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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 proce@lures used to develop this document and those intended for its further maintenanee
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 document 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
completed or re-equipped by another party, such as the operator or owner. For this reason, some of
the scope of this document, which includes putting into service, inspection, filling, maintenance and
emergency procedures, overlaps with ISO 20421-1.

Thipdocumentappiies To Vessels for cryogenic fiuids, primartly as specified im 1SO20421=11it may also
be ysed for vessels for cryogenic fluids manufactured and designed to other standards, erg.'\F[N 13530-2.
In dase of conflict between the requirements of this document with applicable regulations, fegulations
take precedence.

© IS0 2017 - All rights reserved v
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INTERNATIONAL STANDARD ISO 20421-2:2017(E)

Cryogenic vessels — Large transportable vacuum-insulated
vessels —

Part 2:
Operational requirements

1 (Scope

Thif document specifies operational requirements for large transportable vacuum-irisulated cryogenic
vessels.

These operational requirements include putting into service, filling, withdrawal, transport|within the
locqtion, storage, maintenance, periodic inspection and emergency procedures.

For|the transport of these vessels by public road, rail, waterway, sea‘and air, additional requirements
can|apply; these are defined in specific regulations.

2 |Normative references

The following documents are referred to in the textdn such a way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referénced document (including any amendments) applies.

ISO| 20421-1, Cryogenic vessels — Large transportable vacuum-insulated vessels — Part| 1: Design,
fabrtication, inspection and testing

3 |Terms and definitions
For|the purposes of this document, the following terms and definitions apply.

[SO|and IEC maintain terminological databases for use in standardization at the following addresses:

— |IEC Electropedia=available at http://www.electropedia.org/

— |ISO Online browsing platform: available at http://www.iso.org/obp

31
putting into service
opefration by which a new vessel being used for the first time or an existing vessel being returned to

serwiceisnrepared foruse
i

Note 1 to entry: Initial inspections and tests are covered in ISO 20421-1 or similar design standards, e.g.
EN 13530-2.

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 2017 - All rights reserved 1
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3.4

outdoor

location outside of any building or structure and not enclosed by more than two walls or one wall if a
roof is also present

3.5
underground
area or room whose ground or floor is on all sides significantly lower than the adjacent ground surfaces

3.6

large transportable cryogenic vessel

thermally fnsulated vessel of more than 450 | intended for the transport of one or more cryogenicflyids,
consisting jof an inner vessel, an outer jacket, all of the valves and service equipment together.with|the
structural parts
Note 1 to enfry: The large transportable cryogenic vessel comprises a complete assembly that is reddy for seryice.

Note 2 to enftry: A “large transportable cryogenic vessel” is hereinafter referred to as “vessel,

3.7
authorizeg person
person authorized by the applicable regulations

3.8
enterprise
any persor] or company that has a legal duty of care

3.9
filler
any enterppise which loads cryogenic fluids into a cryogenic vessel

3.10
owner
enterprise|that legally owns the cryogenic vessel

3.11
operator
any enterpyise for filling, storage, transport and withdrawal of cryogenic product

3.12
holding time
time that will elapse from the€stablishment of the initial filling condition until the pressure has r{sen
due to heat influx to the loweést set pressure of the pressure limiting device(s)

4 Preliminaries before putting into service

4.1 General

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 Marking

Marking shall be in accordance with the applicable design standard and/or regulations, e.g. ISO 20421-1.

2 © IS0 2017 - All rights reserved
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2 Labelling (or placarding)

labelling, the following shall be affixed:

a flow sheet denoting operation;

danger labels and marks in accordance with transport regulations;
risk and safety phrases associated with the gas content;

name of the owner;

e)
f)
g)
h)
i)

NOTI

NOT

Spe
cald

4.3

In 4
acc

Thd

The
ves

name of the operator;
actual holding time for gases being transported;
maximum permissible gross mass;

unladen (tare) mass;

substance regulations and its net mass in accordance with the deoumentation. As an :
this information can be included in a transport document.

E2 Items e) toi) can be required by the design standards and do not need to be repeated.

cific transport regulations shall always be consulted prior to the carriage. The holding ti
ulated for each journey in accordance with applicable transport regulations.

Handover documents

hddition to the manufacturer’s doCumentation, where necessary, the cryogenic vess
bmpanied by vessel-specific dociments and instructions for all items supplied covering t

operation,

auxiliary equipment, and

inspection records:

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

operator-shall have appropriate instructions available. Such instructions may be atta
bel in aspermanent manner, or carried by or available to the operator.

an unshortened identification of the fluid which is transported in acgordance with the transportand

\lternative,

E1 Items a) to i) can appear on the vessel, name platesor transport document dependling on the
reqliirements of the particular transport mode or operator requirements.

me shall be

] shall be
he

hed to the

5

Personnel training
Ly ng

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

mai

ntain the vessel and its equipment.

The training programme shall include

©IS

normal procedures,
product and hazard identification,
safe operating limits,

emergency procedures,

02017 - All rights reserved


https://standardsiso.com/api/?name=e3146837b1f46dffcc334cbba03274af

ISO 20421-2:2017(E)

— physic

al and chemical properties of the vessel’s content and their effects on the human body,

personal protection, and

confined spaces entry, if applicable.

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 Gen

Before any
defect whi

Marking and labelling shall not be removed or defaced.

Consideratj
equipment

Parts undg

Leaking v3
leaking val

Direct flanj

All surface
cleanliness

Outlets, se
visible defg

Vessels andl transfer hoses shall not be modified without proper authorization. It is recommended

the couplir

of the product couplings.

Operating

6.2 Safe
In all oper3

Small 4
result

bral

operation, the operator shall ensure that all equipment is free from any obvious damag
th could affect its safe operation.

ion shall be given to the product properties and the use of appropriate personal protec

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

lves or connections shall be depressurized before rectification. When this is not poss
ves under pressure shall be tightened using suitable tools and procedures.

e or directintense heat shall never be used to raisethe pressure or de-ice frozen compone

s which may come in contact with the produet shall be clean for the intended service.
requirements, see [SO 23208.

hls and transfer hoses shall be checked’to be clean, dry and free from contaminants
cts before connection.

gs be attached to the vesselsiand/or hoses in a manner that prevents unauthorized rem

yalves should be opened and closed slowly.

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

mountsof cryogenic fluids will produce large volumes of vaporized gas. Spillage of oxygen
n ah 0xygen-enriched atmosphere; spillage of other cryogenic fluids can result in an oxyj{

deficig

£ or

tive

ble,

nts.

For

and

that
pval

can
ren-

ntatmosphere. Appropriate measures shall be taken for all these cases, e.g. ventilation.

systems with components which are suitable for low temperatures.

areas (e.g. pits, trenches).

Because of the possibility of cold embrittlement, cryogenic fluids shall only be used in product

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

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.

© ISO 2017 - All rights rese
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Consideration should be given to establishing proper safety distances during parking
transfer.

Putting into service

or product

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.

Th

Ens
and|

Thd
suff

Thd
tak
sha

Med
ope

Thd
suc

£all - 1 111 AL IA |
TUHTUW Il g SlidIl DT VETITITU.

The vessel and accessories are appropriate for the intended service, comply with the floy
are appropriately marked and labelled; all labels shall be clearly displayed and appropr
product.

A relief device with a set pressure not higher than the maximum allowahlé working

requiring approval shall be correctly stamped and matching certificates shall be availak
All valves are operable.
All required checks and tests have been carried out.

ure that the vessel and accessories are clean and compatible for the intended service; sed
SO 21010.

vessel should be purged with an appropriate’gas until the gas emerging from th
iciently dry and pure for the intended service:

vessel shall be cooled down according-to' the manufacturer’s recommendations. Ste
bn to avoid uncontrolled pressure rise<due to rapid liquid vaporization. The cool-down
| take into account the risk of solidification.

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

Location

requirements listed in this clause are valid for storage and parking, as well as for othe
h as filling andwjithdrawal.

Vessels shall be located in a suitable area such as in the open air or in a sufficiently]
encloséd\area, away from sources of heat (welding source, open fire, etc.). Hot work shal
to appropriate safety measures. The area shall be kept appropriately clean and suitable 4
be provided.

the vessel is fitted. Pressure, size and installation shall comply withcthe documentatiE

v sheet and
jate for the

ressure of
n. Devices
le.

ISO 23208

e vessel is

bs shall be
oas chosen

for correct

I activities

ventilated
be subject
ccess shall

— Adequate ventilation shall be provided. In locations at or above ground level, natural ventilation is

generally sufficient, provided that the room is large enough or that the outdoor area is

not closely

surrounded 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).

© IS0 2017 - All rights reserved
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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.

clear at all times.

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

All do
and ex

A vess
device

The o]
display

Operat

When larg
static vess

9 Trans

This clausg
public roac

Before traj
to ensure

Cryogenic

the suspen
to have be¢
person bef]

Vehicles us

rs/gates should be preferably outward opening and wide enough to provide an easy dc
it route for personnel.

] should only be left parked unattended in a location such that operation of the vessel r
s will not constitute a hazard.

perating area should be clearly marked with appropriate warning signs. These may
Fed on the vessel.

ion by unauthorized persons shall be prevented, e.g. by locking the valve cabinet.

b transportable vessels are temporarily used as static vesséls, the requirements defined
ls shall be considered.

jport

refers to the transport of filled vessels. Additional requirements can apply for transpor
, rail, waterway, sea and air.

sport, the vessels shall be examined fox'signs of damage or leaks, and valves shall be cheg
hat they are operational and in the correct position.

vessels shall never be subjected\té impacts or falls; these could damage the outer jacke
sion system of the inner vessel,’causing loss of insulating properties. If any vessel is kn
n subjected to accidentalimpact or fall, this shall be reported to an appropriate author
bre further use.

ed for transport shall’have well-ventilated cargo areas and shall have separate cargo

passenger
fixed by a

compartments. ¥essels shall be transported in their correct position and shall be secu
ropriate medns.

The vessels shall be-handled only by those means for which they are designed and equipped.

eSS

blief

be

for

t by

ked

t or

hbwn

zed

and
rely

Carriage of empty and uncleaned tank is adequately safe if suitable measures have been taken to

ensure eqyivalent safety commensurate with the provisions of the applicable regulation to prevent
uncontroll- f] Y‘D]QQCQ I'\F fl‘\ﬂ r]angornnc gnnr]c

the

10 Filling

10.1 General

The following operations shall be carried out in accordance with a written procedure following the
applicable regulation for filling limits (pressure, weight, temperature, etc.).

Holding times should be calculated and recorded as required by particular regulations.

© ISO 2017 - All rights reserved
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Prior to filling, the filler shall examine the condition of the vessel as indicated in Table 1.

Table 1 — Prefill checks

Acceptance criteria for filling

Labelling and marking

Data plate

Present, legible and in accordance with 4.2

Ins

pection date

Within required period

Prdduct identification labels

Fitted, legible and for the correct product

Vegsel
No obvious signs of damage, corrosion, contaminatiofi o1l or griease
No unusual ice
No loss of vacuum
No damage to its lifting or securing arrangenients
Acgessories
All pccessories (valves, PRD, connec- | No obvious signs of damage or corrosion
tiogs, etc.) Free from dirt, oil or grease
No unusual ice
Valyes Operable

Prdssure relief devices

In place, free from ice@nd other visible obstructions

Fill

Ing couplings and transfer hoses

Appropriate connection fitted for product, identified by the pro
fication label, and cap-fitted if required

Check for leakage and damage of hoses

duct identi-

Prgssure gauge

Positive pressure in vessel

An

vac
sur
ves
the
exa
safe

external visual inspection of the‘vessel and equipment shall be performed to ensui
lum between inner vessel and outer jacket remains intact (checking of abnormal frosting on tank
face; gas venting from a vacuum protection device; relief valves are continually Ven‘;I;lg). If the
bel has lost vacuum, the-owner of the cryogenic vessel shall immediately investigate t

vacuum loss. Where-a vacuum loss is believed to be associated with an internal pipe
mple, vapour escaping from the vacuum relief device(s), then the cryogenic vessel sh
by immediately_reducing the pressure to atmospheric and emptying all cryogenic liqujd in a safe

e that the

e cause of
failure, for
1l be made

manner. The reduction of pressure is the most significant action to reduce the level of hazardl. For more

infq
115

10.

3 _Preparations

rmation, in.particular to differentiate between loss of vacuum and vacuum decay, see EIGA IGC doc
12, Appéndix E or CGA SB-45.

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

Depending on the type of the cryogenic vessel, and product, it may be filled to nominated capacity either
by volume or by mass, taking into account product density to the level for which the vessel is designed.
The necessary measuring equipment 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 remove possible
contaminants. 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 recommendations.
Carbon dioxide vessels shall be pressurized to at least 0,7 MPa (7 bar) with gaseous carbon dioxide
before introducing liquid CO».

© IS0 2017 - All rights reserved
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The purity of the residual product in the vessel shall be analysed and recorded where required by
specification. Where the purity of the residual product is outside specification, the vessel should be
purged until it meets specification.

The fill hose shall 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 pressure shall not drop below 0,7 MPa (7 bar) to avoid forming of dry ice. Measures shall be
taken to ensure that there is no unwanted backflow between the vessel and supply vessel.

Appropriate measures shall be taken to prevent the release of dangerous quantities of gases and

vapours dy

10.4 Afte

The vessel
should be ¥

Where req
mode requ|

The filler
instructior
from leaks

Where req

Some regu
the tank is

11 Prody

The operat
system, th
is greater t

Before con
the vessel §

The vehicld
Operating

instructed

12 Chan

ring rlling and discharge of the tanks.

r-fill check

mass or level of contents and pressure shall be checked and, where necessary, the ve
ented or drained to reach the values required by specification.

lired by specification, the vessel contents shall be analysed and recorded and any partic
irements are adhered to.

chall check that all valves are in the correct position (opencor closed) according to
s that no unusual cold spots have developed and that valves, piping and fittings are
hired (e.g. for portable tanks), the vessel shall be labelled with the holding time.

filled.

hct withdrawal

it the correct hose couplings aré fitted and that the nominal pressure of the withdrawal
han the pressure developed by the withdrawal system, e.g. pumping system.

hecting the vessel for withdrawal, the operator shall ensure that no unwanted backflow f
carrying the vesselshall be immobilized by an appropriate device before connecting the h

valves shall)be returned to the appropriate position for transport unless othery

e 0fservice

ssel

ilar

the
Tee

ations require that forklift pockets (if provided)}-of portable tanks shall be closed off wihen

or shall ensure that the product and'the pressure in the vessel are compatible with the supply

line

"Om

s possible and also that the liquid cannot become trapped without adequate pressure reljief.

DSe.

Vise

Change of service shall only be authorized by the owner. This operation shall follow a written proced
and the results of the steps involved should be recorded. Such records should be retained.

The procedure shall include the following.

ure

Check that the vessel, the pump, soft goods (e.g. seals, gaskets, etc.) and the accessories are designed

for the intended service. Special attention shall be given to this point if the vessel is intended for
oxidizing fluids.

13.

Clause

Depressurization, emptying and disconnecting the vessel shall be performed in accordance with

© ISO 2017 - All rights reserved
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Where it is suspected that the vessel may have been contaminated, it shall be cleaned

by using a

suitable cleaning procedure. Special attention shall be given to this point if the vessel is intended for

oxidizing fluids.

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

If the vessel is intended for oxidizing fluids, the following additional requirements shall be considered.

— The vessel and all piping and accessories shall be purged with inert gas until the outlet temperature

is at least close to ambient temperature. The purge gas inlet temperature shall never
maximum operating temperature of 50 °C.

exceed the

The

13

Thi
If tH

Thd

If tH
be ¢

If th

It shall be ensured that the vessel and all piping and accessories are clean for the intencied service;

see [SO 23208.

Before the vessel is filled with an oxidizing fluid, the person responsible for filling shall
the procedure has been carried out correctly.

reafter, follow the procedure in Clause 7 before filling the vessel.

Taking out service

5 operation shall follow a written procedure and the resultsidf the steps involved shall b
e vessel is intended for further service, such records shal} be retained by the owner com

procedure shall include the following:

emptying of the vessel and depressurizing to a positive pressure no greater than 0,2 MP

monitoring pressure and level gauge/mass,df necessary; verifying that no line is obstru

taking into account the properties of the)product involved (e.g. solidification of COy; see

verify that

b recorded.
pany.

(2 bar);
ted;
10.3).

e vessel is intended to be taken intd_service again later, the following additional requirements shall

onsidered:

purging of the vessel and aecessories with inert gas;

if the vessel may be used/for oxidizing fluids at a later time, the cleaning and hydrocarbd

steps outlined in Clduse 12 (necessary) shall be applied when the vessel is taken out of s

if the vessel is-to)be transported or stored/parked, protective caps shall be fitted on
couplings;

when in{store, a slight positive pressure of dry inert gas shall be maintained in the ves
vesselsshall be labelled accordingly.

elvessel is to be scrapped, it shall be purged necessarily with inert gas and labelled acco

n checking
brvice;
h1l transfer

Sel and the

dingly.

EXAMPLE

“Purged with nitrogen — To be scrapped”.

Product identification labels shall be removed and nameplates rendered unusable.

14

Maintenance and repair

Maintenance is required to ensure that the vessel remains in a safe, serviceable condition. The
responsibility for its maintenance and repair shall be established between the contracting parties
(e.g. owner and filler). Following maintenance, the vessel shall comply with the current approval
documentation.
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Maintenan
— checki

checki

minor

ce generally comprises the following:
ng the condition of the vessel, accessories and the external supporting structure;
ng the operability of valves;

repairs, e.g. changing of seals;

cleaning external surfaces.

IMPORTANT — Before entering the inner vessel, all hazards related to confined spaces

(e.g. oxygen enrichment/deficiency or flammability) shall have heen considered

document

Equipment
adequately

Modificati¢ns in design, materials and equipment or repairs shall be approved by an authorized pe

and the do

Any leakag
preferably
Repairs sh
constructi

Hot work (
qualificati

If at any ti
be remove
relief devig
the repair,
shall be ca

The organi
date to the

Vessels shd
shall be fre

CO; vessel
lost pressy
have to be

NOTE f

15 Perioldic inspection

ed.

shall not be removed until the directly connected system has been depresSlirized
isolated and depressurized.

fumentation updated accordingly (see ISO 20421-1).

e shall be rectified promptly and in a safe manner. Original approved spare parts shg
be used. The suitability of the spare part shall be approved “by an authorized per
hll be consistent with the fabrication and testing requirementsof the applicable design
bn standards.

velding, soldering, heating, etc.) shall be carried out to-amtequivalent procedure (fabricat
dn of personnel, testing, certification, etc.) as duringananufacture.

me it is necessary to break the seal for adjustmentof a pressure-relief valve, the valve s
l from service until it has been reset and sealed. Any adjustment of spring-loaded pressi
es shall be made by the manufacturer or angther company qualified by the manufacturet
hdjustment, replacement and testing of such devices. Replacement of pressure-relief dev
'ried out by trained personnel.

zation making such adjustmentshall attach a permanent tag with the setting, capacity
pressure-relief valve.

e from oil and grease (see1SO 20421-1).

b shall be depressurized using a written procedure. Liquid carbon dioxide vessels that i
re shall be repressurized using a written procedure. The material properties of the ve
considered

or guidaneeysee IGC Doc. 164/10/E or CGA G-6.7.

and

or

son

uld
Jo)il
and

ion,

hall
ire-

for
ices

and

Il be internally clean, dry-and free from particulate matter, and vessels for oxidizing flfiids

ave
ssel

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

If, at the time of periodic inspections, openings have been made in shells, the method by which they
are hermetically closed before the shells are returned to service shall be approved as required by the

applicable
The follow

regulation and shall ensure the integrity of the shell.

ing activities shall be performed.

a) Equipment and safety device check:

10

pressure test) either in situ or off the vessel.

Reclosable pressure-relief devices shall either be replaced or undergo a functional test (lift or
set
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— Non-reclosable pressure-relief devices, where fitted, shall be replaced.

b) Visual internal inspection. The visual internal inspection is not required. The vessel integrity
may be checked by a leak test [(see d)] and measurement of the vacuum, if appropriate. Vacuum
measurement should only be performed when the thermal performance is deficient as noted by
vessel operation.

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

d) Leak test. A gas-leak test using an inert gas or the working medium at minimum of 90 % of the
allowable wWoTKing pressure shall be carried out. However Jower pressures may be usqd with the
agreement of the competent person and in combination with a check of the vacuum, see |b).

e) |All other equipment shall be checked for satisfactory functioning.
f) |Traceability of inspection shall be ensured (see ISO 20421-1).
NOTE1 For periodic inspection of cryogenic flexible hoses, see applicable regulations.

NOTE 2  Some regulations make the difference between intermediate (limited'inspection), periodif inspection
(fullinspection) and exceptional inspection (e.g. after repair).

16|Additional requirements for flammable gases
16.1 General safety requirements

16.1.1 General

Prefautions shall be taken when approaching a leak as the product may ignite and produke a flame.
Profducts such as hydrogen require specific'care as the flame is invisible.

Carp shall be taken in the choice of personnel clothing, to protect as much as practical agpinst static
chafges and flames. Electrically conductive footwear should be worn.

Fillfwithdrawal connections shall be capped when not in use.

Spilllage of flammable fluids-ean result in the risk of fire or explosion.

16.1.2 Electrical equipment

All product system and ancillary electrical equipment shall be in accordance with the requirements of
thehazardous,area classification in which it is being used.

eledtrical equipment. Consideration shall be given to all electrical equipment, e.g. mobile phones and

rad afrancmittarc
S

oI IIrreeeToT

In the classified area, personnel shall not be permitted to carry sources of flame, or no4:-approved

16.1.3 Grounding (earthing) system
All parts of the installation shall be bonded to ensure electrical continuity.

Major items of equipment such as the tank and vent stack shall be bonded directly to the earth point
and not rely on the piping as a means to earth.

Installations shall be earthed in accordance with national regulations. Consideration shall be 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 necessary.
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