] vehicle carrying the vessel shall be immobilized by an appropfiate device.

Depending on the type of the cryogenic vessel, it may be filled\te capacity either by volume or by mass, taking
into] account product density to the level for which the“wessel is designed. The necessary| measuring
equjpment shall be in good working order and within the calibration period, where required.

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

If tHe vessel is warm, it should be cooled.down according to the manufacturer's recommendatigns. Carbon
dio¥ide vessels shall be pressurized to.dt-least 5 bar with gaseous carbon dioxide before introducing liquid
CO

The| purity of the residual product.int the vessel shall be analysed and recorded where required by gpecification.
Where the purity of the residual’product is outside specification, the vessel should be purged uptil it meets
spetification.

Thelfill hose should be-securely connected, purged and cooled down.
Where it is necessary, the pressure shall be reduced by venting to facilitate safe filling. For carbon| dioxide the

pregsure shallnot drop below 5 bar. Measures shall be taken to ensure that there is no unwanté¢d backflow
between thevessel and supply vessel.

10.4 CAfter-fill check

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

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

The filler should check that all valves are in the correct position (open or closed) according to the instructions,
that no unusual cold spots have developed and that valves, piping and fittings are free from leaks.

Where required (e.g. for portable tanks), the vessel shall be labelled with the holding time.

© 1SO 2005 - All rights reserved 7
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11 Product withdrawal

The operator shall check that the product and the pressure in the vessel are compatible with the supply
system, that the correct hose couplings are fitted and that the nominal pressure of the withdrawal line is
greater than the pressure developed by the withdrawal system, e.g. pumping system.

Before connecting the vessel for withdrawal, the operator shall check that no unwanted backflow from the
vessel is possible and also that the liquid cannot become trapped without adequate pressure relief.

The vehicle carrying the vessel shall be immobilized by an appropriate device before connecting the hose.

Operating Vfalves shall be returned to the appropriate position for transport unless otherwise instructed.

12 Chanpe of service

Change of gervice shall only be authorized by the owner. This operation shall follow a writien procedure

the results pf the steps involved should be recorded. Such records should be retained “Phe procedure 5

include the following.

— Check [that the vessel, the pump, soft goods (i.e. seals, gaskets, etc.) and‘the accessories are desig
for the [intended service. Special attention shall be given to this point if the'vessel is intended for oxidi
fluids.

— Depregsurization, emptying and disconnecting the vessel shall 'be performed in accordance
Clause{13.

— Where|it is suspected that the vessel may have been “contaminated, it shall be cleaned by usin
suitablg¢ cleaning procedure. Special attention shall betgiven to this point if the vessel is intendeg
oxidizing fluids.

— The vepsel labelling, couplings and transfer hoses shall be changed appropriate to the new product.

If the vesse

Thereafter,

The ve
least c
operati

It shall
intendg

Before
been ¢

is intended for oxidizing fluids, thé following additional requirements shall be considered.

5sel and all piping and accessaries shall be purged with inert gas until the outlet temperature
ose to ambient temperature.) The purge gas inlet temperature shall never exceed the maxin
hg temperature of 50 °C.

be verified by suitable methods that the vessel and all piping and accessories are clean for
d service, see 1S0.23208.

the vessel is-filled with an oxidizing fluid, a competent person shall verify that the procedure
arried ouf\correctly.

follow'the procedure in Clause 7 before filling the vessel.

and
hall

ned
zing

with

g a
for

s at
hum

the

has

13 Taking out of service

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

The procedure shall include the following.

Emptyi

ng of the vessel and depressurizing to a positive pressure no greater than 2 bar.

Monitoring pressure and level gauge/mass, if necessary; verifying that no line is obstructed.

Taking

into account the properties of the product involved (e.g. solidification of CO,).

© I1SO 2005 — All rights reserved
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If the vessel is intended to be taken into service again later, the following additional requirements shall be
considered.

— Purging of the vessel and accessories with inert gas.

— If the vessel may be used for oxidizing fluids at a later time, the cleaning and hydrocarbon checking steps
outlined in Clause 12 (necessary) should be applied when the vessel is taken out of service.

— If the vessel is to be transported or stored/parked, protective caps should be fitted on all transfer
couplings.

— Whem i store, = stight positive pressure—of dry-inmertgas—shoutd—bemaimtaimed—imthe—vesgsel and the
vessel shall be labelled accordingly.

If the vessel is to be scrapped, it shall be purged necessarily with inert gas and labelled accordingly, product
identification labels shall be removed and nameplates rendered unusable.

14 |Maintenance and repair
Mainhtenance is required to ensure that the vessel remains in a safe, serviceable condition. The r¢sponsibility
for [ts maintenance and repair shall be established between the contracting parties (e.g. ownef and filler).
Follpwing maintenance, the vessel shall comply with the current appteval documentation.
Maintenance generally comprises the following:

— | checking the condition of the vessel, accessories and the external supporting structure;
— | checking the operability of valves;

— | minor repairs, e.g. changing of seals;

— | cleaning external surfaces.

Maihtenance operations shall only be Carried out by personnel trained for the task.

IMPDRTANT Before entering the innervessel, all hazards related to confined spaces (e.g. oxygen enrichment/deficiency
or flammability) shall have been considered and documented.

Equipment shall not be reémoved until the directly connected system has been depressurized or|adequately
isolated and depressurized.

Modifications in design, materials and equipment or repairs shall be approved by a competent person and the
docpmentation updated accordingly (see ISO 20421-1).

Anylleakade-shall be rectified promptly and in a safe manner. Original approved spare parts should preferably
be Used. The suitability of the spare part shall be approved by a competent person.

Hot Work {wetding, Sofdering, heating, etc.) Shaltbe carriedout to_an_equivaient procedure (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 of spring-loaded pressure-relief devices shall be made by the
manufacturer or other companies having competent personnel and adequate facilities for the repair,
adjustment, replacement and testing of such devices. Replacement of pressure-relief devices shall be carried
out by trained personnel.

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 vessels for oxidizing fluids shall be
free from oil and grease (see ISO 20421-1).

© 1SO 2005 - All rights reserved 9
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15 Periodic inspection

The inspection shall be performed at intervals defined by the relevant regulation for transport by public road,
rail, waterway, sea or air.

The following activities shall be performed.

Equipment and safety device check. Reclosable pressure-relief devices shall be lift tested either in situ or

off the vessel. Non-reclosable pressure-relief devices, where fitted, shall be checked for correct
installation and rating. If satisfactory, they do not require replacement.

working pressure shall be carried out.

a)

b) Visual
checks
should

c) Visual
conten

d) Leak te

e) All othe

f) Traced

NOTE A

16 Addit]

16.1 Gene¢ral safety requirements (see also Clause 6)

16.1.1 Gen

Precautiong
such as hyg

Care shoul
charges an

Fill/withdray

Spillage of flammable fluids-can result in the risk of fire or explosion.

16.1.2 Eleg

All product

;I ItCI 1 Id: ;I |apcuﬁUI L Thc v;aua: ;I ItUI 1 Id: ;I Ibpcbt;ul I ;b 1 IUt lcquil Ud. Thc VCDDC: ;l ItUUI Ity Illd)
d by a leak test [(see d)] and measurement of the vacuum, if appropriate. Vacuum measurer
only be performed when the thermal performance is deficient as noted by vessel operation,

external inspection. Check for signs of damage or corrosion which may affect the integrity. CH
and legibility of data plate (see 4.2) and other markings.

st. A gas-leak test using an inert gas or the working medium at minimum of25 % of the allow

r equipment shall be checked for satisfactory functioning.
bility of inspection shall be ensured.(see ISO 20421-1).

or periodic inspection of cryogenic flexible hoses, see ISO 21012.

jonal requirements for flammable gases

eral

shall be taken when approaching‘aleak as the product may ignite and produce a flame. Prod
rogen require specific care as the‘flame is invisible.

H be taken in the choice™ of personnel clothing, to protect as much as practical against s
j flames. Electrically conductive footwear should be worn.

val connections shallbe capped when not in use.

trical equipment

system and ancillary electrical equipment shall be in accordance with the requirements off

be
hent

eck

able

ucts

tatic

the

hazardous ¢

areg ctassificatiomimwich it s bemng used:

In the classified area personnel shall not be permitted to carry sources of flame, or non-approved electrical
equipment. Consideration shall be given to all electrical equipment, e.g. mobile phones and radio transmitters.

16.1.3 Gro

unding (earthing) system

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

Major items of equipment (e.g. the vessel) shall be bonded directly to the earth point and shall not rely upon

the piping a

For transfilli

10

s a means to earth during filling, discharging and maintenance.

ng processes, equalization of the electrical potentials is necessary (resistance < 10 Q).

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=573549e9fcb96b3e7d5922709fc3741c

