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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
desc
diffe

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Fent types of ISO documents should be noted. This document was drafted in acéorda

ibed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nep

Htenance are

ded for the
ce with the

Attention is drawn to the possibility that some of the elements of this documént‘may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh-patent right
any patent rights identified during the development of the document will’be in the Introdu
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any
cons

frade name used in this document is information given for the-éonvenience of users 4
[itute an endorsement.

For an explanation on the meaning of [SO specific terms and expressions related to conformity

as w
Tech

The

]l as information about ISO’s adherence to the World-Trade Organization (WTO) prin|
hical Barriers to Trade (TBT) see the following URLiZwww.iso.org/iso/foreword.html.

fommittee responsible for this document is ISO/PC 252, Natural gas fuelling stations fo

s. Details of
ction and/or

nd does not

assessment,
ciples in the

" vehicles.
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Natural gas fuelling stations — LNG stations for fuelling
vehicles

1 Scope

This document specifies the design, construction, operation, maintenance and inspection of stations for

fuellimgtiquetied maturat gas tENG)to vettictes; inctuding equipnment, safety amd comnmtrot aeyices.

This|document also specifies the design, construction, operation, maintenance and"inspection of
fuelling stations for using LNG as an onsite source for fuelling CNG to vehicles (LCNG/fuellipg stations),
including safety and control devices of the station and specific LCNG fuelling station equipthent.

NOTH Specific CNG equipment is dealt with in ISO 16923.

This|document is applicable to fuelling stations receiving LNG and othérliquefied methanle-rich gases
that comply with local applicable gas composition regulation or with the gas quality reqqirements of
ISO 13686.

This|document includes all equipment from the LNG storage/tank filling connection up to|the fuelling
nozzle on the vehicle. The LNG storage tank filling connection'itself and the vehicle fuelling nozzle are
not covered in this document.

This|document includes fuelling stations having the following characteristics:

private access;

public access (self-service or assisted);

metered dispensing and non metered’dispensing;
luelling stations with fixed LNG storage;

luelling stations with mobile LNG storage;
movable fuelling stations;

mobile fuelling stations;

multi-fuel stations.

Normative references

The g ents—a o —the—te : way—that-seme—erat-eftheir content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 4126 (all parts), Safety devices for protection against excessive pressure

IS0 9606-1, Qualification testing of welders — Fusion welding — Part 1: Steels

ISO 12100, Safety of machinery — General principles for design — Risk assessment and risk reduction
[SO 12617, Road vehicles — Liquefied natural gas (LNG) refuelling connector — 3,1 MPa connector

ISO 13709, Centrifugal pumps for petroleum, petrochemical and natural gas industries

© IS0 2016 - All rights reserved 1
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ISO 15609-1, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 1: Arc welding

ISO 15609-2, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 2: Gas welding

ISO 15609-3, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 3: Electron beam welding

ISO 15609-4, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 4: Laser beam welding

ISO 15609-p, Specification and qualification of welding procedures for metallic materials — Wdlding
procedure specification — Part 5: Resistance welding

ISO 15609-6, Specification and qualification of welding procedures for metallic materials — Wédlding

procedure sj

ISO 20421-]
fabrication,

[SO 21011, ¢
[SO 21012, ¢

ISO 21013-1
pressure-rell

[SO 21029-1

ecification — Part 6: Laser-arc hybrid welding

|, Cryogenic vessels — Large transportable vacuum-insulated vessels “— Part 1: D¢
nspection and testing

ryogenic vessels — Valves for cryogenic service
[ryogenic vessels — Hoses

, Cryogenic vessels — Pressure-relief accessories for cryaegenic service — Part 1: Reclo
ef valves

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

volume — Part 1: Design, fabrication, inspection and tests

ISO 24490, ¢
ISO 31000, 4
[EC 31010, R
[IEC 60079-1
[EC 60079-1
[EC 60079-1
[EC 60204-1

[IEC 61508
related syst

[ryogenic vessels — Pumps for cryogenic service

Yisk management — Principles and guidelines

isk management — Risk assessment techniques

0-1, Explosive atmospheres~="Part 10-1: Classification of areas — Explosive gas atmosph
4, Explosive atmospheres— Part 14: Electrical installations design, selection and erectiol
7, Explosive atmosphéres — Part 17: Electrical installations inspection and maintenance
:2005, Safety’of machinery — Electrical equipment of machines — Part 1: General requiren

(all parts), Functional safety of electrical/electronic/programmable electronic sg
bms

IEC 61511 (4

sign,

sable

litres

pres

hents

fety-

Ikparts), Functional safety — Safety instrumented systems for the process industry secto

3 Terms

and definitions

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

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

3.1

IEC Electropedia: available at http://www.electropedia.org/

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

ambient vaporizer
heat exchanger that vaporizes LNG with the heat of ambient air

2
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3.2
assembly
sub-system of the fuelling station comprising several components

3.3

approved

having approval for the intended usage from an authority having jurisdiction or having the
manufacturer’s declaration for intended use

3.4

gaS ot . o evaporatio o 11 yiw X
ding the gas returned from the vehicle tank

elling station

brealkaway device
ing which separates at a predetermined section when required and.‘€ach separated section
contdins a self-closing shut-off valve which seals automatically

[SOURCE: ISO/TS 18683:2015, 3.1.3]

3.6
buffer storage
one gr more suitable pressure vessels designed for the purpose of storing compressed natujral gas

3.7
building
strugture, usually enclosed by walls and a roof, ¢enstructed to provide support or shelter for an
intenjded occupancy

3.8
bund
elevdted boundary of the containment,.like wall, dike or embankment

3.9
burst pressure
pb
pressure that causes failure ‘and consequential fluid loss through the component envelope

3.10
cangpy
roof,|overhead shelter, or hood, that affords a degree of weather protection

3.11
coldjend
cryogenic part of a reciprocating LNG pump

3.12
competent person

person having the ability, appropriate training, knowledge and experience, to supervise or carry out
the work being undertaken in a safe and proper manner

3.13

compressed natural gas

CNG

natural gas which has been compressed and stored for use as a vehicle fuel

[SOURCE: ISO 15500-1:2000, 3.2]

© IS0 2016 - All rights reserved 3
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compressor
machine that increases the pressure of gas

3.15
conduit

casing, tubing or liner, either metallic or non-metallic

[SOURCE: IS
3.16

0 14310:2008, 3.6]

containment

darea, surroy

3.17
cryogenic
intended fo}
boiling poin|

3.18
cryogenic g

nded by a bund, to contain spilled LNG within that area

" service over the temperature of —153 °C and -196 °C, the lower point beirig the ng
L of nitrogen

ump

pump that delivers LNG at a higher pressure

Note 1 to ent
slow speed rg

ry: Pumps used for delivery of LNG to the LNG dispenser are gypically centrifugal pumps; hoy
ciprocating pumps are also used.

Note 2 to enffry: Pumps used for delivery of high-pressure liquid into the high-pressure vaporizer are typ

reciprocating

3.19
detachable
mechanical

EXAMPLE

3.20
dispenser
equipment {

Note 1 to ent

3.21
dry air
air with a m|

3.22
enclosure

piston pumps.
joint
oint that can be readily disassembled

Flanges, threaded joints and similar,

hrough which the fuel is-supplied to the vehicle

Fy: This equipment caniinclude metering,.

aximum déw-point of —40 °C

structure, n

rmal

ever,

ically

ptbeing a building or canopy, that encloses a component of the fuelling station

EXAMPLE
3.23

Housing, container and machine cabinet.

explosive gas atmosphere
mixture of substances with air, under atmospheric conditions, in the form of gases, vapours or mists in

which, after

ignition has occurred, combustion spreads to the entire unburned mixture

Note 1 to entry: Derived from definition of “explosive atmosphere” in IEC 61340-4-4:2014, 11, 3.4.

3.24
fail-safe

design feature that ensures that safe conditions are maintained in the event of a malfunction of a

control devi

ce or an interruption of a supply source

© ISO 2016 - All rights reserved
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3.25
filling
process of transferring LNG into the LNG storage tank

3.26

fire

resistance

4:2016(E)

property of materials or their assemblies that prevents or retards the passage of excessive heat, hot
gases or flames under specified conditions

3.27

fire wall

Wall I DClJCll atius Pal tit;Ull CI C\,tcd tU I CduLC thc CffC\.tD Uf I adiatcd hCC«lt
3.28

flash gas

gas generated from liquid when delivered to the tank to lower pressure than is-its‘boiling
its tegmperature

3.29

fuel
tran

3.30

fuel
devi
rece

3.31

fuel

pressure at which the fuel is delivered to the vehicle

3.32

fuel
facil

3.33
grounding
electrical connection of potentially live exposed metallic parts to earth

3.34
hazardous area

ling
sfer of fuel from dispenser to the vehicle

ling nozzle
e which permits quick connection and disconnectionef the fuelling hose to/from t}
ptacle

ling pressure

ﬂng station
ity at which vehicle fuels are dispensed

pressure at

le refuelling

arealin which ancexplosive gas atmosphere is present, or can be expected to be present, in quantities

such|as to requite-special precautions for the construction, installation and use of apparaty
ignitjon

[SOURCE: IEC 60079-10-1:2015, 3.3]
3.35

s to prevent

hose
pipeline of flexible material with end fittings attached

3.36
hose assembly
hose, or hoses, with anciliary components, such as bend restrictors, breakaways and nozzles, attached

3.37
LCNG fuelling station
facility at which CNG derived from LNG is dispensed to vehicles

© ISO 2016 - All rights reserved
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liquefied natural gas

LNG

natural gas that has been liquefied, after processing, for storage or transportation purposes

3.39

LNG fuelling station
facility at which LNG is dispensed to vehicles

3.40

LNG offloading area

area where
storage tanl

3.41
LNG pump
cryogenic py

3.42
LNG storag
cryogenic ve

3.43
LNG tanker
vehicle that

3.44
LNG transf¢
connection |

3.45
lower explq
LEL
volume con(

[SOURCE: IS
3.46

maximum allowable working pressure

MAWP

maximum plt‘

for determi

[SOURCE: I
been remov

3.47

£l LN & 1 4 i £l 11l ot £ ££1 . LNC ot £l
LIICU LJINU LAITNTT CUIITITCTLS LU LIIT ucuuls o LdlIUIl 1UI Ullanullls LINUO TIILU UIIT

K

imp for transferring LNG

e tank
ssel used for the purpose of storing LNG

delivers LNG for offloading to the LNG storage tank at:the LNG fuelling station

T point
boint between the hose of the LNG tanker andthe fixed pipeline to the LNG storage tar

sion limit

0 19372:2015, 3.7, modified.=~ “explosive” has been changed to “flammable”.]

essure to whiel@ component or system is designed to be subjected and which is the
ing the strength of the component or system

0 1299152012, 3.10, modified — “or system” has been added and “under consideration
ed. |

entration of flammable gas or vapour in air, below which the mixture is not flammablé¢

LNG

k

T

basis

" has

maximum

uelling pressure

maximum pressure to which the vehicle tank can be filled

3.48

mobile LNG fuelling station
LNG fuelling station (and/or LCNG fuelling station) having an LNG storage tank capacity of more than

1 000 litres
3.49

that can be transported with LNG onboard

mobile storage
LNG storage tank assembly, having a gross volume of more than 1 000 litres, mounted on a vehicle and
used at the LNG fuelling station as a temporary LNG storage tank

© ISO 2016 - All rights reserved
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movable LNG fuelling station
LNG fuelling station (and/or LCNG fuelling station) having an LNG storage tank capacity of more than
1 000 litres and consisting of one or more units intended for easy installation and possible relocation

3.51

multi-fuel station
fuelling station that can fuel natural gas as well as other fuels, for example diesel, petrol, LPG

3.52
natu

and |

Note
other

[SOU

3.53
net |
NPS]
inlet
at th
pum

[SOU

3.54
non-
notc

[soy

3.55
norr

situdtion when the equipmentsyoperating within its design parameters

[SOU

3.56
odor
inten
conc
odou

Note

ral gas

1gher hydrocarbons and some non- combustlble gases such as mtrogen and carbon'di

1 to entry: Natural gas can also contain components or containments such as sulphur/ecomp
chemicals.

RCE: ISO 14532:2014, 2.1.1.1]

ositive suction head
il
total head increased by the head (in flowing liquid) corresponding to the atmosphe
e test location and decreased by the sum of the head corresponding to the vapour prg
b liquid at the inlet temperature and the inlet impeller-height

RCE: [SO 24490:2016, 3.5]

combustible
apable of undergoing combustion under specified conditions

RCE: ISO 13943:2008, 4.239]

nal operation

RCE: [SO 16110-1:200% 3-50]

ant
sely smellifig-organic chemical or combination of chemicals added to natural

r so gasleaks can be detected at concentrations below their lower flammability limit

1l-toventry: ISO/TR 16922 gives the specifications and guidelines for the methods to bg

rqne, propane

bxide

bunds and/or

ric pressure
ssure of the

gas at low

entration-and capable of imparting a characteristic and distinctive (usually disagreeable) warning

used in the

odori

zation of natural gas under a safety point of view and QhP(‘IfIPQ the nrmr‘m]r—\q for the odorizat

on technique

(including handling and storage of odorants) and the control of odorization of natural gas.

[SOU
3.57

RCE: ISO 14532:2014, 2.8.1, modified — Note 1 to entry has been added.]

odorization
process of introducing odorant(s) into natural gas

3.58

odorizer
equipment used to introduce odorant into natural gas
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offloading
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process of transferring LNG from the LNG tanker.

3.60

overpressure
condition under which the pressure exceeds the maximum allowable working pressure

3.61
pump unit

unit that transfers LNG and that consists of one or more pumps, including all associated piping and

equipment

3.62
refuelling ¢
joined assen

3.63

refuelling 1
<LNG> devi
permits safg

Note 1 to en
the body.

[SOURCE: IS

3.64

separation
minimum se
a likely fore

3.65
saturation
pressure at

Note 1 to en
compositions

3.66
test pressu

Pt
pressure at

Note 1 to ent

3.67
thermal re

onnector
hbly of LNG fuelling nozzle and LNG refuelling receptacle

eceptacle
re connected to a vehicle or storage system, which receives the NG fuelling nozzlg
transfer of fuel

ry: The receptacle consists as minimum of a receptacle body,and a check valve mounted i

0 12617:2015, 3.9]

distance
paration between a hazard source and an ebject, which is required to mitigate the efft
beeable incident and prevent a minor incident escalating into a larger incident

pressure
which the liquid boils

will have a different temperature at the same saturation pressure.

re

which the installation or part of the installation is tested

Fy: Different test pressures can be required for storage pressure vessels and other component$

and

nside

bct of

[ry: Saturation pressure isfused as an expression of the thermal state of LNG. LNG of different

iefvalve

relief valve that is installed to relieve excess pressure caused by vaporization of cryogenic liquid
trapped in an isolated section of a pipeline or other small components of the LNG fuelling station

3.68

trim heater
heat exchanger that heats the gas from the vaporizer to a temperature acceptable for the downstream

equipment

Note 1 to entr

3.69
try cock
valve conne

y: Trim heater is typically an electric heater or hot water bath.

cted to a pipe, the inlet of which is at the position of the maximum fill level of the tank
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vaporizer
heat exchanger that vaporizes LNG and delivers it in the gaseous phase

3.71

vehicle tank
cryogenic tank mounted on a vehicle for the storage of LNG as a fuel for that vehicle

3.72

ventilation
movement of air and its replacement with fresh air due to the effects of wind, temperature gradients, or

meci

3.73
vent
cont}

3.74
vent

pipe
3.75

3 1 LE, 1o £ 4 i Y
alrical 11T dIiios \_lUl CAallll_llC IdllS U TALLI dULUI DJ

ing
rolled release of natural gas to the atmosphere

stack
that allows gas to be vented at a safe elevation and location

warm end drive

non-

3.76
wate
heat
extel

3.77
zZone
haza
atmd

[SOU

4

CNG
DGS
ESD

Cryogenic part of a reciprocating LNG pump, comprising¢he’pump drive part

r bath vaporizer
exchanger that vaporizes LNG using the heat frem water that is warmed by the ambi
nal source of energy including water from natural sources (e.g. river, sea)

rdous area classified based upon the,frequency of the occurrence and duration of an e
sphere

RCE: IEC 60079-10-1:2015, 3.3.3, modified — “gas” has been added.]

Abbreviated terms

compressed natural gas
dry gagrseal

emergency shut-down

LCN

bnt air or an

xplosive gas

} compressed natural gas, sourced from LNG

LEL
LNG

lower explosive limit

liquefied natural gas

MAWP maximum allowable working pressure

NGV

natural gas vehicle

NPSH  net positive suction head
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5 Risk management

5.1 Risk assessment

5.1.1 General

Risks shall be managed throughout the life cycle of the LNG fuelling station through the adoption of a
risk management policy and framework that systematically identifies, analyses and evaluates the risks
to personnel, the environment and equipment. The principles and guidelines of ISO 12100, ISO 31000 and
[EC 31010 shall be followed in developing a risk management policy and a risk management framework.

One or mor
assessment
the risks to
to reductioj
may includej

— the use
the use
the ado
the use

the proy

the ado
5.1.2 Pro
5.1.2.1 S4

5.1.2.1.1
all parts of t

q

N

5.1.2.1.2
— beindej

comply

rof the Tiskassessmrenttechmiques described i HEC-31610—~shatt beusedtocomduc
. Appropriate risk mitigation measures can then be identified and implemented to'rg
hs low as reasonably practicable. Risk mitigation can be achieved through various.amea;

of the probability and/or the consequences of a risk scenario. Risk mitigation/meas;
one or more of the following:

pof inherently safe designs and technologies;

of protective devices and systems;

btion of specific operating and maintenance procedures;
of personal protective equipment;

rision of information and training;

btion of emergency planning and emergency pregedures.
fection against overpressure
fety devices

'he LNG fuelling station shall be‘equipped with safety devices that prevent overpressy
he LNG fuelling station.

afety devices shall
bendent of other funetions, and

with the requirements of ISO 4126.

5.1.2.2 A

Auxiliary safety devices shall include at least the following:

xiliary safety devices

automatic emergency isolation valves to isolate:

the LNG storage tank content from the rest of the LNG fuelling station equipment;
the CNG dispenser(s), as specified in ISO 16923;

the LNG dispensers;

one or more emergency stop buttons.

5.1.2.3 Protection against overpressurization of vehicle tank

risk
duce
ures
ures

re in

The LNG dispensing system shall be equipped with at least one safety system to prevent
overpressurization of the vehicle tank.

10
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If the LNG dispensing system is capable of delivering LNG to the vehicle tank at a pressure that is higher
than the maximum allowable working pressure of the vehicle tank, the LNG dispensing system shall be
equipped with at least two independent safety systems to prevent overpressurization of the vehicle tank.

EXAMPLE1 An automatic safety system, which interrupts the power supply to the pump.

EXAMPLE 2 A sufficiently-sized relief valve.

5.1.2.4 Maximum fuelling pressure of CNG

The maximum fuelling pressure of CNG shall be in accordance with ISO 16923.

5.1.3 Static electricity

Meagures shall be taken to avoid electrostatic risk. Protection against static electricity shall be carried
out gccording to applicable standards.

5.2 | Fire protection
5.2.1 Hazardous area classification

5.2.1.1 Ahazardous area classification analysis according to JIEC)60079-10-1 shall be undertaken for all
the lpcations in which an explosive gas atmosphere can be preséent in quantities such as to reqquire special
precautions in relation to electrical and other sources of ignition. Annex A provides reconfmendations
for determining the size of hazardous areas for the majos units of the LNG fuelling station.

5.2.1.2 Special attention shall be given to existiig equipment such as high voltage cables and their
insulption and protection. Vaulted or underground installations shall be deemed to providg engineered
protection from overhead power lines.

5.2.1.3 If other combustible or hazardeus liquids can encroach on any parts of the LNG fue]ling station,
meais shall be provided to protect those parts.

5.2.1.4 Fired equipment (flame heated equipment) shall be located outside hazardous areps.

5.2.1.5 The hazardous-area shall not exceed the boundaries of the LNG fuelling statiop within the
separation distances as-defined in Tables B.1 to B.3, unless a complementary risk assessment ig carried out.

5.2.2 Sourcesof ignition

5.2.2.1 , Seurces of ignition are not permitted at

— thed.NG offloading area while transfer of LNG is in progress, and

— the LNG dispensing area during fuelling of vehicles.

5.2.2.2 LNG fuelling facilities shall be free from rubbish, debris, and other material that present a
fire hazard.

5.2.2.3 Combustible materials shall not be stored or left uncontrolled in the hazardous areas of the
LNG fuelling station. Grass from unpaved areas shall be removed before it gets dry.
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5.2.3 Fire fighting

5.2.3.1 Fire-fighting equipment shall be available at the LNG fuelling station in accordance with
the requirements of the local fire prevention authority. Access routes for movement of fire-fighting
equipment to an LNG fuelling station shall be maintained at all times.

5.2.3.2 There shall be at least one dry powder fire extinguisher of suitable size near every dispenser.

5.2.3.3 Fire-fighting procedures approved by the local fire prevention authority shall be available at
the LNG fuelling station.

5.2.3.4 A gimplified version of fire-fighting procedures shall be displayed at (a) suitable place(s) ojn the
site. Indicatifon of the positions of ESD manual buttons should be included in the procedures!

5.3 Explgsion protection measures

5.3.1 Explosion protection measures shall be taken in accordance with (the’ applicable parts of
IEC 60079.

5.3.2 All ¢lectrical and non-electrical equipment and components ysed in hazardous areas [shall
be designed and manufactured according to good engineering practice and shall conform with the
requirements categories for Group II, Class T1 equipment to ensure.avoidance of any ignition sourice as
specified in [EC 60079.

5.3.3 Ignition in explosive atmospheres shall be prevented by the use of protection systems defined in
the applicable parts of IEC 60079 series where the applicable hazard zones are defined in IEC 60079-10-1.

5.3.4 Nontelectrical equipment and components used in potentially explosive atmospheres [shall
comply with the requirements of applicable standards (e.g. EN 13463-1).

6 General design requirements
6.1 Genefal
6.1.1 Deslign philosophy

6.1.1.1 Al] equipmént, components, pipework, fittings and materials shall be assembled in a mgnner
suitable for their intended use, for the full range of process conditions [pressures, fluids, temperafures,
and weather cenditions (maximum and minimum ambient temperature, maximum wind, maximum
rainfall, mafifmum snowfall, etc.)] and loadings that can occur under normal and extreme conditions,
such as an earthquake. Equipment shall be installed and used in accordance with the manufacturer’s
instructions.

6.1.1.2 The design shall take into consideration the need to depressurize pressurized components
prior to removal for maintenance purposes. This can be achieved by the provision of valves and gauges to
validate that sections are depressurized before service interventions.

6.1.1.3 The LNG fuelling station shall be designed and constructed such that any maintenance or
servicing of the LNG fuelling station does not adversely affect the composition of LNG supplied from the
LNG fuelling station. In particular, moisture shall be prevented from entering the LNG equipment. If this
cannot be achieved, the equipment shall be dried prior to operation with LNG.
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6.1.1.4 Examples of general flow diagrams of the LNG, LCNG and combined LNG and LCNG fuelling
stations are presented in Annex C, Annex D, and Annex E, respectively.

6.1.2 Buildings and civil works
6.1.2.1 Consideration shall be given to local building regulations.

6.1.2.2 The LNG fuelling station shall be installed on adequate foundations. The design of foundations
shall follow applicable standards taking into account local geological, wind, precipitation and seismic
conditions.

6.1.2.3 The design of the buildings and civil works shall be such that any LNG released

— does not enter the surface water drainage system (e.g. canalization) or|Jether underground
infrastructure (e.g. sewers, cable ducts or pipeworks),

— (dloes not enter another installation where hazardous substances are stored or used,
— (dloes not enter the access roads, and

— ¢annotaccumulate under the LNG transfer point, the LNG tanker; the vehicle being fuell¢d with LNG.

6.1.2.4 The design of the surface of the working area shall‘take into consideration appljcable loads,
drairjage of rain water, removal of snow and drainage of LNG in the event of an accidental |release. The
surfdce of the working area shall be constructed of non-combustible material.

6.1.2.5 Consideration shall be given to accessibility by fire fighters and their equipment.
6.1.1.6 Enclosures and canopies

6.1.2.6.1 Itis common practice to ifistall any cryogenic pump (centrifugal or reciprocating) or storage
facility in the open air. However, where this is unacceptable, for reasons of safety, security, noise, or
weather protection requirements; for example, consideration may be given to the use of dn enclosure
with|adequate ventilation.

6.1.2.6.2 Cryogenic pumps (centrifugal and/or reciprocating) and storage facilities, indluding their
ancillaries, may be hdused in the same compartment.

6.1.1.6.3 The ‘enclosure or canopy, intended to house or cover equipment that forms parft of the LNG
and/or LCNG fuelling station shall not be used for any other purpose with the exception of gn enclosure
or canopy'used to cover the LNG and/or CNG dispensers.

1 L2 R 2 4= CALC YR ok el N\Tall 11; e det
6. YT NTYUITTIIITIIL UII WINU PJdi t U LUINU TUTTIITG STAtlulx

The CNG part of the LCNG fuelling stations shall be in accordance with ISO 16923.

6.1.2.8 Fire wall

If a fire wall is constructed for the purpose of reducing the separation distances, it shall be of at least
one hour fire-resistant construction. The fire wall shall not restrict the access of fire fighters and their
equipment.
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6.1.3 Installation and construction

6.1.3.1 Materials

6.1.3.1.1 All materials used for the LNG fuelling station shall conform to the required specifications.
Documentation shall be provided by the material manufacturer affirming compliance with the
specification.

6.1.3.1.2

shall be taken to automatically isolate the component in the event of fire.

6.1.3.1.3
and materia|

[flight alloy materials are used for components that contain gas or LNG, appropriate measures

'he manufacturer of the LNG fuelling station shall document the compliance with the d
|s with the appropriate standards for the construction of pressurized parts.

Psign

6.1.3.1.4 The manufacturer shall select the materials taking into account that the materials shall:

a) have sujtable properties for all operating conditions and for all test conditions) For cryogenic parts,
only mdterials suitable for cryogenic service shall be used. Reference can-be made to ISO 21(28-1
or other applicable standards;

b) avoid gdlvanic corrosion when the various materials are in directcontact.

6.1.3.1.5 [Klastomeric material shall comply with an applicable code, e.g. EN 682.

6.1.3.2 Prerequisites for various elements of assembly

6.1.3.2.1 The design of the LNG fuelling station components shall take into account the range of

operating c(
assembly, in|

6.1.3.2.2 4
corrosive m
protection, {

6.1.3.3 Pgq

6.1.3.3.1 /
welded conr

nditions and the conditions that the cofiiponents can be exposed to during manufacty
stallation and testing.

All components shall be protected against corrosion by the use of non-corrosive or

aking into account envirohimental conditions.
rmanent joints

Any joining of ‘eemponents shall only be performed by a competent person. In parti
ections shallenly be produced by a welder qualified in accordance with applicable stand

6.1.3.3.2
ISO 15609-

taking into account any necessary heat treatment and traceability of materials.

ring,

low-

hterials, and/or by means of.suitable coating systems, such as painting, and/or by cathodic

rular,
ards.

t1 or

%\Ielding shall be performed in accordance with a procedure specified in ISO 15609

6.1.3.3.3 Brazed connections shall be made with a brazing filler material having a melting point
exceeding 538 °C.

6.1.3.3.4 Permanent joints shall be subject to non-destructive tests carried out by qualified personnel,
e.g. in accordance with ISO 9712.

6.1.3.4 Traceability

A system shall be established to ensure traceability of materials, components and accessories used in

the installat

14
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6.1.3.5 Quality manual

When the construction and installation of the LNG fuelling station is completed, a quality manual that
includes all records of the manufacturing and processes and the tests performed in accordance with
Clause 18 shall be compiled.

6.1.3.6 Installation of electrical equipment

The installation of electrical equipment shall comply with IEC 60079-14.

6.2

Site layout

6.2.1

Site
risk

6.2.2

6.2.2

6.2.2
for e
tow
the Ij

6.2.2
acces

Separation distances

ocation and internal layout shall comply with separation distances, as specified in ]
hssessment and local regulations.

Traffic management

.2 The LNG fuelling station components shall be adequately protected against collisio

thstand the expected collision force. Special consideration shall be given to collision
NG storage tank and the dispenser.

.3 The entry and exit routes to the LNG dffléading area should be unobstructed and j
s for the LNG tanker, with a minimum of manoeuvring. In the event of an emergency, thq

should be able to drive away in a forward direction.

6.2.2
out g

6.2.3

6.2.3
affec

6.2.3
such

.4 Dispensers shall be positioned so that vehicles have adequate space for manoeuvr
f the fuelling position.

Security

.1 Adequate means of security shall be provided such that the safety of operatio
ted by unauthariged access.

.2 Wheérever security fences or similar protection are used, at least two emergency ¢
that they provide easy exit from all parts of the area, shall be provided.

6.2.

he Annex B,

.1 Consideration shall be given to the flow of vehicles on the NG fuelling station premises.

h of vehicles,

kample, by using guard rails or steel poles filled with conerete, or by equivalent protection designed

rotection of

brovide easy
LNG tanker

ing into and

n cannot be

xits, located

Requirements for location of equipment

6.2.4.1 Location of LNG containing equipment

LNG containing equipment should be located outdoors and in a naturally ventilated environment.
Such equipment may be placed under a canopy, or in a room or building provided attention is paid to
ventilation, gas detection and other precautions relevant to confined spaces.

6.2.4.2 Location of ambient air vaporizers

Ambient air vaporizers shall be located so that atmospheric air circulation around the vaporizer is not
restricted. Vaporizers should be separated from traffic areas so that fog, generated by cooling the air
around the vaporizer, does not impact the safety of vehicles and of people.
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6.2.4.3 CNG part of the LCNG fuelling station

CNG equipment that is part of the LCNG fuelling station shall be located so as to avoid exposure to
temperatures that are lower than the minimum design temperature of the equipment.

6.2.4.4 Location of electrical equipment

Electrical equipment and non-electrical equipment that is capable of producing an ignition source shall
be designed for use in hazardous areas, as determined by a hazardous area classification analysis, or
shall be located outside the hazardous areas.

6.2.4.5 Access

Safe means pf access and sufficient space for inspection, maintenance and service shall beprevided to
all equipment requiring maintenance or operator intervention.

6.3 Envinonmental considerations

6.3.1 Noise attenuation

Control of npise shall comply with local legislation and site requirements,
6.3.2 Preyention of venting of natural gas

6.3.2.1 The design and operation of the fuelling station shallminimize the venting of boil-off gas to the
atmosphere

6.3.2.2 Dyring normal operation, venting should be'limited to minor releases of gas resulting, for
example, frgm disconnection of hoses.

6.3.2.3 Bdil-off gas from other parts of the LNG fuelling station may be returned to the LNG storage
tank for accimulation and/or treated in ather suitable ways.

6.3.2.4 Infthe case of emergency, venting of boil-off gas to the atmosphere is permitted provided that it
is vented in p safe manner to a safeocation.
EXAMPLE Through a venttack.

The secondary relief valve-output may be headed directly to the atmosphere.

6.3.2.5 During ntaintenance, repairs, refurbishment and purging of equipment venting of natural gas to
the atmospheredshiould be minimized and the quantity and flowrate should be limited in order to pr¢vent
the formatign‘of an explosive atmosphere.

7 Fuel supply to the fuelling station

7.1 Application

This clause specifies the requirements for safe delivery of LNG from the LNG tanker to the LNG fuelling
station and protection against overpressurization and overfill of the LNG storage tank.

7.2 Equipment compatibility
The equipment of the LNG fuelling station shall be suitable for the LNG supplied.
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Filling connector

7.3.1 The filling receptacle shall be placed so that it is easily accessible by the driver of the LNG tanker
or other competent person for connection of the offloading hose without entering the containment.

7.3.2 The type of filling receptacle shall be compatible with the filling nozzle of the offloading hose of
the LNG tanker. Similar rules shall be applied in those cases where an offloading arm is used.

7.4

Requirements for filling

7.4.1

7.4.1
and

pers
proc

7.4.1
at pe
autol

7.4.1

and in a manner acceptable to local authorities.

7.4.19
storg
fillin
of th

7.4.1
vapo
of th
7.4.2

7.4.2
shou

7.4.2
prov

[d be lower than the set pressure of the relief valve of the LNG storage tank.

General requirements

.1 Atleast one qualified person (usually the LNG tanker driver) shall be in centiftuou
chall have an unobstructed view of the LNG transfer point while offloadihg’is in pr
n shall be able to monitor the level and pressure of the LNG storage tank@itd control t
bSS.

.2 The qualified person shall sanction the filling process eithet~ continuously or in
riods not exceeding three minutes (e.g. by holding or pushing a button). Failure to
matically interrupt the filling process by stopping the transfer‘pump.

.3 Venting of the LNG storage tank during filling shallonly be done under emergenc

.4 For the prevention of vapour displacement and for minimum pressure after filli
ge tank should be filled from the top except&vhen it is necessary to use combined top
b in order to maintain a pressure in the LNG storage tank that is higher than the saturat
e delivered liquid.

.5 When the LNG in the LNG\storage tank after filling is saturated by the use of
rizer, the transfer pump shalltautomatically be stopped at a set pressure lower than the
e relief valves of the LNG storage tank.

Prevention of gverpressurization and overfilling

.1 The maximum LNG pressure achievable at the LNG storage tank filling nozzle d

.2 Where it is not possible to meet this requirement, two independent high level t
ded.for the LNG storage tank and the detection of high level shall automatically stop

b attendance
ogress. This
e offloading

termittently
do so shall

y conditions

ng, the LNG
and bottom
on pressure

A saturation

set pressure

uring filling

Fips shall be
the transfer

pum

b 'and close the loading line valve(s).

NOTE

be us

7.5

ed, or additional liquid level systems may be added.

Prevention of back flow

For this purpose, the two independent systems of liquid level measurement according to 8.1.1.9.2 can

Reversed flow in the filling line shall be prevented using a check valve in addition to the isolation valve.
Combined isolation valve with check function is acceptable.

7.6

Bleed connections

Bleed or vent connections shall be provided so that loading arms and hoses can be drained and
depressurized prior to disconnection if necessary. The connections shall relieve to the vent stack.
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7.7 Draining of liquid from the LNG storage tank

Provisions shall be made for transferring of the contents of the LNG storage tank to another vessel.

7.8 LNG tanker

7.8.1

Immobility

Prior to connection, the LNG tanker wheels shall be rendered immobile.

7.8.2 Ant

7.8.2.1 An
to move) aw
by some nat
in relation
triggers a pr
insufficient,
towed away
and the LNQ
tanker wher

7.82.2 In
is permitted
fuelling stat

7.8.3 Tur

7.8.3.1 Th
or disconne

7832 If

liquid transfer operations.

7.8.4 Equ

Before conn
fuelling stat]

Aai H i
urivcrdwdy THUIPIIITIIT

ti-drive equipment helps to mitigate risk in the event that an LNG tanker moves (or.atte
ay from the LNG fuelling station during the product transfer operation and can be req
ional standards or regulations. Primarily, it is intended to prevent movemehnt-of the ve
[0 the LNG fuelling station; the opening of the LNG tanker valve cabinet door typ
eumatic valve which activates the brakes of the vehicle. In some countries this is consig
for instance under conditions where the road surface is icy and the NG semitrailer c4
in spite of activated brakes. In such situations, an interlock systembetween the LNG t3
fuelling station can be required, which automatically shuts the fmain liquid valve on thd
a cable connection between the LNG tanker and the LNG fuelling station is broken.

cases where offloading from an LNG tanker not equipped with anti drive-away equip
a breakaway coupling element with check valves on both ends shall be installed at the
on side of the LNG offloading hose.

ning off the engine

e LNG tanker engine shall be turned-off While the transfer hose or piping is being conn
Cted.

required for LNG transfer, thewengine shall be permitted to be started and used durin

alizing the potentials

ecting the tramsfer hose to the fill connector, the LNG tanker shall be grounded to the
ion grounding-system.

8 Stora

(S

mpts
ired
hicle
cally
ered
n be
nker
LNG

ment
LNG

bcted

g the

LNG

8.1 LNG stot age

8.1.1 Des

ign and construction

8.1.1.1 General requirements

8.1.1.1.1 The LNG storage tank is a pressure vessel intended for operation at cryogenic temperatures.
As such, it shall comply with the applicable standards for cryogenic pressure-vessel storage tanks (e.g.
ISO 210009 series, EN 13458, ASME VIII Div.1).

8.1.1.1.2 The LNG storage tank shall operate safely in conditions of applicable climatic conditions
(wind, snowfall, etc.). It shall be designed for resistance to earthquake in the applicable earthquake

18
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zone without discharge of liquid. All its plumbing shall be from material, specified for usage at cryogenic
temperatures.

8.1.1.1.3 The vessel and its supports shall be designed in accordance with an appropriate standard or
code, which takes into account seismic and operating loads.

8.1.1.1.4 LNG storage tanks shall be of a double-walled construction, where the inner vessel which is
designed to hold the LNG is contained within the outer vessel. Annular space between the vessels shall
contain insulation and shall be evacuated of air to minimize heat transfer.

8.1.1.2 Identification

Each|LNG storage tank shall be identified by the attachment of (a) nameplate(s) in an-dcgessjible location
marked with the information as required by the relevant codes or regulations and ethérwisg containing
the fpllowing as a minimum:

a) anufacturer name and date tank was built, serial number;
b) mominal volumetric liquid capacity;

c) dlesign pressure at the top of the tank;

d) aximum permitted liquid density;

e) aximum filling level;

f) inimum design temperature.

8.1.1.3 Outer vessel

The puter vessel shall be of welded construetion. The material shall have a melting point greater than
1 098 °C. Where vacuum insulation is used, the outer vessel shall be designed to the respective outer
pressure. Any portion of the outer véssel surface that could be exposed to LNG temperatyres shall be
suitable for such temperatures or protected from the effects of such exposure. All penetrations of the
outel vessel shall be identified te:ehsure correct connection.

8.1.1.4 Inner vessel supports

The |nner vessel supports shall be designed for shipping, seismic and operating loads in| accordance
with|applicable code)(e.g. IBC code, EN 1998). The internal vessel support system shall be|designed to
accommodate expansion and contraction of the inner vessel so that the resulting stresses[imparted to
the ihner andcouter tanks are within allowable limits.

8.1.1.5 A Saddles and legs

Saddles and legs shall be designed in accordance with recognized structural engineering practice,
taking into account shipping loads, erection loads, wind loads, and thermal loads. Supports shall be
protected to have a fire resistance at radiation of 15 kW/m?2 of not less than one hour. If insulation is
used to achieve this requirement, it shall be resistant to dislodgment by fire hose streams.

8.1.1.6 Vent stack

The vent stack shall be designed to prevent entry of precipitation such as rain and snow. Drainage at
the bottom of the vent stack should be considered to allow removal of potentially trapped atmospheric
condensates. Additional LNG fuelling station vent lines to the LNG storage tank vent stack is permitted
provided that the gas from such lines is dry and that the stack can adequately handle the extra venting
capacity without compromising the operation of any interconnected relief devices due to excessive
backpressure. Detection of temperatures lower than —-80 °C in the vent stack should trigger the LNG
fuelling station ESD.
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8.1.1.7 Pipework

All piping that is part of an LNG storage tank as delivered by the tank manufacturer, including piping
between the inner and outer vessels, shall be in accordance with applicable standards and codes with
respect to thermal and pressure loads. Thermal expansion and contraction and related stress shall be
considered and design measures taken accordingly. All piping and tubing shall be austenitic stainless
steel applicable to service at temperatures down to -196 °C. All piping and piping components shall
have a minimum melting point of 816 °C. Brazing filler metal shall have a minimum melting point

exceeding 538 °C.

8.1.1.8 Valves

Valves exposed to temperatures below —40 °C during operation or abnormal situation shall comply[with
ISO 21011 gr other applicable standards. Extended valves shall normally be used on cryagenic ljquid
lines. The spindle shall be normally oriented upwards vertical or inclined. Bellows are hotpermiitted
within the insulation space of the LNG storage tank. All valves including and up to thefitst welded ESD
valve shall Qe fire rated in compliance with ISO 10497 or equivalent.

8.1.1.9 Instrumentation

8.1.1.9.1 Pressure gauges

Each LNG stprage tank shall be equipped with a pressure gauge that pérmanently indicates the pregsure
in the tank gbove its maximum fill level.

8.1.1.9.2 Liquid level gauges

8.1.1.9.2.1 | An LNG storage tank shall be fitted with~two independently operated level measuring
systems. Eath of the level measuring systems shall be capable of automatically stopping the offloading
pump and closing the valve through which LNG ig.supplied to the storage tank to prevent the LNG|tank
exceeding te maximum permitted filling level.

8.1.1.9.2.2 | Any try cock that opens to the atmosphere shall not be used for measurement, but it mpy be
used for lev¢l measurement equipmerit Verification. For prevention of frequent venting natural gas to the
atmosphere| the try cock shall not be_any routine tool used at every filling of the LNG storage tank.

8.1.2 Safety requirements

8.1.2.1 Ovyerpressure

8.1.2.1.1 Maximum allowable working pressure

8.1.2.1.1.1 The maximum allowable working pressure of the LNG storage tank should be sel¢cted

such that is reasonably higher than the larger of

— the boiling pressure of LNG (saturation) at delivery, or

— the pressure to which LNG is saturated as required for operation

and still having a reasonable holding time that allows reasonably long non-venting operation so that
possible gas venting is limited to emergency situations only.

8.1.2.1.1.2 For guaranteed compliance, the maximum allowable working pressure of the LNG storage
tank should be at least 300 kPa higher than the maximum allowable working pressure of the tank of the
LNG tanker. Where such requirements cannot be fulfilled, fail-safe design measures and/or procedures
for checking the saturation of the delivered LNG or project design measures for maintaining excess flash
gas shall be applied.
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8.1.2.1.2 Primary pressure relief valves

8.1.2.1.2.1 The vessel shall be equipped with at least two relief valves (also “primary” relief valves),
connected to the top of the inner vessel, each of them sized according to 8.1.2.1.4. The relief valves
shall comply with ISO 21013-1. Each pressure relief valve shall discharge to open atmosphere. Where
discharge of gas to the atmosphere is considered unsafe, the relief valve vent line shall be headed to a
vent stack, which enables safe discharge to atmosphere.

8.1.2.1.2.2 The set opening pressure of the primary relief valve shall be lower or equal to the maximum
allowable working pressure of the LNG storage tank. The LNG storage tank pressure shall not be higher

I 4=l . 1l 1.1 " - b h 1 . £l b
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8.1.2.1.3 Secondary pressure relief valves

Secohdary relief valves may be installed in parallel to primary relief valves. Their function fis to open in
case [the primary relief valve fails for any reason. Opening of any secondary rélief valve shquld occur at
a pressure lower than the test pressure of the LNG storage tank.

8.1.2.1.4 Sizing of pressure relief valves

8.1.2.1.4.1 The sizing of relief valves shall be calculated. using appropriate mefhods, with
consjderation of the design of the inlet and outlet lines according’to the largest of the following:

a) mormal boil-off plus the largest of

+ full flow through a pressure build-up or saturation vaporizer (continuous flow),
1+ maximum vapour inlet from subcooling of'a pump (one of quantity of gas),

+- maximum vapour inlet from recircudation through a pump (continuous flow), and
+ maximum venting of a vehicle.tank (one off quantity of gas);

b) fire and loss of vacuum in_the insulation space according to the applicable stapdards (e.g.
ISO 21013-3);

c) other sources of gas or hedt, in combination or alternatively to the aforementioned items a) to b).

8.1.2.1.4.2 The inlet@nd outlet piping of a relief valve including the vent stack shall be $ized so that
relief valve seat chattePis prevented. The pressure drop of these pipelines shall be lower thqgn 3 % of the
relief valve opening'pressure at the maximum relief valve design capacity for prevention off chattering.

8.1.2.1.5 _Rupture (bursting) discs

Rupture (bursting) discs are not recommended for the function of pressure relief devicd due to risk
created-by large emissions of natural gas into the atmaosphere

8.1.2.1.6 Vacuum pressure relief devices

A pressure relief device shall be fitted to the outer jacket. The device shall be set to open at a pressure
which prevents collapse of the inner vessel and is not higher than 50 kPa. The discharge area of the
pressure relief device shall not be less than 0,34 mmZ2/I capacity of the inner vessel and in any case need
not exceed 5 000 mmZ2. Vacuum-jacketed equipment shall be equipped with instruments or connections
for checking the pressure in the annular space.

8.1.2.1.7 Depressurization

For decreasing the pressure in the LNG storage tank, a manual or automatic venting system shall be
provided (for example for venting into low pressure pipeline) unless the over pressurization of the LNG
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storage tank is prevented by other means (see 6.3.2). The pressure relief devices installed on the LNG
storage tank shall not be used for venting the boil-off gas as a routine way of operation.

8.1.2.2 Leaks and spillage

8.1.2.2.1 Leak detection

Consideration shall be given to the installation of leak-detection devices and means to control the
evaporation rate in the containment. The basin may be partitioned to reduce vaporization of LNG and
therefore gas emission into the atmosphere. Accidental leakage of LNG should be detected by low-

temperatur

cpncing onthe foundation. Lows fnmpnrnfnrn sensorsshouldbe installed onthe found
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General design

stations shall include a means of containing spilled LNG in orderto reduce the consequsg
he parts of the LNG fuelling station that contain LNG shdll either be located insid
L, or shall be located such that spilled LNG can be safely dpained to the containment.

pssary to provide containment for LNG spills from the)LNG storage tank(s) and assoc
fit can be demonstrated that the consequences of LING spills can be safely mitigated wit
ntainment.

pssary to provide containment of LNG spillsin areas where LNG is offloaded from the
ireas where LNG is dispensed to vehicles'when these operations are carried out undg
bupervision of a qualified person.

ed to all areas where there is potential for an LNG spill by a safe drainage system
e containment can be under the surrounding terrain level, equal to it or above it.

of the containment shallybe such that flammable fluids do not enter the surface
stem (i.e. canalization)or other underground infrastructure like sewer, cables, waterwj
tion reachable by drained LNG, separation distances as specified from the LNG storage
Table B.2 shall apply.

rork is routedthrough the bund of a containment basin, a suitable seal shall be providg
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ofthe containment should be equal to the volume of the LNG storage tank installed i

f the
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nces
b the
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hout

LNG
r the
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The
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orks.
tank
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t. Smaller volumes can be justified.

only shall be considered for the sizing of the containment.

In case of an installation consisting of multiple LNG storage tanks, the volume of the largest tank

In case where different parts of the equipment are placed in separate containments, the volume

of each containment shall be specified according to the volume of LNG, stored in the respective
containment including the volume of LNG, which can enter the respective containment in case of
accident.

In case that the detection of LNG spillage is guaranteed with plant design and an automatic shutdown

of the main LNG storage tank valves is triggered automatically by the ESD system, the volume of
the containment can be limited to the maximum volume of liquid, that could be discharged during
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a 10-minute period from any single accidental leakage source or lesser time period based on
demonstrable surveillance and shutdown provisions acceptable to the authority having jurisdiction.

Containment areas, if provided to serve LNG transfer areas, shall have a minimum volumetric capacity
equal to the greatest volume of LNG that could be discharged into the area during a 10-minute period
from any single accidental leakage source or a lesser time period based on demonstrable surveillance
and shutdown provisions acceptable to the authority having jurisdiction.

Sizing of the containment shall take into consideration possible occurrence of rain water, snow, ice
or mud with respect to local conditions. Drainage of precipitated water shall be considered including
melting of snow or defrosting of the equipment. Rain or fire water, which could accumulate in the
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.3 Isolation

.3.1 Primary isolation

LNG storage tank and its equipment shall be designed to avoid-thé complete loss

ble (or as close to the vacuum jacket as possible in the case of vacuum-insulated vesse

.3.2 Secondary isolation

.3.3 Liquid outlet isolation

itomatic emergency isolation valve shall be fitted to the LNG storage tank liquid outlet
e size of the LNG storage tank, remote actuation of these valves triggered by ESD sys
ded. For any additional requirements, local norms and regulations shall be applied. \
t exist, the requirements of 8:1.2.3.5 should be applied.

.3.4 Relief valve isolation

.3.4.1 SuitableCigolation valves shall be arranged to allow each relief valve to
idually for tesfing or maintenance whilst still maintaining the full capacity of the relief
position efthe closing valve system (e.g. a full-port-opening three-way valve).

.3.4.2_\After removing a relief valve, for instance for calibration or repair, it shall be
ced by an equivalent relief valve. The closing valve system shall be locked or sealed

prev

pit-unauthorized operation. Valves for depressurization of the inlet of each relief valyj

shall not be so high as to prevent fire brigade intervention and excessive vapour coxfi

ental situations. Isolation valves shall be welded onto liquid pipes as close to the pressi

from the LNG storage tank that can release LNG to‘atmosphere shall have a secondd
Lion with the exception of the lines from the reliefvalves, the try cock, and the instruy
k valve or isolation check valve may be used asthé secondary means of isolation on thg
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mmediately
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8.1.2.3.5 Emergency isolation

8.1.2.3.5.1 Emergency isolation valves shall be fail-safe. A normally-closed actuated isolation valve
triggered by the ESD system shall be fitted to the inlet of each dispenser.

8.1.2.3.5.2 The method of actuation of LNG emergency isolation valve of the LNG storage tank depends
on the capacity of the LNG storage tank as specified in Table 1.
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Table 1 — Actuation of LNG storage liquid isolation valves

Gross volume of LNG storage |Actuation of the liquid emergency isolation valves

m3
up to 10 Safe manual operation in emergency.
10 to 120 Automatic isolation valve, before or after the first manual
shut-off valve, activated by a trip of the ESD system.
>120 Automatic isolation valve, with a position indicator,

before or after the first manual shut-off valve, activated
by a trip of the ESD system.

8.1.2.4 Inlertization

The LNG stofage tank shall be shipped filled with inert gas under a minimum internal pressure of 50 kPa.
8.1.3 Installation guidance
8.1.3.1 Fdundations

8.1.3.1.1 LNG storage tank foundations shall be designed and constructed in accordance |with
recognized gtructural and geotechnical engineering practices including\provisions for seismic and wind
loading.

8.1.3.1.2 Where the LNG storage tank is installed in an area subject to flooding, the tank shgll be
secured in ajmanner that will prevent release of LNG or floatation of the tank in the event of a flood

8.1.3.2 Buried storage

8.1.3.2.1 Buried and underground LNG storagg tanks shall be provided with means to prevent the 0 °C
isotherm frgm penetrating the soil. Where héating systems are used, they shall be installed such that any
heating element or temperature sensor used for control can be replaced.

8.1.3.2.2 All buried or mounded components in contact with the soil shall be constructed from material
resistant to $oil corrosion or protéected to minimize corrosion.

8.1.3.2.3 If the LNG storage-tank is buried, the design shall account for loads exerted upon it dpe to
earth mass,|underground.water, and other dynamic or static loads from above-ground installati¢n or
activities. A puried LNG/storage tank shall be anchored to a sufficiently-sized foundation for prevention
of any lifting of the_ tank with buoyancy force.

8.1.3.2.4 Buried LNG storage tanks shall be equipped with access to all the tank equipment op the
outside of t i i i iped

to the aboveground area. The vacuum safety device vent stack cross section shall be twice as large as the
cross section of the vacuum relief device. Presence of insulation particles shall be taken into consideration
when designing the vacuum device vent stack.

8.1.3.3 Mobile storage

8.1.3.3.1 The mobile LNG storage tank shall be designed to meet the requirements of applicable codes
and standards for the carriage of cryogenic and dangerous goods, such as ISO 20421-1, ADR, DOT or
equivalent.

8.1.3.3.2 During service the mobile LNG storage tank shall not have a resistance higher than 1 MOhms
(MQ) relative to ground.
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8.1.3.3.3 During service, the mobile tank shall be parked and unloaded from a dedicated location that
complies with the requirements of separation distances and explosion zones in accordance with this
document.

8.1.3.3.4 In situations where the mobile LNG storage tank is parked on a bogie, 7.8.1 and 7.8.2 apply.

8.1.3.3.5 The mobile LNG storage tank shall have a normally closed automatic shut-off valve in the
liquid outlet line located close to the outlet of the LNG storage tank. The valve shall close in the event of
an emergency or when triggered by operator by (a) device(s) installed on the unit. The automatic shut-
off valve shall also be linked to either the LNG fuelling station ESD system or its own autonomous ESD
syst

1 1 L | L. | 1 . . . 1
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8.2 | CNG buffer storage

8.2.1 CNG buffer storage shall comply with the requirements of ISO 16923.
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Pumps and compressors

Connection of LNG pumps to'the LNG storage tank

General

ection of pumps to LNG storage tanks should be done in accordance with the pump ma
mmendations. The\pipe connection should be designed with minimal pressure-loss
insulated to prevent heat leak to the working fluid. Operating conditions should b
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(NPSHA) at the cryogenic pump inlet shall be higher or equal to the NPSH required (NPSHR) by the
pump. Further details on process requirements for the effective cryogenic pump operation can be
found in Annex F.

9.1.3 Vapour return

Any vapour, generated by cool down, operation and cold standby, from degassing line of the pump shall
be collected to the LNG storage tank or somewhere else to prevent venting to the atmosphere.

9.1.4 Protection against weather

Cryogenic pumps intended for outdoor installation shall be adequately protected against weather
conditions as recommended by the pump manufacturer to ensure safe and reliable operation.
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9.1.5 Accessibility

Components, integral parts and user controls that can require adjustment or replacement during
operation and maintenance shall be easily accessible.

9.2 LNG centrifugal pump (including ancillaries)

9.2.1 General provisions

9.2.1.1 A centrifugal pump shall be in compliance with ISO 24490. ISO 13709 shall be applied as far

as applicabl
API 685.

9.2.1.2 Consideration shall be given to the effects of the operation of the centrifugal cryegenic j

with the cry|

bgenic storage tank and installation involving the use of cryogenic liquid.

9.2.2 Liquid inlet to the centrifugal pump

The installd
recommend|
be found in |

ations from the LNG storage tank and the cryogenic pump manufacturers. An exampl
Annex G.

9.2.3 Cenfrifugal pump design

9.23.1 A

variety of centrifugal pump designs exist ranging from mechanical shaft seal desig

sealless designs with submerged motors, canned motors, ofimagnetic couplings. For the different deg

careful revig
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9.2.3.2 TH
intensive us
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9.2.3.3 Th
impeller(s)
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9.2.34 Th

w of consequences of humidity frosting is fieeded and its avoidance can be required b
. Stand-by in cold conditions shall be included into the cryogenic pump design specificg
ations on centrifugal pump design are given in Annex H.

e, according to applicable standards to IEC 60079-10-1, IEC 60079-14, IEC 60079-17
9.

e centrifugal pump ‘consists typically of a volute or diffuser pump housing, shaft
and inducer. The-shdft is supported by adequate bearings. This assembly is usually g
he cold end is coupled to a drive assembly typically called “warm end drive” or to subme

e either an\gléctric or hydraulic motor, often with speed increasing gearbox.

e réqlired pump discharge pressure is achieved by a number of pump stages an

pump speed
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e centrifugal cryogenic pump shall be designed for safe operation and should be capalple of

and
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ng in the pumped liquid and/or in the vapour space above the liquid level. The “warn end

d by

. Phe pump design shall carefully assess the rotor axial thrust for the correct axial be

aring

dimensioning.

9.2.3.5 The pump and drive design and the auxiliaries’ selection shall be suitable for the hazardous
area of installation.

9.2.3.6 Sp

ecific recommendations for centrifugal pumps design are included in Annex F.

9.2.4 Vibration

The centrifugal pump rotating components shall be adequately balanced [pump shaft, impeller(s),
motor rotor, coupling] to eliminate pump and system vibration. Adequate supports or mounting shall
be provided to minimize the transmission of the mechanical vibration to the structure.
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9.2.5 Detection of shaft seal leak

Instrumentation shall be provided to stop the pump and isolate the supply of LNG to the pump upon
detection of seal leakage (e.g. seal body temperature sensor). This is not required for submerged pumps.

9.2.6 Detection of cavitation

Instr

9.3

umentation shall ensure the pump is stopped upon detection of cavitation.

LNG reciprocating pump for LCNG fuelling stations (including ancillaries)

9.3.1

9.3.1

9.3.1
on th

9.3.2

General provisions
.1 Areciprocating pump shall be in compliance with ISO 24490.

.2 Consideration shall be given to the effects of the operation of the regiprocating cry
e installation with the cryogenic storage tank and installation involving the use of cryog

Liquid supplied to the reciprocating pump

genic pump
enic liquid.

The installation of the liquid supply pipeline to the reciprocating pump shall be done in accordance with

the r
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9.3.5

ecommendations from the LNG storage tank and the cryogenic pump manufacturers.
ypical installation can be found in Annex I.

Design

.1 The reciprocating cryogenic pump shall be designed for safe operation and shoul
ensive use. A typical design consists of aicold end and of a warm end drive.

.2 The cold end consists of vacuum jacketed cylinder, reciprocating piston, with ade
, piston shaft with adequate seals; suction and discharge valve assemblies, filter as we
sion for vapour venting. The warm-end drive includes mainly a motor, mechanical trans
orting parts.

Vibration

eciprocating pump shall be provided with adequate means of balancing (crank shaft cot
heel, and multiple cylinders), support or mounting to minimize the transmission of
tion to the'structure.

Pulsation
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unacceptable pressure pulsations. This is typically an upwards blind volume (pulsation dampener,
buffer) at the pump outlet, which under normal operation contains a portion of liquid and a gas cushion
above the liquid level. Pressure changes are partially compensated by compression of the gas.

9.4

Commonalities for LNG centrifugal and reciprocating pumps

9.4.1 Suction line

9.4.1.1 Anormally closed valve shall be fitted to isolate the LNG supply to the pump whilst the pump is
off-line or in long standby.
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9.4.1.2 A suitable filter shall be provided in the inlet of the cryogenic pump to prevent solid particles
from causing damage to the pump components.

9.4.1.3 The connections to the LNG storage tank shall be designed to absorb the piping stresses
resulting from temperature changes.

9.4.2 Instrumentation

9.4.2.1 The system instrumentation and accessories required for safe operation of pumps include the
following:

— cooling[down sensor to ensure the pump is ready to start;

— high pressure venting cryogenic valve (manual or/and automatic), when required by, the design of
the pump. Possible venting shall be maintained with respect to the requirements of 613.2;

— emergency stop button (may be integrated with the ESD system of the LNG fuelling station).

9.4.2.2 Additional equipment may be supplied in accordance with the processes and risks analysis
made on thg complete fuelling system.

9.4.2.3 Pumps shall shut down safely in the event of loss of energy supply.

9.4.3 Markings of a pump

A cryogenid pump shall be marked by the manufacturer, It'shall carry the following markingd in a
durable, legible manner on a firmly attached plate:

— identifi¢ation of the manufacturer and, where appropriate, identification of his authorized
represehtative;

— the year of manufacture;
— unique |dentification of the pump such as type, series or batch identification and/or serial number;

— essentigl process data such as design pressure and temperature, rated power in kW (kilowatts|) and
supply voltage in V (Volts);

— warning or special conditions for safe use.
9.4.4 Insfructions

9.4.3.1 THe mamufacturer of the pump shall be required to provide comprehensive operpting
instructions| (The operating instructions shall be in a language, or languages, understood by the

1 1 ibad bzl 1 1 H
Operator(S) aswemasatty ranguage prescrintaoyotar 1csu1atluuo.

9.4.3.2 The texts shall be simple, appropriate, complete and suitable for the personnel in charge of
the pump.

9.4.3.3 The documentation delivered with the pump shall reflect its complexity and as minimum
contain the following information:

— procedures for safe operation, including warnings concerning known hazardous practices,
undesignated use and residual risks;

— procedures for maintenance and servicing;

— alist of parts required for service.
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9.4.3.4 Examples of content required for a cryogenic pump operation manual are provided in Annex |.
9.4.3.5 The operating instructions shall be readily available to the operator(s) at all times.

9.5 Natural gas compressor

If a natural gas compressor is used at the LNG or LCNG fuelling station (e.g. for compression of boil-off
gas), the requirements of ISO 16923 apply. Specific requirements related to LNG technology at the LNG
or LCNG fuelling station can include, for example:

— prevention of low temperature at the compressor inlet;

— accidental exposure of the compressor assembly to low temperature or spilled LNG:

10 Dispensers

10.1 LNG dispensers

10.1{1 General requirements
10.1{1.1 LNG delivered to the vehicle

10.1{1.1.1 The maximum size of particulates in the LNG supplied to the vehicle shall be 150 microns
unlegs otherwise specified by the manufacturer of the.dispenser.

10.1{1.1.2 The pressure of LNG at the nozzle;shall be lower than the maximum allowable working
presgure of the vehicle tank. Consideration shall be given to the effects of the pressure changes in the
LNG ptorage on the cryogenic pump discharge pressure, as well as to the characteristics of the cryogenic
pump and the maximum pressure it can deliver.

10.1{1.1.3 The maximum allowable volume of liquid of the vehicle tank shall not be exceedgd.

10.1}1.1.4 The temperaturelofithe LNG delivered to the vehicle shall be compatible with the|LNG system
specifications for the vehicle.

NOTH Typically, the'saturation pressure is used as a measure of the LNG temperature.

10.1}1.1.5 The ‘quantity of LNG supplied to the vehicle may be determined by measuring either mass or
volume and applying the density of the LNG at the dispenser.

10.1{1:1.6 The LNG dispenser may be operated in several modes, which include the followitllg:

a) manually or automatic;
b) metered or un-metered;

c) assisted or self-service.

10.1.1.1.7 LNG may be delivered through a dispenser to a vehicle tank either directly from an onsite
LNG storage tank or by using a cryogenic pump.
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10.1.1.2 Dispenser functions

er shall be capable of performing the following functions:

ivery of LNG from the dispenser to the vehicle tank;

limited leakage from the nozzle of the dispenser hose and the vehicle receptacle to the residual gas

that is released from the interspace between the nozzle and receptacle upon disconnection of the

The dispens
a) safe deli
b)
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c)
it, toget
d) recover
present
e) optiona
— for
— for
reg
10.1.1.3 H;:
The dispen

dispenser is|

LNG dispen
are complie

er hose after fuelling;

her with any vapour produced from it, back to the LNG fuelling station storage;

safe handling of the LNG that remains in the fuelling hose after the fuelling is finished by returning

y of vapour from the vehicle tank when double hose fuelling is used or when the.v¢
5 for refuelling with excessive pressure in the vehicle tank;

|ly, measurement of the quantity of LNG dispensed:
hon-commercial dispensing, it may be conducted without a certified metering system;

commercial transactions, certification of the dispenser by the national authority or
hlatory body (such as MID certification) is typically required;

hzardous areas

placed.

ser may be located closely to other fuel dispensers provided hazardous area require
1 with.

10.1.1.4 LNG dispenser components

The dispeng
— nozzle(§
hose(s)
hose(s)
dummy
breakay
system

flow m¢

optiona

pipe wo
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electrica

er is typically equipped with thefollowing components:

) for fuelling LNG with or without vapour return/recovery;

for fuelling LNG with orywithout vapour return/recovery;

for vapour recovery-when not integrated with the fuelling hose;

receptacle or parking dock for the nozzle when the fuelling hose is not in use;
vay device(s); which may be an integral part of the hose assembly;

for safesstowage of the hose(s) when not in use;

hicle

bther

ber location shall comply with the requirements forthe hazardous area in which the

ment

ter(s);

I LNG vessel to contain the flow meter;

temperature and pressure sensors and transmitters;
electronic evaluation unit, which may communicate with a payment terminal;

monitor displaying quantity, price, etc.;

rk and control valves, including thermal and pressure relief valves;

1 and pneumatic power supply;

housing;

start and stop buttons;
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— emergency stop button, which can also be used as start-stop button;

— dead man’s button or handle according to 10.1.6.2.

10.1.2 Breakaway system

10.1.2.1 The breakaway system shall break the connection of the hose to the dispenser at a defined
place in case of excessive force. It shall seal each of the separated parts so that spillage of LNG from any
of both the sides is prevented. For this purpose, check valves shall be installed at each of the separated
parts. Where required by local regulations, two check valves in series shall be used.

10.1{2.2 The disconnection force (the axial force in the fuelling hose) of the breakaway de
any direction, be

1

10.1

10.1

10.1

q

I q

10.1
shall

10.1

ss than 850 N for high flow refuelling connectors according to ISO 12617,
ss than 500 N for smaller refuelling connectors,
ss than 70 % of the allowed extension force of the fuelling hose, afid

ss than 80 % of the allowed force in the hose with respect’to the maximum allg
he refuelling connector without leak or damage as defined<in ISO 12617 or elsewhsd
efuelling connectors.

3 Fuelling hoses
3.1 Fuelling hose assembly

3.1.1 The fuelling hose assembly shall censist of
he fuelling nozzle according to 10.1¢4,

he hose,

3 breakaway system according to 10.1.2, if not part of the dispenser, and

| connection to the dispenser.

3.1.2 The length’f the fuelling hose assembly shall be the minimum required for easy
not be longenthan 5 m.

3.1.3 The’electrical resistance of the fuelling hose assembly shall be in accordance wit

vice shall, in

wed load of
re for other

fuelling, but

h 14.2.5.1.

10.1

3.2) Hose properties

10.1.3.2.1 The fuelling hose shall comply with ISO 21012. The fuelling hose shall be

— suitable for LNG and designed to reduce and/or avoid the risk of cryogenic frostbite,

— suitable for the pressure duty,

— resistant to corrosion and mechanical damage, protected by stainless steel wire-braiding or an
equivalent design, and

— adequately supported or coated to prevent kinking and abrasion, if thermoplastic/composite hoses
are used.
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10.1.3.2.2 When the requirements 14.2.5.1 are considered, the electrical resistance of the hose relates
to the whole hose assembly.

10.1.3.3 Marking

Marking shall be done in accordance with ISO 21012.

10.1.3.4 Strength

The hose connections shall withstand the hose’s burst pressure.

10.1.3.5 Ve

The hose d
the fuelling

nting

psign and installation shall include provisions for returning of the liquid remainij
hose after fuelling and the associated vapour back to the LNG storage. Heat leak

pressurizatjon and hydrostatic head aspects of such a system shall be taken into accotnt’
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b the receptacle of the vehicle tank.

nnectors in accordance with ISO 12617 meet this requisement.

evention of frosting of the nozzle mating surface

rosting of the cold parts of the nozzle and subsequent ingress of moisture/humidit]
the vehicle fuel system, adequate measures shall be applied in the design and oper
[s. These can include the following,

b the nozzle by dry air or nitrogen and subsequent connection of the nozzle to a cle
Cle counterpart whilst preventing ingress of ambient air. This method results in sh
of the sealing due to double frequency usage.

the nozzle into a do€k) which is purged continuously with dry air or nitrogen. Docks
ozzles freely in thethconnected position can help to increase the lifespan of the nozzle

To enablle the defrosting©f the nozzle, the docking station may be heated, but the effect of the
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down sy

shall be taken into consideration. The docking station may be integrated with piping
ystem.

— Anyot

I

r similarly adequate measure.
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ectly

y/ice
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10.1.5 Dispenser enclosure

10.1.5.1 The design of the dispenser enclosure shall prevent excessive frosting in areas where human
contact can normally occur on the dispenser box.

10.1.5.2 The dispenser shall preferably be located in the open air or in a well-ventilated position, but
under certain conditions, it may be located within a room or building, provided it is subjected to a risk
assessment in accordance with 5.1.

10.1.5.3 The hose shall be replaced before the expiry date, specified by the manufacturer.
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10.1.6 Other requirements

10.1.6.1 Protection against collision

The dispenser shall be protected against vehicle collision. Protection against the spillage of LNG in the
event that the dispenser is damaged by external force shall be provided.

10.1.6.2 Attendance during fuelling

The dispenser shall be equipped with a button or handle (or similar hand operated element), such
that the fuelling will only begin and continue, when this button or handle is manually operated either
contjnuously or intermittently in short intervals of not more than 60 s.

10.1{6.3 Flowmeter

Diversion of the metered flow to anywhere other than to the vehicle tank shall be'preventef.
10.1}6.4 Vapour recovery

10.1}6.4.1 The dispenser shall be equipped with a hose and a nozzl€to recover the overprgssure gas in
the yehicle tank. In the case of double-hose fuelling, the hose shall be used for continuoug withdrawal
of vapour during the refuelling process. In the case of single-hose fuelling, the hose shall be|used before
vehigle fuelling commences when in situations where the vehicle presents for refuelling with a pressure
in the vehicle tank that is too high to permit effective fuelling.

10.1}6.4.2 The hose shall be in accordance with 10.1.3'and the nozzle shall be in accordance with 10.1.4.
10.1}6.4.3 Hoses and nozzles smaller than those used for refuelling are typically used.
10.1{6.5 Inspections

10.1}6.6.1 Inspection of the LNG dispenser shall be in accordance with the applicable requjrements for
pressure equipment.

10.1}6.6.2 Inspection of-the flowmeter shall be in accordance with the requirements of the [weights and
meagures authority.

10.1{6.6.3 Hose_dssemblies shall be inspected in accordance with the manufacturer’s recommended
procedures at the intervals specified by the manufacturer and taking into account the frequency of
fuelling. Visual'inspection shall be carried out

— l|>y the LNG fuelling station operator at least once a week, and

— by atrained and suitably qualified technician at least once every three months.
10.2 CNG dispensers

10.2.1 Gas delivered to the CNG dispenser and to CNG vehicles shall comply with ISO 16923, which
defines the fuelling pressure and limits the minimum temperature to -40 °C.

10.2.2 For the purpose of this document, the CNG dispenser is used for dispensing CNG from vaporized
LNG. The CNG dispenser shall be in accordance with I[SO 16923.

10.2.3 Requirements on the isolation of gas inlet to the CNG dispenser are described in ISO 16923.
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NOTE 1 CNG vaporized from LNG has no moisture, oil or hydrocarbons heavier than butane. Thus, corrosion
or accumulation of oil in CNG buffer storage vessels, dispensers and associated equipment are not of concern in
an LCNG fuelling station.

NOTE 2  Ifhumid air enters the CNG system during maintenance, subsequent fills of dry CNG would absorb the
moisture.

NOTE 3  Since the CNG does not contain oil, it does not provide any lubrication of the dispenser components or
of the vehicle onboard equipment (e.g. regulator, injection equipment).

11 Vaporizers and heaters

11.1 Application

11.1.1 The [purpose of the vaporizer is to convert the LNG from liquid to gaseous statefThe purpdse of
the heater ig to increase the temperature of the gas. The function of vaporizers and heaters can overlap
in various operation regimes and application in the LNG fuelling station. This clause describes tyjpical
application, but other process systems can require other functions.

11.1.2 Vaporizer and heaters are used in LNG fuelling stations for the following functions.

— The primary vaporization for conversion of LNG to vapour/gasyin an LCNG fuelling statior], the
LNG from the high-pressure cryogenic pump flows through thewaporizer, where it is vaporized and
warmed by the heat received from ambient air, warm waterelectricity or any other suitable squrce
of heat.

— A secondary heating system, commonly installed .after the primary vaporizer. This heater is
designed to assist defrosting and/or to increase théoutlet temperature to be compatible with the
design temperature of the downstream equipment.

— A pressjure-build-up vaporizer for vaporjzing LNG, withdrawn from the LNG storage tanK and
returnipg it to the same LNG storage tank in order to increase the pressure in the tank.

— A saturation vaporizer to heat up or'vaporize LNG in order to increase the temperature of the LNG
in the LNG storage tank.

11.2 Design of vaporizers and’heaters

11.2.1 Ifvaporizers and heaters are classified as pressure vessels or pipes liable to applicable legislgtion,
appropriate|design codesishall be applied.

11.2.2 Thermal strength and expansion/contraction load cases of components of the vaporizer shall be
considered l|or the design.

11.2.3 The design pressure of vaporizers and heaters shall exceed the maximum possible pressure
achievable during operation of the LNG fuelling station, taking into account the maximum allowable
working pressure of the LNG storage tank, the hydrostatic head of the LNG when the tank is full, the
pressure head of the LNG pump and all other possible sources of pressure and their combinations.

11.2.4 The design pressure of the pressure-build-up vaporizer shall be higher than the LNG storage
tank design pressure plus the hydrostatic pressure caused by the LNG in the LNG storage tank, so that
overpressurization cannot cause the pressure-build-up vaporizer relief valve to open even when the LNG
storage tank relief valve is fully open.

11.2.5 The design temperature of the vaporizer shall be -162 °C, excepting that, when it is intended to
test the vaporizer with liquid nitrogen, the design temperature shall be -196 °C.
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11.2.6 The vaporizer shall be anchored and connecting piping shall be sufficiently flexible to provide for
expansion and contraction due to temperature change.

11.2.7 The vaporizer shall be designed to withstand the loads created by wind, earthquake and frost
and snow accumulation.

11.2.8 The vaporizer relief valve shall be sized to 150 % of the vaporizer’s maximum capacity, as
specified by the manufacturer for the projected operating conditions. This contingency is needed to cover
situations where the vaporizer is operating without any frosting and hence a high vaporization capacity.

11.2[9 For vaporizers used at LCNG fuelling stations, a low temperature sensor or other acc¢pted means
shall|be installed in the vaporizer or group of vaporizers to prevent LNG or cold natural gaslentering the
CNG [containers and other equipment not designed for cryogenic temperature.

11.3 Ambient air vaporizer

11.3{1 General

The pmbient air vaporizer is a heat exchanger for the vaporizationiand/or heating of LNG with the
heat|of the ambient air. The design pressure shall be specified with respect to the maximum possible
pressure achievable during operation of the LNG fuelling station,

11.3{2 Defrosting

11.3}2.1 A single vaporizer can be utilised when its‘eperation is intermittent and the perjiods of non-
operftion are sufficient for melting and/or sublimation of frost and ice under the local climatif conditions.

11.3{2.2 When defrosting cannot be achieved’during periods of non-operation, two or morg vaporizers
shallfbe installed and shall be switched ir‘and out of operation to allow melting and/or suplimation of
frostjand ice.

11.3{2.3 Under extreme climatic-conditions vaporizer and/or high load, switching of vaporizers may
not grovide sufficient defrosting/In this case, the frost and ice shall be removed using an external source
of hgat (hot air, hot water-~or“steam). The removal of frost and ice by mechanical means |shall not be
pernjitted as it could cause-damage to the vaporizer.

11.3|3 Aluminiumwaporizers

If alyminium<eat exchangers are used, one of the following requirements shall be met.

a) They shall have continuous core pipes of stainless steel to maintain the vaporizing circujit structural
ilntegrity during fire.

b) The liquid inlet line shall be equipped with an ESD valve that closes in the event of fire and gas
detection.

11.4 Electric vaporizer/heater

11.4.1 For an LCNG fuelling station an electric trim heater may be used to warm the gas leaving the
vaporizer, or vaporizers, to a temperature compatible with the design temperature of the downstream
equipment. The minimum requirements are as follows.

— The trim heater should be intended for use with natural gas.

— The electrical components and installation in the hazardous area shall be in accordance with
Clause 14.
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— The electric heater shall have protection against overheating.

— Atemperature-limit monitoring, both high and low, shall be installed downstream of the trim heater.

11.4.2 The heating capacity shall be taken into account in the calculation for the pressure relief device.

11.5 Wate

r bath vaporizer

11.5.1 The water bath vaporizer typically consists of tubes for the LNG and a shell for warm water or a
mixture of water with an antifreeze component such as glycol. Appropriate calculation methods shall be

used for pr
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combustion air required for the operation of integral heated vaporizers or the primary
mote heated vaporizers shall be taken from an area outside hazardous areas.
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12.1.2 The odorization point shall be located downstream of the vaporization train and as close as

practically possible to it.
12.1.3 The level of odorization is defined in ISO 16923.
12.1.4 There shall be a method of monitoring odorization of the natural gas (see 12.4).

12.1.5 Ifnon-odorized CNG is to be delivered, the requirements of ISO 16923 shall be followed.
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12.2 High-pressure odorizer

12.2.1 The high pressure odorizer doses odorant into the stream of the vaporized high-pressure gas
leaving the high pressure vaporizer in a quantity suitable for achieving the criteria for odorized CNG. A
high pressure odorizer consists of a fixed or exchangeable odorant container, a high pressure pump and
an injector. The pump may be a small positive displacement pump and may be driven pneumatically or
electrically.

12.2.2 The strokes of the pump shall be corresponding and calibrated to suit the flowrate of the natural
gas, which in practical terms is the same as the flow of LNG through the high-pressure cryogenic pump.
Therprmay bea flow detector orothrer equiptent for motmitoring the consumptiomof odorant and a level
indidator for the odorant container. An example flow diagram of a high-pressure odorizer is given in
Anngx K.

12.3 Safety

The key safety aspects of design, installation and operation of the odorizerare as follows.
— If the odorant is flammable, venting shall be done in a safe locatipn.

— The odorizer normally creates a hazardous area.

— Ifthe odorizerislocated in ahazardous area, its electrical equipment shall be designed in) accordance
yvith Clause 14.

— VYenting shall not take place indoors or in any plaeg“where it could impact the health df persons in
the vicinity.

— Odorizer shall preferably be located in a well=ventilated location.
— (Qdorizer shall be able to withstand at least the maximum pressure of the gas pipeline.

— Ifthereis a valve upstream of the‘injection point, the equipment upstream of that valve shall be able
o withstand the maximum odoranht pump pressure or a pressure relief valve shall be installed.

— A non-return valve is recommended on the odorant pump outlet.
— VYery small amount of{leaking odorant yields a strong smell.

— (ther requirements shall be applied as appropriate for the type of odorant being used.
12.4 Monitoring

12.4{1 Monitoring of the odorization of the natural gas is necessary. This can be done for example by

— aflew detector on the odorant delivery pipe, and

— regular manual checks at a point downstream of the odorizer, carried out at suitable intervals
determined by the conditions at each fuelling station.

If a flow detector is installed, manual checking is still recommended, but the frequency of the checks
can be reduced.

12.4.2 Monitoring of the odorant level is necessary, to prevent operation without odorization and/or
complete shutdown of the LNG fuelling station. This can be done for example by

— alevel switch that provides a signal long before odorant runs out, and

— regular manual checking of odorant level at suitable intervals.
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12.4.3 LCNG fuelling stations dispensing odorized CNG shall have safety measures in place to completely
shut down the CNG dispensing systems automatically if the odorant supply is inadequate.

12.4.4 The

12.5 Odora

level of odour shall be as specified by applicable standards.

nt

Operational and environmental issues shall be addressed when selecting the type and content of
odorant. Odorized gas tends to be sulphuric in nature and therefore can be hazardous to the health.
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13.1.7 Vent lines for wet streams shall not be connected to vent systems and vent stacks for dry
cryogenic gas streams.

13.2 Pipework design

13.2.1 General

13.2.1.1 Pipework shall comply with the applicable standards (e.g. EN 13480). The number of

detachable j
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oints (such as flanged joints, threaded joints or similar) shall be kept to a minimum.
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13.2.1.2 Pipework shall be located in a position, where it cannot be damaged by moving vehicles, or
suitable protection shall be provided.

13.2.1.3 Welded joints on pipeworks shall be made by welders qualified by national authorities to
ISO 9606-1 with procedures in accordance with ISO 15609 or other equivalent standards.

13.2.2 Overground pipework

13.2.2.1 Allaboveground pipework shall be constructed of appropriate corrosion protected or corrosion
resistant pipes.

13.2{2.2 Where overhead pipework crosses any vehicle access way, it shall be positioned-and protected
to avpid damage from high vehicles.

13.2}2.3 Aboveground pipework shall be inspected on a regular basis according=to local regulations.
13.2{3 Underground pipework

13.2}3.1 All underground pipework joints shall be welded and_the pipework shall be copstructed of
apprppriate material.

13.2{3.2 Underground LNG pipework shall be in ducts ot pipe sleeves, unless they arq specifically
designed and approved to be buried.

13.2}3.3 Underground pipework shall be inspectedion a regular basis.

13.2}3.4 All underground pipework shallibe protected against corrosion and mechanical damage.
Stairfless steel pipework, if buried, shall belburied in sand.

13.2{3.5 Where the piping is cathodically protected or when other considerations call for|it, insulated
connlections shall be fitted to eleetrically isolate fuelling devices from gas pipework.

13.2}3.6 Insulated conneetions installed aboveground in hazardous areas should be prpvided with
adequate distances to avoid’'sparking.

13.2}3.7 When jinsulated connections are installed outdoors, the section of undergrqund piping,
including the insulation joint(s), shall be externally wrapped.

13.2{3.8, The as-built positioning and route of all underground pipework shall be recdrded in the
instruetions that are passed to the LNG fuelling station operating company.

13.2.4 Pipework in ducts

13.2.4.1 Pipework may be installed in underground ducts provided the ventilation and drainage is
adequate to prevent the formation of an explosive mixture.

13.2.4.2 The construction and quality of the pipework in ducts shall be the same as for the aboveground
pipework.

13.2.4.3 LNG pipework in ducts shall be constructed of stainless steel vacuum insulated pipe having the
outer shell also of stainless steel. All joints shall be welded.

13.2.4.4 The ducts shall be protected against accumulation of snow and water.
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13.2.4.5 The ducts shall be sized to bear the loads from the aboveground traffic.

13.2.4.6 The ducts shall allow easy access for visual inspection of the pipework.

13.2.5 Flexible connections

Flexible connections shall be suitable for the intended duty and shall be compatible with requirements

of 14.2.5.1.
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normal operation, all live parts shall conform to IEC 60204-1.

14.2.3.4 Live parts such as terminals or electronics that can be accidentally contacted during live service

shall be shie

14.2.4 Cab

lded by a removable cover with a caution notice attached.

les

14.2.4.1 All power cables and all cables in a hazardous areas shall meet the relevant parts of IEC 60079.
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14.2.4.2 To prevent gas migration between hazardous areas having different zone classifications, cables
shall be sealed in accordance with IEC 60079.

NOTE The interstitial space in multi-core electrical cables is a potential gas conduit where a pressure
differential can exist. Where cables run through hazardous areas having different zone classifications, this can
invalidate the safety concepts employed.

14.2.5 Static electricity

14.2.5.1 During fuelling

14.2}5.1.1 Protection against static electricity is required when fuelling vehicles in ordef to prevent
discharges between the fuelling nozzle and the vehicle.

14.2]5.1.2 The materials used shall be such that the resistance between the fuelling nozzle|and earth is
less than 1 MOhms (M(Q). If this cannot be achieved, additional grounding is required.

14.2}5.2 During offloading

Protgction against static electricity with grounding is required whetwLLNG tanker is loaded pr unloaded.
14.3 Other considerations
14.3|{1 Interface

14.3}]1.1 Every interface between a flammable fluid'system and an electrical system, inclugling process
instrpment connections, integral electric valve actuators, foundation heating coils, pumps wijith a canned
motqr and blowers, shall be sealed or isolated)to prevent the passage of flammable fluids tq other parts
of the electrical installation.

14.3{1.2 Every seal, barrier or other-imeans of isolation shall be designed to prevent th¢ passage of
flammable fluids or gases through'the interface medium, e.g. a conduit, stranded conductors|or cables.

14.3{2 Primary seal

A primary seal shall-be-provided between the flammable fluid systems and the electrigal systems.
Every primary sealshall be designed to withstand the service conditions to which it is expected to be
expofsed.

14.3|3 Additional seal

14.3{3:D If the failure of the primary seal would allow the passage of flammable fluids to anpther part of
the electrical system, an additional seal, barrier or other means shall be provided to prevent the passage
of the flammable fluid beyond the additional device or means in the event that the primary seal fails.

14.3.3.2 Every additional seal, barrier and interconnecting enclosure, if any, shall meet the pressure and
temperature requirements of the conditions to which it could be exposed in the event of failure of the
primary seal, unless other means are provided to accomplish this purpose.

14.3.4 Conduit seals

Unless specifically designed and approved for the purpose, the seals specified in 14.3.2 and 14.3.3 are
not intended to replace the conduit seals required by IEC 60079.
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14.3.5 Detection vents

Where primary seals are installed, drains, vents or other devices shall be provided for detection of

leakage of fl

ammable fluids.

15 Instrumentation and control system

15.1 General

Instrumentation as required for safe and reliable operation of the LNG fuelling station shall be provided.

Electrical in|
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anopies covering potentially leaking equipment, and shall be suitably, positioned, so
e a high probability of leak detection. As a minimum,

hane detector shall be placed at each of the LNG dispensing areas,.and

le number of methane detectors shall be placed at locationsdvithin the LNG fuelling st
e coverage of all potential sources of gas leaks. Special attention shall be given to the
g area.

p detectors

lling station, including the cryogenic part\of‘the LNG fuelling station, the dispensing
aces where a risk of ignition exists.

ure gauges

gauges installed in the LNGifuelling station, including those on the LNG storage tan}
b1, shall use the same systemrof units.

erature sensors

mperature senSor shall be installed on the pipeline connecting the high-pressure vapg

ected.

15.5.2 Tem

sensors sholild’be located at the places where temperatures lower than possible at local climate is

erature sensors should be provided at the foundation of the LNG storage tank. Temper

und,
that

htion
LNG

tors and/or suitably placed temperature sen§ors shall be installed to provide coverage of

area

¢ and

rizer
elow

hture

most

likely to be found in the event of a release of LNG.

15.6 Manual emergency shutdown devices

Manual ESD devices shall be suitably placed throughout the LNG fuelling station at locations where
they can be safely accessed by the operator. A manual ESD device shall be placed on or in vicinity of
every LNG or CNG dispenser and adjacent to all points of exit from the LNG fuelling station. Special
attention shall be paid to this requirement in self-service LNG fuelling stations. The locations of manual

ESD devices
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15.7 Emergency power supply unit
Emergency power source shall be provided to supply uninterrupted power for flame and methane

detection systems.

16 Emergency shutdown

16.1 Application

An LNG fuelling station shall be equipped with an emergency shutdown (ESD) system. The requirements
of thf ESD system shall depend on the size of the LNG storage tank as follows.

or LNG storage tanks with a capacity of not more than 5 tonnes, the first valve‘of the¢ supply line
hall be close to the tank and capable of being safely operated in an emergency.

utomatic ESD systems shall be installed at LNG fuelling stations having.an LNG storage capacity
xceeding 5 tonnes.

here the LNG storage capacity does not exceed 200 tonnes, theESD system may b¢ part of the
lant control system.

here the LNG storage capacity exceeds 200 tonnes, the ESD-syistem shall be an indepenflent system.

16.2 Procedure

The Instrumentation for the LNG fuelling process shallbe designed so that ESD system and procedures
can put the process into a fail-safe condition that\can be maintained until the operator|s) can take
apprppriate action to either reactivate or secure the process. The ESD system shall be |designed in
accordance with the principles of IEC 61508-arnd IEC 61511. All components of the sysfem shall be
designed to fail-safe on loss of power or equipment failure.

16.3 Activation
The ESD system shall be activated by the following:

he gas detectors; the typical value of the set point for high methane concentration iq detected at
0 % of the LEL; an alapm shall be activated at 20 % of the LEL;

he flame detect6rs;

he low température sensors provided at the foundation of the LNG storage tank; the tlypical value
f the setpoint is -75 °C;

ailure’of the main power, instrument power or air/nitrogen supplies.

anual activation of any ESD pnch ]"mﬂ'nn;

— earthquake sensors, if installed; earthquake sensors should be considered for LNG fuelling stations
having an LNG storage capacity exceeding 5 tonnes and located in an area with an increased risk of
seismic activity.

16.4 ESD action

16.4.1 The ESD system shall switch the plant valves and other equipment into a safe state. As minimum
the emergency shutdown shall actuate the following valve closures, electrical isolations and equipment
shutdowns by means of fail-safe operation of automatic valves and switches:

— closing the LNG storage tank liquid outlet valves;
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closing the main LNG supply valve of the LNG storage tank(s);
closing the main LNG supply valve on the LNG tanker;
shutting down the LNG delivery pump on the LNG trailer;
shutting down the LNG pump(s) of the LNG fuelling station;
closing the inlet valves of each dispenser;

closing the valves of the dispenser(s) fuelling inlets and/or outlets;

shutting
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require
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1 configurations
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which the LNG fuelling station is supported provided the materials of the containment are resistant to
cryogenic temperature.

17.2 Mobile LNG fuelling station

17.2.1 General requirements

Mobile LNG fuelling stations shall comply with all the requirements of this document, except for the
deviations as permitted by 17.2.2 to 17.2.5.
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17.2.2 Anchoring

Skid mounted parts of the LNG fuelling station do not require anchoring to foundations if their
stability complies with the statutory requirements that apply at the at the place of operation in

relation to wind load.

17.2.3 Containment

17.2.3.1 Containment according to 8.1.2.2.2 is not mandatory at a mobile LNG fuelling station, provided
additional precautions are taken to protect against LNG spillage. Such additional precautions shall be

Spec'find inthe npnr:\finn manual

17.2}3.2 If containment is used for a mobile LNG fuelling station, it may be integrated with the skid or

frampwork on which the LNG fuelling station is supported provided the materials of th€ cont
resisfant to cryogenic temperature.

17.2}4 Design

17.2}4.1 Mobile LNG fuelling stations that are intended to be operated on a vehicle shj
mounted on the frame of the vehicle.

17.2{4.2 Mobile LNG fuelling stations that are intended for.stand-alone operation shall be
a skid or framework, and shall be firmly secured on the.delivery vehicle during transport
mobile LNG fuelling station to the place of operation.

17.2}4.3 Valves, piping, electrical components, steel structures and all other parts of the
statipn shall be designed to withstand all logds to which the equipment can be exp
trangportation.

17.2(4.4 All the equipment of a mobite.LNG fuelling station shall comply with applicable s
equipment transportable under pressure. In particular, the LNG fuelling station components
with|either ISO 20421-1 or ISO 21029-1, where applicable.

17.2{5 Additional requirements for operation

17.2}5.1 The place of-operation of a mobile LNG fuelling station shall be selected to minim]
to the risk of collision’ with other vehicles or mobile equipment.

17.2{5.2 The:movement of vehicles, approaching the fuelling station for fuelling and leay
fuelling station after fuelling, shall be controlled by marked traffic lanes or manual or other s
Cleaffly-visible instructions for drivers of these vehicles shall be posted.

ainment are

1l be firmly

mounted to
ation of the

LNG fuelling
bsed during

tandards for

shall comply

Se exposure

ing the LNG
ignalization.

17.2.5.3 Anarea of the LNG fuelling station that encompasses all the hazardous areas shall be designated

and clearly marked, and only authorised persons shall be permitted to enter this area.

18 Testing and commissioning

18.1 Testing

18.1.1 Electrical testing

The testing of electrical equipment and electrical installations shall comply with IEC 60079-17.
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18.1.2 Pressure strength testing

18.1.2.1 All pressure equipment (e.g. vessels, pumps, valves) shall be visually inspected and pressure
strength tested before being put into service.

NOTE

Typically, this is carried out at the place of manufacture of the equipment.

18.1.2.2 All pressure testing shall be in accordance with the standard or code to which the pressure
equipment was designed and fabricated.

18.1.2.3 An
applicable a
LNG fuelling

18.1.2.4 Al
accordance
particularly

18.1.2.5 Or

[ the location of the LNG fuelling station shall be subjected to pressure strength testing4
station in accordance with the applicable regulations.

pressure equipment and piping fabricated on-site shall be pressure styength test
with the standard or code to which it was designed and fabricated.\This require
relates to assemblies of pipes, valves and other piping components.

-site testing may be carried out either hydrostatically, using water, or pneumatically,
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bn-site hydrostatic pressure testing of equipment\to be used in cryogenic service cann
hall only be performed if there are provisions for adequately drying the equipment

cordance with 18.1.3 shall be used.

e quality of water used for hydrostatic testing shall be of potable water quality, conta
in 200 mg/kg (200 ppm) of chlorides.

hed immediately with distilled or demineralised water containing not more than 10 nj

chlorides an/d dried.

18.1.2.9 Re

(see 6.1.3.5)
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cords of all pressiire strength testing shall be made and retained as part of the quality m:
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ting. Where adequate drying after hydrostatic pressure testing is not possible, pneugnatic
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fer hydrostatic testing, thé vessel or piping shall be drained and stainless steel components

g/kg

inual

idered

sufficient shall be performed after the pressure test to ensure there are no leaks in the system. A leak test
can be made by monitoring the pressure in the system over a period of time (e.g. 24 hours) or by using
such methods as leak detection gas or leak detection spray. The test fluid shall be dry air or nitrogen.

18.1.3.2 Records of all leak testing shall be made and retained as part of the quality manual (see 6.1.3.5).

18.2 Commissioning

18.2.1 General provisions

Commissioning tests shall be performed before the start of operation. The procedures for commissioning
and decommissioning operations shall be defined at the design stage.
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18.2.2 Purging

18.2.2.1 The LNG fuelling station shall be adequately purged with dry air or nitrogen before being
commissioned. If purging is conducted using dry air, the LNG fuelling station shall be subsequently
purged with inert gas.

18.2.2.2 Purging shall also be carried out whenever air or other impurities can have entered pipework
and vessels during inspections, repair and maintenance or modifications.

18.2.2.3 Consideration should be given to installing a temporary filter upstream of the cryogenic pump
durifg purging to remove particulates from the purging gas.

18.2}3 Functional testing

18.2{3.1 The proper operation of all safety equipment, with the exception of relief safety valves, shall be
dem¢nstrated and documented.

18.2{3.2 The integrity and documentation of primary safety devices shall’be checked by refg¢rence to the
mantifacturers’ documentation and ascertaining the integrity of an afiti-tampering system.

18.2}3.3 Electrical safety functions shall be tested during €ommissioning. This includeq all manual
emeigency shutdown devices and all emergency shutdown-functions. It also includes safety|functions, if
installed, such as

a) high temperature protection, e.g. on trim heaters;

b) w temperature protection, e.g. gas temperature into the CNG buffer storage,

c) ligh pressure protection, e.g. electrical stop before safety valve opening pressure,
d) low pressure alarm, i.e. for detecting a leak,

e) gas detectors and flame deteétors, and

f) LNG storage tank overfilling protection devices.
18.2{3.4 Functional testing shall be carried out by or under the control of a competent perspn.

18.2}4 First filling of the LNG storage tank and other components

Wheh LNG jssadmitted to the LNG storage tank and other components of the LNG fuelling stption for the
firstfime orat any other time, when the equipment is at ambient temperature, the suppliers| procedures
for cpoling down and filling with LNG shall be followed.

19 Operations

19.1 LNG tanker offloading

Only non-sparking tools shall be used when connecting the transfer hose to the LNG tanker and to the
LNG storage tank.

19.2 Fuelling procedure

19.2.1 Fuelling shall only be carried out by a person who has been trained in accordance with 19.5.
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19.2.2 Instructions on how to fuel a vehicle shall be displayed at the dispenser.

19.2.3 The

person carrying out the fuelling shall be adequately protected against spray of LNG.

19.2.4 Special attention shall be given to the positioning of signage for the manual emergency shutdown
device (e.g. ESD button).

19.3 Safety signs
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5 and signs of an LNG fuelling station shall be in the officiallanguage(s) of the country, w
1. Additional translations into other frequently used foreign languages are recommeng

igns shall be displayed at appropriate locatiens to indicate, as a minimum, the followin
name and emergency contact data;

ed access of unauthorized persons.fonon-public areas;

ence of hazardous areas;

ble liquid and gas;

perature (cryogenic)liquid;

ion of smoking, dpen fire,and use of non-explosion protected electric or electronicequip
g electronic personal instruments (cameras, telephones, computers, radios, etc.).

Any potential points of contact with electrical circuits capable of causing injury shg
g symbols defined in IEC 60204-1:2005, Clause 17.

y the
poor
b the

rhere
led.

=)

X

ment

1l be

19.3.2.1 General

19.3.2.1.1 Each major item of equipment shall carry a manufacturer’s name plate containing the data

required by

the applicable code.

19.3.2.1.2 The name plate shall be firmly fixed to a part of the equipment or to independent supports
such that it is easily visible. It should be constructed of durable materials and maintained in good

condition.

48

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=befb594ea03c27f381488c5bb1672bab

IS0 16924:2016(E)

19.3.2.2 LNG dispenser signs

19.3.2.2.1 The LNG dispenser should have the same markings as the LNG fuelling station and in addition
the following markings:

— i

dentification of LNG fuel with a symbol defined in Annex L;

— fuelling instructions;

— signage relating to the use of personal protective equipment.

19.3
adjad

2.2.253 The ftuelling instructions shall be displayed clearly at dispensing units
ent to each fuelling hose. The instructions shall include the relevant safety prees

particular references to non-smoking, and turning-off the engine.

19.3

NOTH
NOTH
—

—

2.2.3 All signs shall comply with local legislation.
1 Ifunspecified, signs defined in ISO 3864 can be used.
2 Signs can include the following:

varning sign of cold liquid/danger of frostbite;

varning sign of flammable gas;

—

dication of the type of vehicle tank receptacle (see ISO 12617);

rohibition of non-approved adapters for fuelling;

— indication of maximum fuelling pressure;

— indication of minimum saturation pressure 0f LNG, constant or variable on request;

— indication of a system of communicatiofi between the vehicle and the fuelling system, if install¢

19.3
The

19.4

19.4

19.4

—

2.3 CNG dispenser signs
CNG dispenser markings-shall be in accordance with ISO 16923.

Equipment and-pipework identification
1 All valvesy{pipework and instruments shall have clear and permanent identification.

2 All pipés shall have the following markings:

lassification or name of fluid;

mmediately
utions with

ed.

— i

ndication of the phase, i.e. liquid phase or gaseous phase;

— direction of flow;

— i

dentification number of the line of the pipework.

19.5 Training

19.5.1 LNG fuelling station operators and persons who carry out fuelling shall be trained, especially in
the following:

— safety procedures and precautions;

© ISO

2016 - All rights reserved

49


https://standardsiso.com/api/?name=befb594ea03c27f381488c5bb1672bab

ISO 16924

station;

actions

:2016(E)

assessment of normal and abnormal operation of equipment;

to be taken in emergency situations (e.g. ESD);

other safety procedures and precautions;

fire fighting to the extent of the responsibility of each individual.

fuelling procedures and any other routine actions needed for long term operation of the LNG fuelling

Training shall be conducted upon employment and at least every two years thereafter as well as after

any change

19.5.2 All ]

employment.

19.5.3 For
follows.

— Arrangg
station
refuellil
compan
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A fixed
station

19.6 Insta

19.6.1 The
official lang
company. A
documents |

19.6.2 The
following:

— howtol

how to |

the proj

DI procedures.

LNG fuelling station personal shall be trained immediately upon commencenieént of

customers of self-service LNG fuelling stations, additional precautions, shall be take

ments shall be made to ensure that only trained customers, registered with the LNG fug
pperating company have access to fuelling and that the vehicle-to be fuelled is suitab
ng at the LNG fuelling station and is registered with thé€ LNG fuelling station oper

y.
ions posted atthe dispenser shall be detailed and cleaxwith respectto self-service oper4

communication system shall be provided to allow communication from the LNG fug
fo a help desk.

[lation and operating instructions

installation and operating instrlictions shall be delivered with the fuelling station i
1lage of the country of installation or region, as specified by the fuelling station open
bplication of the local or_atherwise agreed language may be limited to certain ley
by agreement between the.vendor and the fuelling station operating company.

installation and operating instructions shall contain, as a minimum, instructions o}
nstall the equipment including assembly of pressure equipment;

put the LNG fuelling station into service;

ber’ operation of the LNG fuelling station;

their

tNn as

lling
e for
ating
tion.

lling

h the
ating
el of

0 the

by the o

fuelling

perator (e.g. the visual inspection of the fuelling hose and nozzle);

the requirements for periodic inspection of the LNG fuelling station;

the requirements for periodic replacement of the hoses;

station, as required by 19.3.1.3.

the minimum requirements for maintenance of the LNG fuelling station including routine inspections

the requirements for markings and warning signs that shall be permanently displayed at the LNG

19.6.3 For a full understanding of the instructions technical information, drawings and diagrams should

be included.
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19.6.4 All potential hazards shall be considered and included in the installation and operating
instructions, together with measures to mitigate such hazards and warning signs to be used (e.g. high

pres

sure, high voltage).

19.7 Emergency plan

An emergency plan shall be established for the LNG fuelling station.

19.8 Maintaining the emergency shutdown

19.8[T In the event of an emergency shutdown (ESDJ actuation according to 16.3, the

stati

bn shall be inspected by the operator and the cause of the ESD shall be identified.

19.8{2 The time and the cause of the activation of the ESD shall be recorded.

19.8}3 The identified cause(s) of the ESD activation shall be rectified before.the fuelling s
back|into normal service. Restart shall not be possible if all faults that triggered the ESD hg
rectified.

19.8{4 Before a restart, all the equipment shall be set to a state réquired for a safe start.

20 Inspection and maintenance

20.1) Inspection

20.1{1 General requirements

20.1}1.1 All inspection and testing shall follow the relevant standards and codes.

20.1|1.2 The inspection and testing of all safety critical equipment shall be by a competent
a redognized qualification (CompEx or equivalent), who shall be authorized to perform sud
natignal authorizing body.

20.1}1.3 The physical‘condition of the LNG fuelling station shall be inspected together w

equi

Ppment review, which shall include possible effect of corrosion aspects on the LNG fug

safety and operalslity.

20.1{1.4 Pressure equipment, in particular the cryogenic pressure equipment, shall b

daCCco

rding to-applicable standards.

LNG fuelling

tation is put
ive not been

person with
h work by a

ith pressure
lling station

e inspected

20.1.1.5 The inspection intervals shall not exceed three years for auxiliary equipment of vessels
containing LNG.

20.1.1.6 The periodic inspection of pressure equipment shall include, as minimum

safety devices against overpressure,
safety shut-off devices,
gauges, and

controlling devices.
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20.1.2 Inspection and testing of electrical systems

:2016(E)

20.1.2.1 The inspection of electrical equipment and electrical installations shall comply with
IEC 60079-17.

20.1.2.2 Records of all inspections shall be made and retained as part of the quality manual (see 6.1.3.5).

20.1.3 Inspection and re-testing of the safety relief valves

20.1.3.1 Ifnotspecified by local regulations, the inspection and testing intervals shall be determined by a

competent
of the manu

20.1.3.2 Re

Table 2 — Examinations/inspection periods

commended inspection intervals are provided in Table 2.

erson according to the operating conditions, taking into consideration the recommendalt

facturer, material properties, the possibility of corrosion, and the possibility of plugging

ions

Type of safety relief At Yearly 2 years 3'years 10 year]s
valveg (SV) commissioning
Pilot operat¢d SV A B; C — — —
SV for flamnjable gases/ A; B — B C —
gas mixture
Thermal valyes A — — B C

A: Documentd
Checking of tH
— identificaf
— conformit]
— suitability
Review of the
B: Visual insp
Within the vis
— general cd
— installatid
— leak tight
— ventlocat
— unobstrug
C: Performan

Within the pe

tion and marking

ion, type approval;

Ection

ndition;
n/orientation;
hess;

on:

e test

ted discharge piping.

e marking and/or manufacturer’s declaration/data:
y with drawings, specifications, type approval;

(medium, size, temperature, pressure, setfing).

ual inspection the followingshall be checked:

Fformance test following parameters shall be checked:

documents on the last inspection and en/'the last performance test.

— setpressure;

— lift/stroke;

— leak tightness.

20.1.3.3 As alternative to the performance test of the safety relief valves is replacement.

20.1.3.4 The inspection and testing shall be carried by a competent person.

20.1.3.5 Where redundancy is provided, the inspection intervals may be extended in agreement with

competent person.

20.1.3.6 The inspection can be made with the valve in situ or on the test bench.
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20.1.3.7 The results of the inspection and testing shall be recorded and kept at least until at least the
next inspection.

20.1.

4 Safety and fire protection equipment

Safety and fire protection equipment shall be inspected and tested in accordance with local regulations
and at intervals not to exceeding 12 mo.

20.2

Maintenance

20.2

20.2
of th
inspq

20.2

20.2
equij

20.2

20.2
Cont

20.2
20.2

20.2
is cd

recommendations, if available from the equipment supplier.

20.2
devid

20.2
cond
oraj

lition,.that component shall have a tag attached to its controls bearing the words “DO NO

1 Freventive maintendnce planning

1.1 A preventive maintenance program consistent with the recommendations -of t}
e systems and equipment shall be established and shall include a schedule,of proced
ction and testing of the LNG fuelling station systems and equipment.

1.2 The maintenance program shall be carried out by competent personnel.

1.3 Maintenance activities on fire-fighting equipment shall beyscheduled so that a
bment is taken out of service at any one time and fire prevention safety is not comprom

2 Maintenance procedures

2.1 Documentation of the LNG fuelling station sliall be archived by the LNG fuelling st
Folled copies shall be made available for maintenance.

2.2 Maintenance shall be carried out in,accordance with the manufacturers’ instructio

2.4 Each component, including its support system, shall be maintained in a co
mpatible with its operdtion or safety function by repair, replacement, or other

2.5 If a safety device is taken out of service for maintenance, the component being s¢
e shall also be taken out of service, unless the same safety function is provided by an altern

2.6 If the)inadvertent operation of a component taken out of service could cause

imilaF warning in the local official language and other languages appropriate to the sity

2.3 Maintenance records shall be'kept and retained for the life of the LNG fuelling stati

ne suppliers
ures for the

minimum of
sed.

htion owner.

ns.
on.

hdition that
means and

erved by the
ative means.

h hazardous
I OPERATE”
lation.

20.2.2.7 Maintenance of electrical equipment shall be carried out in accordance with IEC 60079-17.

20.2.

3 Maintenance safety

20.2.3.1 All maintenance and servicing shall follow the written procedures that are based on good
working practice.

20.2.3.2 All tools, especially electrically driven tools, shall comply with the requirements of IEC 60079.
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20.2.4 Draining of the LNG storage tank

When the LNG storage tank has to be drained for repair or for any other reason, the draining shall be
carried out under the supervision of a competent person and in accordance with operation and safety
procedures, prepared specifically for this process, and as agreed by all the relevant parties.
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Annex A

(informative)

Examples of hazardous zones classification

Table A.1 shows the LNG fuelling station electrical (hazardous) area classification according to NFPA 52.

Figures A.1 to A.3 show examples of zone classification.

Table A.1 — LNG fuelling station electrical (hazardous) area classification

from the point of transfer

Pary |Location Zone2 |Extent of classified areab
A| |Fuelling station LNG storage tank area

Indoors Entire room

Outdoor, aboveground LNG storage Open area between'a-high-type dike anjd LNG

tanks (other than portable) storage tank wall.where dike wall height exceeds
distances between dike and LNG storage tank walls

2 Within 4;6'n in all directions from LN storage
tank, plus/area inside a containment up to the
height of the containment wall

Outdoor, buried and underground 1 Within any open space between LNG storage tank

storage tanks walls and surrounding grade or dike

2 Within 4,6 m in all directions from the|top of the
LNG storage tank and sides above grade
B[ |Non-fired LNG process areas containing

pumps, compressors, heat exchangers,

piping, connections vessels, etc.

Indoors with adequate ventilation 2 Entire room and any adjacent room not separated
by a gastight partition, and 4,6 m beyond any ven-
tilation discharge vent or lower

Outdoors in open air at-oraboveground 2 Within 4,6 m in all directions from thig equipment

C Pits, trenches or sumpslocated in or 1 Entire pit, trench, or sump
adjacent to division 1 or 2 areas
D[ |Discharge fromelief valves, drains 1 Within 1,5 m from point of discharge
2 Beyond 1,5 m but within 4,6 m in all difections
from point of discharge
E| |LNGtawker/cargo transfer area
Indoors with adequate ventilation¢ 1 Within 1,5 m in all directions from point of transfer
2 Beyond 1,5 m of entire room and 4,6 m|beyond
ventilation vent
Outdoors in open air at or aboveground 1 Within 1,5 m in all directions from point of transfer
2 Beyond 1,5 m but within 4,6 m in all directions

a  SeelEC60079-10-1.

¢ Ventilation is considered adequate when provided in accordance with the provisions of this document.

b The classified area is not permitted to extend beyond an unpierced wall, roof, or solid vapour tight partition.
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Key

1 LNG foad tanker

2 LNG ktorage vessel

3 equipment, pumps, piping, etc.
4 outldt of the vent stack

Zone 1 1,5 meter in all directions
Zone 2 4,6 meter in all directions

Figure(A.1 — Example of zones classification around a small LNG fuelling station with a
horizontal LNG storage tank according to NFPA 52
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@ Zone 1 @ Zone 2

Key
Zone|l radiusR=1000
Zonel2 radiusR=1500

Figure A.2 — Example of zones classification around an LNG dispenser accordjiing to
IEC 60079-10-1
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h
\

R1500

R1500

A
R1000 @'FRSOO R500
10 5
: '
A, s ik
emes
® Zone 1 @ Zone 2
Key
1  unloading 6  distantly actuated shut-off valves
2 ventstadk 7  (external) LNG containment
3 drain of fondensate from the vent stack 8  safety relief valves of the LNG storage tank
4  pressure control 9  (thermal) safety relief valves of pipework
5 odorizer
Figure A.3| — Example of zon€s classification around an LNG plant according to IEC 60079-10-1
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B.1 Separation distances of the aboveground LNG equipment

Sepafation distances between the LNG storage tank, the LNG transfer point, the site’|boundaries,
building, storage of other flammable liquids and gases and other equipment of the LING fuellling station
shall|be sufficient to limit the potential for escalation of an LNG related incident totadjacentjactivity and
vice fersa shall be in accordance with Table B.1 and Table B.2. The separation-distances ds defined in
Tablg¢ B.1 are applicable if the buildings are outside the hazardous areas. Separation distgnces can be
reduged if a fire wall is constructed in accordance to 6.1.2.8.
Table B.1 — Separation distances from buildings
Numniber of |Additional comment Onsite buildings Offsite buildings
pel_'so_ns n Dimension Minimum Dimension Minimum
building . \ . .
(Figure B.1) distance (Figure B.1) distance?
m m
Distance from LNG storage and other components containing LNG
Nong C Oto3 D 3
<10 C 10 D 15
10 tq 100 C 15 D 30
>10( C 15 D 30
Distance from offload connection
Nong buildings with non- [ Oto3 ] 3
combustible wallg
buildings with cembus- | 10 ] 10
tible walls
<10 with greund pump | 10 ] 10
without ground pump I 20 ] 20
10 tq 100 I 30 | 30
>100 I 50 ] 50
a  (rdistance in accordance with QRA 106.
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Table B.2 — Separation distances of stationary LNG fuelling installation

Dimension |Comment Minimum
(Figure B.1) distance
m
A Offloading connection - outer shell of the LNG tank 6
If a fire protection wall or another fire resistant shield is installed or if the LNG 0,5to6
storage tank has 1 hour fire resistance at a radiation of 15 kW/m?2.
B Fuelling vehicle - outer shell of the LNG tank
E Onsite tank for flammable liquids and their gas vent - outer shell of the LNG tank 5
F Boundary limit - outer shell of the LNG tank:

LNG storage tanks <120 m3
LNG storage tanks 120 m3 to 300 m3

LNG storage tanks >300 m3 10
G Boundary limit - LNG tank offloading connection 3
H Overhead electric power lines, above 600 V 10
K Onsite tank for flammable liquids and their gas vent - LNG tank offloading 5

connection
L Dispenser - onsite buildings

If dead man’s button limits the accidental discharge of LNG¢o 60 s 3
M Distance between LNG tanks 1,5
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