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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws$ attention to the possibility that the implementation of this document may involve-the
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of any clai
rights in fespect thereof. As of the date of publication of this document, ISO had not xéceived no
patent(s) which may be required to implement this document. However, implemefters are caut

this may not represent the latest information, which may be obtained from the patent database ay
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the coenvenience of users and|
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo

les of the

use of (a)
d patent
ice of (a)

ijoned that

ailable at

does not

ford.html.

Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/forew
This docuyment was prepared by Technical Committee ISO/TC 197, Hydrogen technologies.
Alist of all parts in the ISO 19880 series can be found@n the ISO website.

Any feedback or questions on this document shéuld be directed to the user’s national standard
complete [listing of these bodies can be found atwww.iso.org/members.html.

s body. A
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Gaseous hydrogen — Fuelling stations —

Part 9
Samp

ling for fuel quality analysis

WARNING — The use of sampling apparatuses, such as those described in the annexes to this

documen
documen
Sampling
high-pre

1 Scop

This docu
dispenser
as part of]

Further, t|

t, is associated with the safety risks associated with high pressure flammable gases. This

t explains the general concepts of how gaseous and particulate samples may
' should be performed only by highly trained technicians experienced withthe h
ssure hydrogen.

e

ment outlines requirements for sampling from hydrogen fuelling stations for samples ta
. The document defines the best practice for sampling at the nozzle’of a hydrogen fuelli
the fuelling station acceptance testing, and ongoing operation.

he document describes the minimum safety requirementsfor sampling.

This docuyment is targeted for the sampling from the hydrogen fuelling station dispenser. Many of t

requirem
fuelling st
specificr

The inten
analytica

This docu

NOTE
time analyj

ents within this document are applicable to sampling at other locations within the
ation, which can be carried out for hydrogen quality assurance, see ISO 19880-8, howevz
bquirements that can be necessary for safe sanipling are not addressed in this document

tion of sampling hydrogen is to enable analysis against the requirements of ISO 1468
methods validated by protocols described in ISO 21087.

ment supersedes, and is an extensiod to, the guidance published in I[SO 19880-1:2020, An

Analytical methods are divided into on-line analyses and off-line analyses. On-line analysis allo
sis at hydrogen stations and,iS\not covered in this document.

2 Normative references

The follov
requirem
the latest

ISO 1468
ISO 2108

ying documents-dre referred to in the text in such a way that some or all of their content c
ents of this dociment. For dated references, only the edition cited applies. For undated r
edition of the referenced document (including any amendments) applies.

[, Hydrogen fuel quality — Product specification

e taken.
hzards of

ken at the
g station

e generic
hydrogen
b1, further

7, and by

nex K.

s for real

bnstitutes
bferences,

,‘Gus analysis — Analytical methods for hydrogen fuel — Proton exchange membrane (PEM) fuel cell

applicatio

ns for road vehicles

ISO 17268, Gaseous hydrogen land vehicle refuelling connection devices

[SO 19880-1, Gaseous hydrogen — Fuelling stations — Part 1: General requirements

[SO 19880-8, Gaseous hydrogen — Fuelling stations — Part 8: Hydrogen quality control

SAE J2600, Compressed Hydrogen Surface Vehicle Fuelling Connection Devices
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3 Terms and definitions

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

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

3.1

ISO O

nline browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

bleed
<venting> intentional expiration of a fluid from a fluid system

3.2

building
structure]
occupanc

3.3

canopy
roof, over

3.4

compres
CHSS
hydrogen

3.5

component pressure rating
maximury
specified

Note 1 to 4

3.6

connectdr
matching
permits t

Note 1 to 4

Note 2 to d

a)

b)

9
3.7

The fyelling nozzle {3.28) “connector” mates with the receptacle (3.36) “connector” on the vehicle t

connsg
ISO 17

The h

usually enclosed by walls and a roof, constructed to provide support or shelter for
y

head shelter, or hood which affords a degree of weather protection

sed hydrogen storage system

storage on-board vehicle

pressure at which it is permissible to operate a-component as specified by the manufad
temperature

ntry: See ISO 19880-1 for further details.

parts (such as male and female parts) that can be put together to form a "connecti
he transfer of fluids, electriGipower, or control signals

ntry: Fitting (3.12) are a type of connector used in piping systems.
ntry: Examples of cennectors commonly used in hydrogen systems are as follows:

ction for tralisfer of compressed hydrogen between the dispenser (3.7) and the vehicle, as
268 for this ‘specific application;

systelrl, e.g» hose breakaway device or fuelling nozzle;

bse assemblies have connectors on each end that allow coupling to the hoses and connection to

intended

turer at a

n" which

b form the
defined in

the piping

Control systems often use electrical connectors to allow rapid and secure assembly or replacement.

dispenser
equipment in the dispensing system (3.9), including the dispenser cabinet(s) (3.8) and support structure, that
is physically located in the fuelling area

Note 1 to entry: The hydrogen dispenser typically includes, as a minimum, the fuelling assembly (3.14), required
temperature and pressure instrumentation, filters, and the user interface to conduct vehicle fuelling.

Note 2 to entry: The manufacturer of the hydrogen dispenser can elect to include additional equipment in the
dispenser, including the possibility of all equipment in the dispensing system.

© IS0 2024 - All rights reserved
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3.8

dispenser cabinet

protective housing (3.21) that encloses process piping and can also enclose measurement, control and
ancillary dispenser (3.7) equipment

3.9

dispensing system

system downstream of the hydrogen supply system comprising all equipment necessary to carry out the
vehicle fuelling operation, through which the compressed hydrogen is supplied to the vehicle

3.10

enclosure
structureprotective hnncfng ('—2 ')1)’ container-machine cabinet etcwhich encloses or parfi::” encloses

equipmer]t of a station that can have access for maintenance but is not intended to be occupied

Note 1 to gntry: The use of an enclosure can be to protect equipment from the environment, providemoise aftenuation,
or provide{safety (3.40) to the areas surrounding the equipment.

Note 2 to gntry: A canopy (3.3) without walls is not regarded as an enclosure in this context:

3.11
explosivé¢ gas atmosphere
mixture yith air, under atmospheric conditions, of flammable substancés-in the form of gas dr vapour,
which, affer ignition, permits self-sustaining flame propagation

Note 1 to [entry: Although a mixture which has a concentration above.the upper flammable limit (UFL) is not an
explosive gas atmosphere, it can readily become so and, generally for area classification purposes, it is aglvisable to
consider itjas an explosive gas atmosphere.

[SOURCEIEC 60079-10-1:2015, 3.2]

3.12
fitting
partor defign feature on a component used to join (ice. connect) any pressure retaining components in the system

3.13
forecourt
surfaced prea where vehicle dispensing‘operations are conducted including the fuelling pad (3.15) and any
area undgrneath a canopy (3.3)

3.14
fuelling 4ssembly
assembly|consisting of a hose’breakaway device, a hose(s), a nozzle (3.28) and connections between these
componeits that is partof-the dispenser (3.7) providing the interface between the hydrogen fuelling station
(3.16) and the vehicle

Note 1 to ¢ntry: Theé\fuelling assembly can include, or not, a nozzle vent line (with hose breakaway devicd and hose)
dependingon the,type of nozzle, and communications, if used.

3.15
fuelling pad
area with special construction requirements adjacent to the hydrogen dispensers (3.7), where customers
park their vehicles during fuelling

3.16

hydrogen fuelling station

HRS

fuelling station

hydrogen refuelling station

hydrogen filling station

facility for the dispensing of compressed hydrogen vehicle fuel, including the supply of hydrogen, and
hydrogen compression, storage, and dispensing systems (3.9)

© IS0 2024 - All rights reserved
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3.17
harm

ISO 19880-9:2024(en)

physical injury or damage to the health of people, or damage to property or the environment

[SOURCE:

3.18
hazard

[SO/IEC Guide 51:2014, 3.1, modified — The word "physical" has been added.]

potential source of harm (3.17)

[SOURCE:
3.19

ISO/IEC Guide 51: 2014, 3.2]

hazardoys area

classified
<explosiv
to be preg
of equipnj

Note 1 to
even thou
equipment
classified 4

[SOURCE;
been add¢

3.20
hose assé¢
assembly
restrictor]

3.21

housing
guard or
accessible

3.22

hydrogen service level

HSL
pressure
NWP (3.2

Note 1 to
Table 1).

Note 2 to

systems aind vehicles.

area
e gas atmospheres> area in which an explosive gas atmosphere (3.11) is present oncan be

ent

entry: The interior of many items of process equipment are commonly considered as a haza

. Where specific controls such as inerting are used the interior of process equipment may not
s a hazardous area.

IEC 60079-10-1:2015, 3.3.1, modified — The alternative preferred term "classified
.|

tmbly
which includes the hose and end connections;dncluding any necessary fittings (3.
s, and appropriate markings.

enclosure (3.10) for operating parts; control mechanisms, or other components, that ne
during normal operation.

evel in MPa used to gharacterize the hydrogen service of the dispensing system (3.9) bag
/) of the vehicle.

entry: The numerical value of HSL also matches the number after the “H” in the pressure class

entry: See ISO 19880-1: 2020, Annex E for application of pressure terminology to hydrogen

expected

ent, in quantities such as to require special precautions for the construction, ifistallation and use

dous area

bh a flammable atmosphere may not normally be present to account for the pessibility of air eftering the

heed to be

area” has

12), bend

ed not be

ed on the

3.32) (see

lispensing

3.23

incident

any unplanned event that resulted in injury or ill health of people, or damage or loss to property, plant,

materials

or the environment or a loss of business opportunity

Note 1 to entry: The use of the term incident is intended to include the term accident.

© IS0 2024 - All rights reserved
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maximum allowable working pressure

MAWP

maximum pressure permissible in a system at the temperature specified for the pressure

Note 1 to entry: The maximum allowable working pressure can also be defined as the design pressure, the maximum
allowable operating pressure, the maximum permissible working pressure, or the maximum allowable pressure for
the rating of pressure vessels and equipment manufactured in accordance with national pressure vessel codes.

Note 2 to entry: See Annex E for discussion of pressure terminology and its application to dispensing systems (3.9) and
fuelling stations (3.16) in general.

3.25

maximui Tuelling pressure

MFP
maximuni

Note 1 to 4
Note 2 to 4

Note 3 to €
fuelling sta

3.26

maximuin operating pressure

MOP
highest p

transients

Note 1 to

(3.26) of the vehicle.

Note 2 to
fuelling std

3.27
nominal
NWP
pressure

Note 1 to 4
Note 2 to 4

Note 3 to
terminolog

Note 4 to 4

3.28

pressure expected during a normal (fault-free) vehicle fuelling
ntry: Per the UN GTR No. 13, the maximum fuelling pressure is 125 % NWP (3.27).
ntry: Also referred to as Maximum Fill Pressure.

ntry: See Annex E for discussion of pressure terminology and its applicatiginto dispensing system
tions (3.16) in general.

ressure that is expected for a component or system duting normal operation including a

p

entry: In the case of the dispensing system (3.9), the \MOP is equivalent to the maximum fuellin

bntry: See Annex E for discussion of pressure‘terminology and its application to dispensing sy
tions (3.16) in general.

working pressure

bf a vehicle CHSS (3.4) at 100\% state of charge (SOC) at a gas temperature of 15 2C
ntry: See UN GTR No. ¥3clause 11-3.37, on page 54.
ntry: For road vehicle€s, this is typically 35 MPa or 70 MPa.

entry: See Anné€x E for discussion of pressure terminology and the correspondence betwg
'y and dispensing systems (3.9).

ntry:Also known as “settled pressure” in ISO 10286.

s (3.9) and

hticipated

g pressure

stems and

en vehicle

nozzle

device connected to a fuel dispensing system (3.9), which permits the quick connect and disconnect of fuel

supply to
[SOURCE:

3.29
particle

the vehicle storage system

[SO 17268:2012, 3.8]

small piece of matter or oil

3.30

particulate
one or more solid or liquid particles suspended in hydrogen

© IS0 2024 - All rights reserved
5


https://standardsiso.com/api/?name=b788fcc88995490a00d8f305b4f0aacb

3.31
pre-cooli

ISO 19880-9:2024(en)

ng

process of cooling hydrogen fuel temperature prior to dispensing

3.32
pressure

class

non-dimensional rating of components designed to dispense hydrogen to road vehicles at the required
pressure and temperature

Note 1 to entry: The numbers following ‘H’ in the pressure class are numerically the same as HSL (3.22), but the HSL
identifies only the level of the dispensing service whereas the pressure class designation shows the component are fully
capable of meeting the pressure and temperature requirements for dispensing hydrogen at the indicated service level.

Note 2 to 4

ntry: See Annex E for discussion of pressure terminology and its application to dispensing system

s (3.9) and

fuelling stdtions (3.16) in general.

Note 3 to gntry: Additional examples of pressure class come from ISO 15649; e.g. "600", "3000" or-16000".

3.33

pressurejrelief device

PRD

safety (3.40) device that releases gases or liquids above a specified pressure value in cases of emdrgency or

abnormal| conditions

Note 1 to pntry: PRDs can be activated by pressure or another parametery such as temperature, and cam be either

re-closing|devices (such as valves) or non-re-closing devices (such as rupture disks and fusible plugs]. Common

designatiops for these specific types of PRDs are as follows:

— pressyire safety valve (PSV) — pressure activated valve that opéns at specified set point to protect a system from
ruptufe and re-closes when the pressure falls below the set point. Requirements for PSVs used in dispensjng systems
(3.9) dan be found in 19880-1:2020. PSVs protecting the dispensing system can reclose above the MOP (3.26);

— thernjally-activated pressure relief device (TPRD) —Za PRD that opens at a specified temperature t¢ protect a
system from rupture and remains open.

Note 2 to ¢ntry: See Annex E for discussion of pressure terminology and its application to pressure protedtion of the

dispensing system and fuelling stations (3.16) in geheral.

3.34

probabiljty

expressiopn of the chance (likelihgod)that a considered event will take place to property, system, bfisiness or

to the enyironment

3.35

qualified personnel

personne] with knowledge or abilities, gained through training and/or experience as measurgd against

establish¢d requirements, standards or tests, that enable the individual to perform a required fungtion

[SOURCE:IS0O,10417:2004, 3.13, modified — The word "characteristics" has been replaced with "kngwledge".]

3.36

receptacle

device connected to a vehicle storage system which receives the nozzle (3.28)

Note 1 to entry: This can also be referred to as a fuelling inlet or gas filling port in other documents.

[SOURCE:

1SO 17268:2020, 3.11]

© IS0 2024 - All rights reserved
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3.37
risk

ISO 19880-9:2024(en)

combination of the probability (3.34) of occurrence of harm (3.17) and the severity of that harm;
encompassing both the uncertainty about and severity of the harm

[SOURCE: ISO/IEC Guide 51:2014, 3.9, modified — The part “encompassing both the uncertainty about and
severity of the harm” has been added.]

3.38

risk assessment
determination of quantitative or qualitative value of risk related to a specific situation and a recognised
threat (also called hazard (3.18))

Note 1 to 4
sometimes

3.39
risk level
assessed

3.40
safety

required.

magnitude of the risk

freedom ffrom unacceptable risk

[SOURCE;

3.41
safety di
separatio

ISO/IEC Guide 51:2014, 3.14]

stance
h distance

safe distance

setback d
distance {
and a tar
incident (]

Note 1 to
distances,

3.42

safety pe
area aroy
prevented

4 Abb

APRR

stance

o acceptable risk level (3.39) or minimum rigk-informed distance between a hazard (3.1
get (human, equipment or environment);*which will mitigate the effect of a likely fq
p.23) and prevent a minor incident escalating into a larger incident

entry: Safety distances can be split\into restriction distances, clearance distances, installat
protection distances and external risk zone.

rimeter
nd the location of the ,sampling activity where people not involved in the sampling ad
| from entering, th€extent of which is based on the appropriate safety distance (3.41)

reviated terms

average pressure ramp rate

ERP

ntry: Based on national requirements, a review of a risk analysis or a safety (3.40) concept by third party is

8) source
reseeable

ion layout

tivity are

emergency response plan

FCEV
H35
H70
HAZOP
HPSA

HQSA

fuel cell electric vehicle

indication for 35 MPa NWP hydrogen fuelling as defined in ISO 17268
indication for 70 MPa NWP hydrogen fuelling as defined in ISO 17268
hazard and operability study

hydrogen particle sampling apparatus

hydrogen quality sampling apparatus

© IS0 2024 - All rights reserved
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HSG
HSTA
IrDA
LFL
P&ID
PPE
PSV

ISO 19880-9:2024(en)

health and safety guidance
hydrogen station test apparatus
Infrared Data Association

lower flammability limit

piping and instrumentation diagram
personal protective equipment

pressure safety valve

QRA
SAE
TPRD

5 Sam

quantitative risk assessment
SAE International formerly known as Society of automotive engineers

temperature-activated pressure relief device

pling hydrogen at fuelling stations for hydrogen fuel quality analysis

5.1 General

AnalyticI methods are divided into on-line analyses and off-lineanalyses. On-line analysis allow
ysis at hydrogen stations and is not covered in this document. For off-line analysis of samples, the

time anal
analytica
Sampling
typically

Sampling
case of p3

methods used shall be validated by protocols described in ISO 21087.

is used to perform an accurate and comprehensive analysis of impurities, which is done ¢
it a laboratory.

of hydrogen involves collecting a sample. of the fuel from the dispenser in a gas containe
rticulate matter on a filter. Sampling can be performed at maximum operating pressurg

often reqyiire pressure reduction for sample collection into gas containers.

The samp
— repreg
— colleg

— colleg

le should be:
sentative of a normal fuelling sequence;
ted at a pressure thatensures the sample is representative of dispensed hydrogen;

ted at a flow thatensures the sample is representative of dispensed hydrogen.

Gas phase
site in a

station h
purged p

impurities {n-the dispensed hydrogen may be captured with a sampling apparatus and

s for real

xternally,

[ or in the
, but very

taken off

edicated-sdmple vessel for laboratory analysis. A representative sample from multiple fuelling
drogenstorage banks should be taken to confirm that all storage banks have been cle
operly:

aned and

To enable off-line analysis of hydrogen as dispensed from hydrogen fuelling stations, samples of hydrogen
are typically taken from the hydrogen dispenser fuelling nozzle. Figure 1 shows the general concept of
sampling for off-line analysis.

© IS0 2024 - All rights reserved
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Sample collection

Analytical
methods

Dispenser

Sampling Sampling
adapters containers

Figure 1 — Schematic of hydrogen sampling to analytical methods

The annekes to this document describe examples of different methodologies that can be followed in order
to collect|samples from the dispenser nozzle. There are three different methodologies for hydrogen gas
sampling pnd two methods for particulate sample collection described in theSe annexes.

NOTE Samples can be taken for analysis from other points of the station“for hydrogen quality assyrance, see
ISO 19880}8, however the requirements for this are not included in this deCument.

The chardcteristics of the different example methodologies are listed in Table 1.

NOTE Depending upon equipment availability and local regulations, certain methods can be desirable over
others, i.e.[the option of HRS manual dispensing (safety override) and availability of fuel cell electric vehiclgs (FCEVs).

Table 1 — Characteristics of different example sampling strategies

Sample Anjnex con-
HRS . Reference e
Sample . . > . container taiping fur-
Method Sampling time | fueling Sink sample pres- .
Type . volume thdr details
override sure
(example)
Method A Gas ~3 min No? FCEV or test <10 L <16 MPa A
CHSS
Method B Gas <1 minute per Yes Vent system <2L <7 MPa B
cortainer
Method L Gas <20 min Yes Vent system <47 L <12 MPa C
Method D | Particulate <10 min Yes Vent system Not Average pres- D
applicable sure ramp
rate (APRR)
according to
SAE] 2601b
Method E_<4/Particulate ~3 min No2 FCEV or test Not APRR accord- E
CHSS applicable ing to SAE ]
2601b
a  Sampling while fuelling into a CHSS (instead of venting).
b Representative fuel passing the filter should be of a minimum 2,5 kg hydrogen.

[tis important that the sample for gas and particulatesis collected safely and that the sample is representative
of the dispensed hydrogen.

The hydrogen quality sampling apparatus (HQSA) described in this document can be subject to conventional
hydrogen fuelling parameters such as the 87,5 MPa (1,25 x nominal working pressure (NWP)) test pulse for
H70 fuelling when methods not applying HRS fuelling override (e.g. Methods A, E).

© IS0 2024 - All rights reserved
9


https://standardsiso.com/api/?name=b788fcc88995490a00d8f305b4f0aacb

I1SO 19880-9:2024(en)
Station side bank shifting can impact representative sample collection. Sampling strategies presented in the
annexes of this document do not ensure that sample is collected from all banks.

The hydrogen particulate sampling methods described in this document can be used to check the technical
cleanliness (particulates) according to ISO 14687 of the fuel in 70 MPa hydrogen fuelling stations at fuel
delivery flow rates up to 60 grams per second.

HQSA and hydrogen particle sampling apparatus (HPSA) devices may relay IrDA communications (such as
described in SAE J2799).

6 Safety for sampling hydrogen gas at the dispenser nozzle

6.1 General

Gas samplle collection and particulate collection sampling system design, setup, and sampling procedure
should b¢ based on a risk assessment. Collection shall be suitable for hydrogen service as defined in
Clause 7, under the process conditions defined in 7.1.2, unless other safety precautions have bgen taken.
Piping syftems and other equipment comprising the hydrogen sampling apparatysishall comply with the
requirements in 7.2.

Hydroger| sampling at the dispenser requires gas flow, vent or sink. This‘document assumes that one or
more of the following will be available:

a) a dedicated fixed vent port and line at the hydrogen station (this.is preferred) for hydroger venting/
purging during sampling (see 8.4);

b) atemporary ventstacklocated in an area away from adjacent hazards. Ensure adequate separgtion from
ignitipn sources, and people/objects that would be affécted by both unignited and ignited |hydrogen
releages;

¢) avehjcle CHSS: FCEV (see 8.3), hydrogen stationt€st apparatus (HSTA), or test tank system.

The general guidance from this document should-be observed. In addition, specific guidance baged on the
hydrogen|sampling methodology is found in the-annexes to this document.

In order tp conduct gas sampling, the safety’regulations relevant to the dispenser and fuelling statjon where
samplingfis to be conducted should be taken into consideration.

Where sgmpling equipment use§ the dispenser vent line for purging or relief venting, this shall be in
accordange with guidelines given-in Clause 8.

Personal $afety equipment,-¢.g. safety glasses, fire resistant clothing, gloves and hearing protecti¢n, should
be worn gt all times whén)sampling of hydrogen is conducted.

NOTE Further guidance on vent system design can be found in EIGA Doc 211/17 and CGA G-5.5.

6.2 Safptytraining

Safety precautions shoutd be takenm when sampiing Nydrogen gas and particutates at a nyarogen fuelling
station.

Sampling operators shall be trained in the operations of the sampling apparatus and the necessary
procedures at HRS for dispensing the sample gas, including the station emergency response plan. For
sampling of hydrogen, it is important to understand that the hydrogen provided by the station is at a very
high pressure.

© IS0 2024 - All rights reserved
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6.3 Operational safety during sample collection

A safety perimeter should be established preventing public access to the HRS sampling device and the
vent system assembly. The safety perimeter should be established from HRS or sampling apparatus

documentation safety requirements or per risk assessment.

Smoking or use of ignition sources should be prevented within this perimeter.

High-pressure hydrogen releases have the potential to ignite. Discharges can originate from the high velocity

flow over surfaces. Arcing can also originate from mechanical operations, therefore, non-sparking
brass spanners) should be used.

tools (e.g.

All hose assemblies should be attached to a suitable anchor point using an anti-whip during sampling to

prevent the hose from whipping should the connection become uncoupled.
Electricallgrounding of the sampling device to the dispenser’s earth ground should be ensured:

Pressure felease from bleed valves should be performed with caution as fast pressure xrelease can
hydrogen|released.

To countdract the temperature increase by hydrogen fuelling, hydrogen is often/pre-cooled down

ignite the

to -40 °C

in order tp achieve fast fuelling rates. Issues such as “freeze on” of the fuelling nhozzle to the HQSA or HPSA

while sanjpling hydrogen can occur.

Low temperatures can also affect the functionality of connections (quiek connects and nozzle
Appropriate protective gloves should be worn by operators of the sampling instrumentation.

Leak detg¢ction should be performed prior to sampling withya.portable hydrogen detector to
confirmir}g proper connection integrity. Leak detection using Soap bubbles, or any liquid shall not
order to avoid contamination of the sample.

6.4 Safp operation limits

During sample collection the device operator should take care to not allow the sample container

operationfal limits.
a) excedding the maximum fuelling pressure:

Monitor the pressure and the ramp rate of the sample container during sampling. If pressu

rises putside operational limits,then terminate the sampling;
b) excedding the fuelling gas'temperature:

Check the temperature-of the sample container while sampling, and suspend the fuelling imm
it is outside operatienal limits.

6.5 Warningsigns

hdapters).

assist in
be used in

to exceed

e falls or

ediately if

Warning $igns'shall be placed to warn public/people not involved in the sampling about hazards

CIUl U0 v CU O UTTO VWV y JC O dZdl TS,

— flammable, pressurized hydrogen;

— hazardous areas, where flammable, potentially explosive gas atmospheres may be present;
— no smoking, open flames, or other ignition sources;

— authorized access only.

Warning signs should be of sufficient durability to withstand the physical environment involved,
the effects of weather.
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11

dentified,

including


https://standardsiso.com/api/?name=b788fcc88995490a00d8f305b4f0aacb

ISO 19880-9:2024(en)

7 Hydrogen sampling apparatus - hardware

7.1 Sampling apparatus - design requirements

7.1.1 General

The sampling equipment may have different requirements. The sampling system should consider the
requirement for sampling container (flow and pressure requirements), the type of material used, the HRS
requirements (flow, pressure and filling protocol), and the process (pressure pulse, venting).

It is important to differentiate the section, flow, and pressure requirements to ensure the system is safe

and fit for service. There is a section of the sampling system that will be in contact with HRS nozzl

(need to

comply w
flow and

The cycle
maintena

High pres

componeits are designed and verified to meet or exceed the pressure, temperatutre, material com

and servi

High pres
a well-def
stated in

Sampling
incorporg
protectio
allowable

Vent valv
vent line,

In additiop to the pressure rating, the HQSAwr HPSA should meet the following requirements:

— an ar
temp
in the
over-

— mate
— aspe

— comp
flow
areb

ith HRS requirements) and a section of the sampling system that may be in contact wit
bressure (after pressure regulator and pressure relief valve).

hce activities can pre-empt a failure.

sure hydrogen dispensing system components should be marked withthe pressure cl3

ce life requirements.

sure components shall be mounted in strict compliance with the'supplier's instructions,
ined assembly procedure. The sampling system should be _clearly labelled with all infor

systems shall be protected against over pressurization. This may use over pressure j
ted into the dispensing system where appropriate; see 7.1.2, or necessitate further ove
n within the sampling system where components(@re not rated to the dispensing system
working pressure (MAWP), see 7.1.3.

bs and over pressure protection shall be capable of being connected to either the dedic
pr temporary vent stack described in 6:1-

brature limits, for the gas-eontainer. It is important to consider temperature and pressu
definition of the pressutretegulation. This is to ensure that the gas container pressure y
pressurised during transport of the gas container;

ial compatibility;of materials normally in contact with hydrogen;
Cified cycle life-before maintenance or replacement.

onents rated for the maximum hydrogen flow delivered; itis important to ensure that the
fan be,achieved by the components according to the fuelling protocol. If components are
eloiwthe flow ratings of the HRS fuelling protocol, then the maximum flow of the dispensi

h reduced

life for the components of the sampling assembly should be defined and stated ‘so thaft planned

1ss only if
patibility,

following
mation as

rotection
Fpressure
maximum

hted fixed

hbient temperature range of -40 °C to +50 °C, unless local conditions permit or reqyire other

re change
vill not be

maximum
used that
g system

shall

edowered accordingly to the component with the lowest flow rating

The fuelling receptacle shall comply with ISO 17268 and/or SAE J2600. Where included in the sampling
apparatus, the fuelling nozzle shall comply with I[SO 17268 and/or SAE ]2600.

NOTE

protocols,

Fuelling protocols include pauses in the fuelling, which need to be considered in the design/operation of
the sampling apparatus. A pause is typically included at the start of fuelling in order to perform a leak test. In certain

further pauses for leak checks are also defined part way through the fuelling.
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7.1.2 Maximum allowable working pressure for parts of a sampling system directly connected to
the dispenser nozzle

Where no pressure regulation is incorporated into the sampling system, or upstream of any pressure regulation,
all components shall be rated to the maximum allowable working pressure of the dispensing system.

The MAWP of dispensing systems may vary from station to station. For example, a dispensing system
compliant with ISO 19880-1 will be protected against over-pressurization according to the dispensing
system MAWP as defined in Table 2, relative to the dispenser hydrogen service level (HSL), the pressure
class (as defined in ISO 17268). See ISO 19880-1 for explanation of dispensing system pressure levels.

Table 2 — Dispensing system pressure levels and recommended component minimum pressure ratings

. Maximum operating Dispensing system MAWP
Hydrogen service level | Pressure Mini ine f
(HSL) class pressure inimum cor.nponent pressure 1jating for
(MOP) dispensing system compong¢ents
Equal to NWP of vehicle 1,25 x HSL 1,375 ,x HSL
being fuelled Highest pressure during |Highest permissiblesetpoint for diispensing
normal fuelling system pressure protectiqgn
25 MPa H25 31,25 MPa 34,375 MPa
35 MPa H35 43,75 MPa 48,125 MPa
30 MPa H50 62,5 MPa 68,75 MPa
70 MPa H70 87,5 MPa 96,25 MPa
These are tnaximum values of MOP and MAWP, and recommended minimum component pressure ratings based on achieving the
MOP needdd to fuel the CHSS of the hydrogen vehicle over the full range of operating conditions.

In additiop to the pressure rating, the hydrogen sampling apparatus should meet the following requirements:

— an ampbient temperature range of -40 °C to +50 °C,*unless local conditions permit or reqyire other
tempgrature limits.

7.1.3 Maximum allowable working pressuré. for parts of a sampling system downstream of]
pressure|regulation

Gas sampling may require using a sample container or other component that is rated lower| than the
dispensinlg system MAWP. The sampling components rated lower than the MAWP should be positi¢pned after
pressure [regulation and be proteéted by an additional pressure relief device(s) (PRD) set appjopriately
for the MAWP for this part of the.sampling system. Pressure regulating devices should not be sdglf-venting
without cppture to vent.

PRD's shalll be compliantwith ISO 4126-1 or ISO 4126-2 as appropriate.

The presqure relief valve and any other purging system should be compliant in term of pressurg and flow
with the yenting assembly (i.e. flow and pressure specification of the HRS vent if accessible or mpbile vent
stack). Thie sampling assembly should not create over-pressurization to the dispensing system. Any pressure
safety valveAPSV) or venting components should be connected to a safe vent to avoid any dignificant
hydrogen|vented on HRS forecourt.

7.2 Gas sample containers to be used with HQSA

Hydrogen gas sample containers should have the appropriate certification, marking, and suitable packaging
for transportation with hydrogen. The use of the containers should be within the operating temperature
and pressure range given by the manufacturer.

In order to obtain a representative sample, containers with wall treatment, such as passivation, to minimize
adsorption of gas impurities onto container wall should be used.

NOTE Further information to assist in the selection of appropriate containers to be used for specific impurities
can found in Reference [1].
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Stainless steel valves should be used in the sample collection system, avoid brass.

The containers should be cleaned to an appropriate level by purging with high purity hydrogen and/or by

evacuatio

n of their content; typically to 0,000 1 MPa.

The maximum filling pressure and the filling capacity, as appropriate, of the sampling container shall be
indicated on the container following local laws and regulations. The sample container shall be within their
validity period and require periodic testing and inspection as defined in ISO 18119 or otherwise following
local laws and regulations.[2]

In many cases (depending on the method), the sample container pressure rating may be lower than the
dispenser MAWP, and in this case, pressure reduction must be carried out within the sampling system.

A sample
contamin
in ISO 21¢(

7.3 Sar

The infor

document
The techn
a) insta

(e.g. g
b) techn
c) assen
d) comp
e) schen
f) HAZ(
g) testr

h) decla

The infor
maintena

The infor
relevant i
of the equ

7.4 Ma

container suitable for hydrogen fuel sampling should be employed with a specific means f
htion at the time of sampling. Recommendations for preparation of sampling container's
87.

npling apparatus technical documentation

mation provided with the hydrogen sampling equipment shall include a’technical file
ation that shall be made available to the operator.

ical file shall include the following minimum documentation:

lation, operation, and maintenance manual(s), including instfuctions for periodicity of mal
leaning between samples);

ical specifications;

bly and layout drawings;

onent and spare parts lists and certification;Wwhere applicable;

hatics and technical diagrams;

P or underlying risk assessment;

pport or certification;

rations of conformity/manufacturer’s declarations, where applicable.

mation shall be in @h appropriate language(s) for the anticipated installation, operz:
nce personnel.

mation provided may vary with the complexity of the equipment. For very simple equip

ipment and; if applicable, enables the connections to any necessary utilities to be made.

rking of sampling apparatus

o prevent
are given

pf critical

intenance

tion, and

ment, the

nformation.ay be contained in one document, provided that the document shows all the devices

Where applicable, equipment should bear a data plate or combination of adjacent labels located so as to be

easily rea

d when the equipment is in a normally installed position.

The data plate/label(s) should include the following information, as applicable:

a) manufacturer's name, trademark, and location;

b) the model number or type;

¢) serial number;

d) date of construction;
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e) component or assembly process ratings:
1) pressure rating, in MPa;
2) temperature range, in °C.
f) utility connections, where applicable:
1) electrical:
— electrical input range, in volts;

— current rating, in amperes;

-+ frequency in hertz and number of phases;
-+ rated nominal power input (watts or VA).
g) envirpnmental ratings:

1) [P rating;

2) ambient temperature range;

3) ifapplicable, the area classification rating.

8 Hydrogen sampling apparatus -operational requivements

8.1 General

Operatiorjal instructions for the sampling strategies deseribed in this document are detailed in Anl
E. This chapter describes additional requirements for;sampling. Operational safety for sampling i
in Clause

8.2 Inspection and maintenance of the sampling system

The samp|ling system shall have a documented inspection and maintenance program in place.

hexes A to
s covered

The functjonality of the assembled samipling device should be verified before every use of the sampling system.

The maintenance schedule should include safe maintenance intervals based on sampling exper]
inspectioh requirements. In-addition to the maintenance requirements for the individual co
replacement frequencies, such as indicated expiry dates on components like the high-pressure h
be accounted for. Maintenance of each piece of equipment should follow the manufacturer's instru

Repair o1 direct ré€placement of sampling system components should require verification and ¥

ience and
ponents,
ses, shall

ctions.

alidation.

Modificatjons andrepairs should be carried out under appropriate change management and contro

systems.

NOTE See IS0 9001, ISO 14001, OSHAS 18001 and OSHAS 18002 for guidance on management of change systems.

The sampling maintenance record should be available for inspection as necessary.

Components shall be shipped and stored in a manner according to the manufacturer’s instructions prior to

installation. Where applicable, the manufacturer’s shelf-lives shall be adhered to.

8.3 Sampling equipment requiring the use of an FCEV

Sampling with an FCEV can cause damage to the vehicle and shall only be done when the
requirements are met:

following

a) Atastation thatis fully operational and meets the requirements of 19880-8, and 19880-1, including the

fuelling protocol;
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With approval from the vehicle owner; The vehicle owner should confirm the potential risk, impact and
warranty implications on the FCEV with the vehicle manufacturer;

Using Method A or E (or in combination as described in Annex F);

Sampling from a previously contaminated station or a station where there are doubts that the hydrogen
is not meeting the hydrogen quality requirements in ISO 14687 and ISO 19880-8 shall not be performed

with

a FCEV, until compliance with ISO 14687 has been re-established.

8.4 Sampling with venting to atmosphere

Sampling with venting to atmosphere should consider using the HRS vent. When a temporary vent stack

i antaoact bha ot 2
ls used’ t IC VOIIU TIITUOLU UL vVOeIIltLUu dl d odIiIv UloltdIiicve 11'vUI1I1r1 l}\,l OUIITICT, TIAdLZJAdTUUUO IT1IIdillTIdlo dIiiu o

ignition spurces, buildings, and equipment. The vent stack must be constrained to withstand-thr
from relepse and made of appropriate materials. The vent stack outlet should be located atledst

from the

any over}

and local

and samplling location.

8.5 Reporting

The inforjmation necessary for understanding the sampling realised shall be supplied in the ap
forms, for] example, sampling report.

The inforfnation shall be in an appropriate language(s) for the analytical laboratory, final users.

ot o cofn Al o oo papconaal oo d oo oo foriale oo

bampling point and at least 2,5 meters from the ground. The vent stack should not be pla

laws and regulations. It is recommended to set a dispersing vent stack dewnwind of the

pnditions,
st forces
3 meters
red under

ead obstructions or nearby objects that may trap gas, for example, a canopy. Pepending on the
ambient donditions, the venting hydrogen may flow in directions other than directly(ertical to th
Ensure tHat venting is performed in accordance with a risk assessment and appli¢able national

e ground.
regional,
dispenser

propriate

The inforjmation provided may vary with the sampling strategy, complexity of the equipmenf, type of
installati

For sam
shows allfthe information and parameters of the sampling exercise.

The information provided with the hydregen fuelling station sample shall include a sampling r¢
shall be njade available to the end uservand if necessary, to the analytical laboratory.

The samp|ling report shall includethe following minimum documentation:

a)

b)

9
d)

e)
f)
g)

locat
type

the sampling strategy (e.g. method A-E);

the sampling-hardware used (e.g. which system model);

infor

statup ‘efithe HRS during the sampling, any information around the sampling (i.e.: FCEV used

D

<l>n sampled.

ing, the relevant information may be:contained in one document, provided that the

fon of the hydrogen fuelling station(s), date of the sampling and information about the
bf nozzle, status of'the station (normal operation, maintenance));

mation about sampling process including purging or FCEV used and amount of gas san

Hocument

eport that

HRS (i.e.

pled; the

pressure

bank sampled if HRS in manual operation);

gas s

ample container (type, unique identifier, preparation);

sampling operator;

sampling conditions (e.g. pre-cooling temperature, pressure, fuelling protocol where applicable).

An example sampling report is provided in Annex G.
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Annex A
(informative)

Hydrogen gas sampling — Method A

A.1 General

. 1 1 1 s C 1 1c 1 1 1 1 1
Flgure A L SITOWS dII CTAAITIIPIC SUICIIIAUIU TOD 4 TTICLHHOU TOT Ty UT OUgCIT 545 SAlllpPllilyg, WIICTC LT Sdlll

ple can be

taken using a “T fitting” to fuel a CHSS (FCEV or representative hydrogen storage system) whilé|fuelling a

sample vdssel at the same time. The needle valve is used to throttle the sampling as to collectarepr
sample frpm the fuelling process.

A suitablg step-down pressure regulator is used when the sample container has a lowérpressure r

¢sentative

nting than

the MAWP of the dispensing system, with a PSV set at or below the sample vessel/syStem pressurejrating, to
protect tHe vessel/system as appropriate, and the vent from the PSV directed to a'safe location. Thg¢re should

also be a juitable orifice to control the fuelling rate to a safe flow rate.

Tlgokx o

i

receptaclé

pressurereduction valve

10

pressure indicator

purge valve

1

2

3

4  pressure relief valve
5

6 needle valve

7

stop valve
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8  sample container

9  checkvalve

10 nozzle / CHSS connector

Figure A.1 — Example schematic of method for hydrogen gas sampling

A.2 Hydrogen gaseous sampling — Description of commercially available
sampling systems

A21 G

nerar

This sectipn describes commercially available, either currently or in the past, sampling systemsas’a
to illustrgte methodologies used. It is not an endorsement of the systems in question and.it is exp
other sanjpling systems will become available in the future, that would have similar_capabilitie
described below.

A.2.2 HR Qualitizer™

The H2 Q

halitizer™D sampling system is a sampling method which uses a spétial receptacle/nozz

(Figure A.2) with a pressure reduction valve (Figure A.3). The sampling apparatus functions
inserted hetween the HRS nozzle and the FCEV. The receptacle — nozzle - T device can be seen in H

Key
1 recep
2  samp

faele

n example
bcted that
5 to those

e adapter
aS a MT"

igure A.2.

1
CSUCAdlIl COUPIIITE

Figure A.2 — Sampling T-device

Both parts are rated for 103,4 MPa and a maximum operating pressure of 87,5 MPa and a temperature range
of -40 °C to 85 °C. A sealed safety valve is installed, to prevent exposure of the sample container to higher
pressures. The maximum outlet pressure of this sampling system is 16,0 MPa.

1) H2 Qualitizer™ is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.
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The reduction valve is connected to a sample container, typically a 10 L aluminium canister with a DIN
477- No. 1 fitting. The apparatus is connected to the reduction valve through a high-pressure hose with
quick connectors. Electrical grounding is provided for both quick connectors. The apparatus is typically not
equipped with IR communication interface (such as SAE J2799). This implies that fuelling will be in some
cases limited to 60 MPa due to safety reasons due to no temperature and pressure feedback from the vehicle
compressed hydrogen storage system.

Without IR communications the vehicle will not be able to abort the fuelling process if the vehicle CHSS
is exceeding 85 °C. Care should be taken when using this device in hot weather to make certain that the
CHSS is not overheated during the sample collection process. Fuelling of the sample container is limited by
a throttle valve in order to avoid overly fast fuelling of the container. The throttle valve is set to fuel a 10 L
container in approximately 3 min. As the reduction valve low-pressure gauge is upstream of the throttle,
the dynapt ts—d i i i al sample

container pressure. . b‘
| Qv

Key

1  pressyire valve

2 pressl: /%ief valve

3 inlet pressure gauge

4 reserve connections

5  outlet pressure gauge

6  inlet coupling with check valve
7  bottle hand connection

Figure A.3 — Example of a “qualitizer system” with a pressure reduction valve, with quick connect
and safety relief valve
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A.2.3 Hy-SaM?

The system is divided into three modules. Module 1 contains all parts for simultaneously sampling up to
three containers (2,25 or 10 L) parallel to fuelling a CHSS, see Figure A.4.

pressyire regulator $

microjmetre valve (flow adjustment) *\Q)

valveq (flushing, depressurization and connection@ sample containers
HRS cpnnection interfaces (sampling inlet, s’amp,le containers, vent line)

Ul s W N

. O
sample containers C)\\
(s@lire A.4 — Hy-SaM module 1

The com(lllete sampling line @nodule 1 including quick connectors for the cylinders is coatgd against

adsorption of trace impuri % The sampling system is designed to accommodate 10 L containers with DIN
477 N.1 valve outlet or | double-ended stainless-steel containers with internal coating. For cpnnection
to the sampling devi th container types have quick connectors. All valves and connectors gqre coated

with Silcqnert® 2 . The containers are usually filled to a sample pressure about 9 MPa. The device is
designed fo sam to containers prefilled with UHP hydrogen. Using evacuated containers is als¢ possible.

Module 2 iséﬁgwﬁobile vent, see Figure A.5.

2) Hy-SaM is an example of a suitable product available commercially. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of this product.

3) Silconert® 2000 is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.
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Figure A.5 — Hy-SaM module 2 (mobile vent)

Module 3|contains a buffer tank including the necessary safety components, see Figure A.6.

Figure A.6 — Hy-SaM module 3 - simulated tank

By using module 3, sampling-can be performed without fuelling a FCEV. Optionally, the vent lines {including
safety reljef valves) from-imiodules 1 and 3 can be connected to module 2 or the HRS vent line. Alsp optional
is the simpltaneous sampling for particles.

erational hydrogen gas sampling procedure - method A

ing procedure describes the common approach of thls samphng methodology Prior to ¢xecution,
the samplinga z 4 ) y employs
a sample stream in parallel to a non-comm fuellmg Dependmg on the device, more than one contalner may
be filled at the same time.

a) Installation of HQSA

The sampling containers should be securely fastened. The sampling device should be set up according to the
manufacturer’s manual. In all cases, this involves electrical grounding, secure connection of the apparatus
to the container(s), followed by connection of vent lines to a mobile or HRS vent stack.

b) Connection of sampling apparatus to receptacle (either FCEV or HSTA) and HRS nozzle

© IS0 2024 - All rights reserved
21


https://standardsiso.com/api/?name=b788fcc88995490a00d8f305b4f0aacb

ISO 19880-9:2024(en)

The sampling apparatus is then connected to the receptacle of the CHSS. The HRS nozzle is then connected
to the sampling apparatus receptacle.

c) Purging of setup

After visual inspection of the assembled setup, a fuelling is initiated. After initial pressure is built up the
sequence is aborted on the HRS side. The hydrogen located within the high-pressure side of the setup is
used for leak detection and purge procedures according to the operation manual or checklist. Purging may
contain backflushing via UHP hydrogen from the sampling vessels if supported.

d) Sampling

The sampling containers should be prepared for sampling. If prefilled with UHP hydrogen, the stop valves of

the conta
of the sys
segment
container]
gas from

e) End of

When fue)
opening t

f) Sampl

The samg
vented vi
performe

ner(s) can be opened at this stage. A second fuelling 1s initiated after leak detection an|
tem. Once the HRS initiates dispensing, the bleeding or pressure reduction valve tothe
s opened slowly, in order to prevent triggering the HRS safety protocols. In case’of ¢
(s), the stop valves are opened slowly after the low-pressure segment is pressurized wi
he HRS.

sampling

[ling is completed, the sample container stop valve is closed. The setup is depressurized
he purge valve.

ng setup disconnect and disassembly

ling apparatus is disconnected from the HRS. In case‘f 4 simulated FCEV’s CHSS, hy
h a connected vent stack and according to manufacturer’s manual. Disassembly of the ap
H in reverse of assembly. The sample containers are then secured and stored for transpoi

d purging
sampling
pvacuated
th sample

by slowly

drogen is
paratus is
t.
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Annex B
(informative)

Hydrogen gas sampling — Method B

B.1 General

The sampgite

re is no dedicated vent connection at the HRS, an example of a vent system assembly c
ess-steel braided hose assembly connected to two 12 mm tubes, or one d8“mm tube

check valye set to 0,05 MPa should be attached to the end of the vent hose when connected to the HR

Figure B.l shows an example schematic. A suitable step-down pressure regulator should be c
where saiple vessel has a lower pressure rating than-the MAWP of the dispensing system, with
at or belopv the sample vessel/system pressure rating; to protect the vessel/system as appropriate

from the PSV should be directed to a safe location.

atmosphere
vice with

n consist
arranged

268:2020
ve with a

ssures. A

bnt line. A
vent line.

bnsidered
a PSV set
The vent

5 DA
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stop vialve
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pressEre reduction valve

pressyrerelief valve

purge valve
stop valve
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[}
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Figure B.1 — Example sampling device schematic.
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B.2 Health and safety considerations

General and operational safety considerations are given in 6.1 through 6.3.

B.3 Operational hydrogen gas sampling procedure

The following list describes the operation procedure for conducting sampling of gas using a serial HQSA.

Prior to execution, the sampling apparatus operating manual should be carefully read.

a) Installation of HQSA

The sam

Sample ¢
then be e

b) Conng

After pre
3,5 MPa.

The redug
Leak test
c) Purgir
The HQSA

At the sta
valve is
Typically,

d) Endo

When fugd
fuelling s¢

The HQSA

nozzle is dlisconnected from the HSQA receptacle.

ntainer and vent system assembly should be connected to the sampling device. The'dév
ctrically grounded.

ction of hydrogen fuelling station nozzle to the sampling apparatus H70 recepfacle

bsurization, leak testing is conducted. The stop valve is opened, and thelpressure is reg
Leak tests, now including the downstream assembly, are repeated.

tion valve is opened and regulated to the sampling pressure 7 MPa:

5, now including the downstream assembly, are repeated.

1g and sampling

is purged up to the sample container inlet hose through the vent system assembly.

rt of sampling, the sample container outlet valve'is closed to leak check the container.
hen opened, and hydrogen fuel is purged through the sample container to the vent
1 kg hydrogen is purged.

[ sampling

lling is completed, the sample €ontainer outlet valve is closed followed by the inlet ¥
pquence is stopped.

is then depressurized by closing the stop valve and slowly opening the vent valve befor

ce should

rulated to

[he outlet
assembly.

alve. The

e the HRS
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Annex C
(informative)

Hydrogen gas sampling - Method C

C.1 General

The geney ;
measurey (e.g. pressure regulator), safety measures (e.g. safety valve) and a sampling cont
(See Figures C.1 and C.2).

A pressute sensor should be positioned and operating in close proximity to the gas.container
reasons.

recep

facle

pressyire regulator

purge]

valve.
alve

stop v

BT

pression
hiner etc.

for safety

pressure relief valve

1
2
3
4  stopV
5
6
7

sampling container with stop valve

Figure C.1 — Sampling system for hydrogen quality

A suitable step-down pressure regulator should be considered when sample containers have a lower
pressure rating than the MAWP of the dispensing system. This should have a PSV set at or below the sample
vessel/system pressure rating, to protect the vessel/system as appropriate, and the vent from the PSV
directed to a safe location.
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O

Key <<
1  hydrogen sampling equipment QQ

N\
Figure|C.2 — Sampling of hydrogen fuel from a fuellingsg&tion in Japan with hydrogen sampling

equipmentg,
$\

R
C.2 Operational hydrogen gas samplingﬁ}ocedure

Sampling[is not a part of normal operation fo&;{station operators and therefore needs to be perforjmed with

full attention to safety. C)\\
a) Checkjng the procedure T

The samgling manual should be@ewed in advance. It is especially important to prevent any

pressure fises, and temperatu@ creases at the time of sampling.

abnormal

In additidn to checking t \@t value of hydrogen flow rate and the suspension of pre-cooling, emergency

procedurgs should be r ed in advance.

b) Conngctingas container system

Sampling

s connect a sample container to the sample container system, and then connect the

oper,
release lipe of\t e station to the sample container system. Station operators connect the dispensei nozzle to

the sample tontainer system.

c) Leak check of the sample container system

Use a hand-held hydrogen leak detector to check the sample container system for leakage.
d) Purge of the sample container

Purge the sample container with the hydrogen to be sampled.

e) Fuelling the sample container

Close the valve to a certain degree before starting sampling in order to limit the flow rate into the container.

Start sampling slowly while monitoring the pressure.
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Ensure that there are no leaks by using a hand-held hydrogen leak detector or foamy solution and that the
temperature is within a range by monitoring the container temperature.

End sampling as soon as the pressure reaches the level that indicates there is enough sample hydrogen in the
container.
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Annex D
(informative)

Hydrogen particulate sampling - Method D

D.1 General

Figures Dt

A back p
hydrogen
mass of h

Fessure is introduced to avoid unobstructed venting of hydrogen to atmosphere[ih
dispensed should be displayed by the dispenser. A flow meter may be introducedto 1
ydrogen passed over the filter.

~
)
<

recep
stop v
filter

stop

@)
AT @ 7 L L
2 3 4 5 6 7. 8 9 1

facle
alve
ixture

alve

press
press
flow 1
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contr
10 checK]
11 vent

Figure

re reducing valve

pressEre relief valve

re indicator
heter

1 valve
valve

The sam

ling strategy makes it possible to take samples at representative hydrogen flow

osphere.
b mass of
ecord the

D 11

D.1 — Schematic-of method for hydrogen particulate sampling with venting to atm¢sphere

Fates and

pressureq. It hasibeen documented that flow rate has an impact on the particle size and cong

collected pnthe particulate filter. The test report should also include the peak sampling flow rate
conditionf {CHSS size, APRR).

entration

Tr fuelling

D.2 Particulate sampling instrumentation description

The sampling instrument is designed to collect particulate matter larger than 0,2 pm from the hydrogen
flow out of the nozzle of a fuelling station.

The apparatus design consists of the following features:

a) Receptacle for connection to dispenser nozzle;

b) Filter, filter element support and filter fixture;
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ure relief valve to protect against over-pressurization;

d) Downstream purge or bleed valve;

e) Press

ure indicator to monitor pressure of the instrument;

f) Checkvalve;

g) Connection to vent.

Since direct venting of high, e.g. 70 MPa pressure to atmosphere is not viable, an applied back pressure, e.g.
20 MPa, is applied during sampling. The mass of hydrogen passed over the filter may be monitored with an
integral flow meter. This methodology requires the fuelling station to be used manually overridden when

operated
To allow f

The filter
two halvd
on a filter
fuelling p

Flow and
trap part
contamin
upright p
D.3 Pai

Refer to (
samples.

Personal
when sani

Electrical
To countéd

Leak dete

D.4 Pai

Particle s
with full 4

a) Checl

el 1 1 - 1 L. | £l Fallh | 1
ILIT 4 DACK PIESSUrc 11 ordct to proviuac a COIstait r1ow Ol ' Ty drogcell.

br safe venting of hydrogen, vent and pressure relief valves should be connected to the HRS's

s assembled gas-tight by means of two or several O-rings. The filter elementishould be

Fotocol.

pressure regulation upstream of the filter fixture should be avoided as this can p
jculates. The inlet and outlets of the filter fixture should be €apped when not in usgq
htion during transport and storage. After sampling, care should be taken to keep the f
psition.

rticulate sampling health and safety considerations

lause 6 for general safety considerations when*connecting to the HRS dispenser nozzle

pling hydrogen.
grounding of the HPSA to the dispenser's earth ground should be ensured.
ract low temperature of hydftiegen fuel, gloves should be worn by operators of the HPSA.

ction should be perforniedprior to sampling with a portable hydrogen detector.

rticulate sampling — Operational procedure

hmpling is nét'a part of normal operation for station operators and therefore needs to be
ittentiontosafety.

king the'procedure

hfety vent.

fixture should be designed for the H70 MAWP of 87,5 MPa. The fixture is normally comprised of

installed

support in order to avoid filter rupture from the 87,5 MPa pressure pulse’at the beginning the

otentially
to avoid
Iter in an

to collect

brotective equipment, i.e. safety glasses,gloves and hearing protection, should be worn af all times

erformed

The samp

ling manual should be reviewed in advance.

b) Connecting the HPSA to the hydrogen fuelling station

Sampling operators remove the apparatus at the HRS from a suitable clean device (e.g. anti-static bag) and
install the HPSA in accordance with manufacturer's instructions. After all accessories and safety devices are

installed,

the sampling operator will connect the HPSA to the fuelling station.

Anti-whip should be used to secure any hoses and ensure they don’t become a whip during sampling. The
apparatus should be grounded to the dispenser's earth ground.

c¢) Leaktest/ purge of the particulate sampling apparatus
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d-held hydrogen leak detector to check all connections for leakage.

sampling procedure

The current procedure requires the HRS to be operated in a manual override mode:

1) Dispenser startup and fuelling protocol should include all pulsations such as connection pulse and
leak checks;

2) Activate the dispenser;

3) Adjust the gas flow to ensure that the pressure after the filter is 20 MPa throughout the dispensing;

4 S
5) R

D.5 Pa

The asser
in order t
the fixtun

Before ed
equipmen

For quali
operation

Service a
the manu

Cleaning

onfuellinawhen atleact 2 S kaagfcamnlochacheoaon caolloctad:
P OIS YV ITOIT e TOOU T O Ix 5 O T DSt P T oo T r Tety

ecord the mass of hydrogen dispensed from the HRS dispenser or from flow meter if pre

rticle sampling apparatus assembly and maintenance

hbly of the particulate sampling apparatus should preferably be conducted in a clean eny
b avoid contamination of the filter element. A weighed filter is installed on the screen su
es assembled in accordance with the manufacturer's instructions.

ch sample is taken, it should be ensured that all the necessary preparations of the
t are carried out by appropriately qualified personnel.

y assurance and safety, it is important to follow specific assembly sequences accord
manual.

hd maintenance intervals of the device and auxiliary equipment should be observed acg
facturer instructions for use.

bf the HPSA should be performed in accordance with manufacturer's instruction.

sent.

ironment

pport and

sampling

ng to the

ording to
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Annex E
(informative)

Hydrogen particulate sampling - Method E

E.1 General

Figure E [ bllUWb d bLiltﬂllldLiL lrUl Lhtf H7G hyL‘ll OUgCIl Pdl LiLuldLU bdlllplillg ubiug d lllCLilUd WllCltﬂ d
container]{ or CHSS is used as sink. The mass of hydrogen dispensed can be calculated frompreé
temperatyire monitoring of the container and should match the amount displayed by the ‘dispg
container|allows for the slow release of hydrogen through the vent after sampling is complete.

<

Key

O© 0 N O U1 o W N -

Y
w N RO

Figure¢ E.1 — Schematic of method for hydrogen particulate sampling using a container a

Figure E.2 shows a schematic for the H70 hydrogen particulate sampling method using a FCEV as s

1 2
receptacle
stop vialve
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