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Fuel Quality ve Collaboration
WG 27 CEN/CENELEC
ISO 14687 Rev TC 268/WG5, TC 6

Breakaway Vehicle fueling ecept acle

and statlon

Compressed Hydrogen
Thermally activated pressure relief device (TPRD) Storage System (CHSS)
Cooling block * CHSS Temp and P

Vehicle Components

Fueling Connectors WG 5
ISO 17268 Rev

On-board Storage WG 18
ISO 19881

TPRD WG 18 ISO 19882

Storage Technologies Electrolysers
GH, G d St WG WG 26
15 |zs o, 0ra9® TE 1150 22734 Rev

™ _-4 Compressors

Fueling Family ISO 19880

-1: HFS Gen’l Req’ts WG 24
-2: Dispensers WG 19
-3: Valves WG 20




DIS Ballot successful (13 Approve, 0 Disapprove, 7 Abstain)

Comments to be addressed at next WG 5 meeting (Nov. 17,
2017 — Torrance, CA)

New technical content over previous (second) edition:

» Testing of communication hardware
« Evaluation of nozzle freeze-lock

- Evaluation of user abuse effects ke

...
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DIS Ballot successful (10 Approve, 3 Disapprove, 7 Abstain)

Comments to be addressed at next WG 18 meeting

Technical content:
« Category A — Containers for LD and HD applications
« Category B — Type 4 containers for LD applications per UN GTR 13
» Category C — Containers for industrial trucks, forklifts

ISO 19882 Thermally activated PRDs

DIS Ballot successful (12 Approve, 0 Disapprove, 8 Abstain)

Commen

 to be addressed at nex -G



Characteristics Type |, Type ll

(assay) Grade D

Hydrogen fuel index (minimum mole fraction)2 99,97 %
Total non-hydrogen gases 300 pmol/mol

Constituents Typel, Type Il

(assay) Grade D

Hydrogen fuel index (minimum mole fraction)?® 99,97 %
Total non-hydrogen gases 300 pmol/mol

Maximum concen

tration of individual contaminants

Maximum concentration of individual contaminants

Water (H20)

ol

Water (H20)

5 umol/mol

Total hydrocarbons?
(Methane basis)

( 2 pmol/mol )

Total hydrocarbons except methane
(C1 equivalent)

2 pmol/mol

Oxygen (O2)

5 pmol Tmol

Methane (CH4) \ 100 umol/moll
Oxygen (02) W
Helium (He) 300 pmol/mol

Nitrogen (Nz)

300 pmol/mol

Helium (He) 300 pmol/mol

Total Nitrogen (N2) and Argon (Ar) ® 100 pmol/mol
Carbon dioxide (CO2) 2 pmol/mol

Carbon monoxide (CO) 0,2 ymol/mol

Argon (Ar)

300 pmol/mol

Total sulfur compounds®

0,004 pmol/mol

Carbon dioxide (COz)

2 pmol/mol

Carbon monoxide (CO) ¢

0,2 umol/mol

Total sulfur compounds 4

(S1 equivalent)

0,004 gmol‘mol

Formaldehyde (HCHO) ¢

\ 0,2 umol/mol )

Formic acid (HCOOH) ©

0, ol

Ammonia (NH3)

0,1 pumol/mol

(H2S basis) /7 SN\
Formaldehyde (HCHO) ( 0,01 pmol/mol )
Formic acid (HCOOH) B ol

Ammonia (NHa3) 0,1 pmol/mol
Total halogenated compounds® 0,05 pmol/mol
(Halogenate ion basis)
Maximum particulates concentration 1 mg/kg

Halogenated compounds ¢

(Halogen ion equivalent)

0,05 pmol/mol

A.1 For the constituents that are additive, such as total hydrocarbons and total
sulfur compounds, the sum of the constituents shall be less than or equal to the
acceptable limit. The tolerances in the applicable gas testing method shall be the
tolerance of the acceptable limit.

Maximum particulate concentration &

1 mg/kg

For the constituents that are additive, such as total hydrocarbons and total sulfur compounds, the sum of the constituents|
shall be less than or equal to the acceptable limit.

A.1.12 The hydrogen fuel index shall be determined by subtracting the "total non-hydrogen gases" in this
Table, expressed in mole percent, from 100 mole percent.

A1.2P Total hydrocarbons include oxygenated organic species. Total hydrocarbons shall be measured on a
carbon basis (umolC/mol). Total hydrocarbons may exceed 2 pmol/mol due only to the presence of methane,
in which case the summation of methane, nitrogen and argon shall not exceed 100 pmol/mol.

A.1.3€¢ As a minimum, total sulphur compounds shall include H2S, COS, CS2 and mercaptans, which are
typically found in natural gas.

A.1.44 Total halogenated compounds include, for example, hydrogen bromide (HBr), hydrogen chloride
(HCI), chlorine (Cl2), and organic halides (R-X).

2 The hydrogen fuel index is determined by subtracting the "total non-hydrogen gases" in this table, expressed in mole|

percent, from 100 mole percent.

b Total hydsassss genated orgaA ﬂ‘tt .fh bel

peflured ona Cl equlvalent [umolC/mol) lgre‘eme WI

€ Sum of CO, HCHO, HCOOH shall not exceed 0.2 pmol/mol. El ﬁ
iR total sulfur compounds includeJie® , CS2 an

€ Halogenated compounds include, for example hvdroo ide

compounds,sh gSUTEd onh a halogen ion equivalent (pmol/mol).

Ach are typically found in natural gas.
1

and organic halides (R-X). Halogenated|

Particulate includes solid and liquid particulates. Large particulates can cause issues with vehicle components and
hould be limited by using filter as speclfled in 1S019880-1 and 1IS019880-8, -

& Particulate incruUess Meaisible ail shall be found in fuel atano




o€

S

J

19

020

O

O

Table 4—Impact of impurities on fuel cell powertrain

Impurity

Severity Class
for 0 ppm
< Concentration
< IS0 Value

1SO 14687-2
Threshold
Value? [ppm]

Severity Class for
ISO Value
< Concentration
< Level 1 Value

Level 1 Value
[ppm]

Severity Class for
Level 1 Value
< Concentration
< 100%

SEVERITY

Total halogenated
compounds

Already SC4 if ISO|
Spec exceeded

Total non-H, gases 0 300 1 300 4 FCEV Performance impact or damage
Total Nitrogen and N,, Ar 0 100 13 3003 4 CLASS
Argon
Oxygen 02 0| 5 No testdata] No testdata) Without test data for

available available| proposed level 1 value|

validation already SC4| 0 * No impact
if ISO Spec exceeded * Minor impact
Carbon dioxide co, 0 2 il 3 4 4 * Temporary loss of power
* No impact on hardware
Carbon monoxide co 0-2 0,2 2-3% 1 4 * Vehicle still operates
Methane CH, 0 100 il 300 4 * Reversible damage
Water H,0 0 5 4 NA Already SC4 ifISO) o " Beduliesepecigprecedune light
Spec exceeded malfltenar'lce.
Total sulfur H,S 0-4 0.004 4 NA|  Already SC4ifISO *Yehlcesloperates,
compounds basis Spec exceeded * Reversible damage
Ammonia NH, 0 0.1 4 NA|  Already SC4ifISO) * Requires specific procedure and
Spec exceeded 3 immediate maintenance.
.
Total CH, 0-4 2 1-4* NA| Already SC4 if ISO| S;fndpta:j,g;)sz:;;?:tsythat floSsHpe
hydrocarbons basis Spec exceeded
Formaldehyde CH,0 0 0.01 2.34 1 4 * Power loss or Vehicle Stop that
compromises safety

EonnlcAGH CH,0, 0-2 0.2 2.3 1 4 ¢ Irreversible damage

Requires major repair (e.g. stack

Helium

4

Maximum
particulates
concentration

(liquid and solid)

Already SC4 if 1SO| |

Spec exceeded

change)
- »F s g
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TECHNICAL ISO/TS
SPECIFICATION 19880-1

First edition
2016-07-01

Gaseous hydrogen — Fuelling
stations —

Part 1:
General requirements

Carburant d'hydrogéne gazeux — Stations-service —
Partie 1: Exigences générales

- Used ANSI/CSA HGV4.1 and

,,19880-2 Dispenser

Vehicle fueling receptacle

Nozzle + Communication

Thermally activated pressure relief device (TPRD)
* CHSS Temperature and Pressure Sensors

4.4 as seed documents

- SAE J2601 is a normative

reference

- DIS passed in Sept 2017 with

4 negative votes

- DeC|S|on to postpone the
il n o vi

Compressed Hydrogen
Storage System (CHSS)




Compressed Hydrogen
Thermally activated pressure relief device (TPRD) Storage System (CHSS)
+ CHSS Temperature and Pressure Sensors

12.5 Fueling safety and performance functional testing

Testing shall verify that the hydrogen fueling station meets the manufacturer’s specification, the
requirements in Chapter 8, and the requirements of the fuelling protocol using an approved protocol
validation standard such as CSA HGV 4.3, or using the guidance in Annex B to develop an approval process.

Annex B
(informative)

Hydrogen Fueling Verification of the SAE J2601 Fueling Protocol and SAE
J2799 Communications

tablishes the proto




ANSI/ICS '\ rJ \/".3 Station _)JIJr)-JrJSSf Valiaation
£ Hydrogen Dlspens r
o- "ane AN Performance, Accuracy

HYDROGEN/'. 4 & and Fuel Quallty
i\

A ZERO EMISSION FUEL

© Dispenser Performance and Accuracy

# Performance validation to SAE J2601
and SAE J2799
« 25kg onboard hydrogen
storage at 70MPa NWP

Accuracy validation per Weights and
Measures

Fuel Quality validation per SAE
J2719 /1SO 14687-2 (coming soon)




Summary and Recommendation

external enviror ment of a multlfuel station

(JdWhen FCEV is connected to a dispenser, its CHSS
becomes part of a single system with the station

(I THUS FCEV safety and performance are dependent upon:
v’ Fuel quality and quality control
v’ Fueling protocol / dispenser performance validation

(JRecommendation: GTR2 needs to reference relevant
ISO/T 197 standards for statlon dispe '
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