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Overview

= Different gas sampling strategies
Parallel
Serial
Direct

= Particulate sampling

= Sample cylinders
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Hydrogen Sampling timeline

2-Feb-04 6/6/2011
First Particle Sample System CE& -G-5.3
BOC & MRC 6" Edition
Vancouover, BC Hydrogen, Commodity 9-Sep-18
Spedfication Plan to
5-May-00 HYSE;:‘CE;EJ;'EE:E 21-0ct-12 Develop sampling
First G i , SAE 12718 Standard for Chi
e A 10-Nov-05 18-Apr-08 Developed by Daimler 3 girion naardtor thins
Sampling system SAE J-2719 SAE }-2719 and Wenger Eng To d 3
CaFCP & 1* Edition 2™ Edition y
Smart Chemistry |

1/1/2000

ASTM test method development validation and round robin testing {USA)

12/30/2018

Testing USA stations: PG&E, CaFCP, Smart Chemistry I

Testing EU stations: CEP, Sintef

I Testing USA stations: DOE/NREL, CaFCP, Smart Chemistry

Particle Testing: ldentification Particles (SEM), gquantify particle Load (mg/kg)

test method validation and round robin
testing (EU, USA)
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Sampling strategies

ISO 19880-1 Annex K: Sampling procedures and hardware for
hydrogen fuel quality analysis

Method Sampling time HRS fueling Sink Sample Reference
override Cylinder Sample
volume pressure
[example)
Gas ~ 3 min No* FCEV or =10L <16
Parallel test CHSS MPa Sample Collection
Gas Serial <1 min / Yes Vent =2L =7 Sampling | | Sampling :
cylinder system MPa s S ::1;::::! [ ﬁ
Gas Direct <10 min Yes Vent 47 L =12 SRR Clsonas
system MPa
Particulate ~ 3 min Yes Vent not APRR
Direct system applicable according
to SAE |
2601**
Particulate ~ 3 min No* FCEV or No APRR
series test CHSS applicable according
to SAE |
2601**
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Gas parallel sampling

* Linde Qualitizer 70 MPa adapter

= FCEV used as sink

No IrDA

Normal HRS operation while sampling
= Bleed valve depressurization




Gas parallel sampling




Gas parallel sampling
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Purging

= No procedure from Linde on manual purging

Possible to abort refuelling within 15 seconds and then purge through bleed
valve

Optionally initiate sequence without connecting to FCHEV (not tested)

= Small internal volume, check and quick connect valves retain hydrogen in
system.

= SINTEF first time use:
Pressurized to 6 MPa manually
= Subsequent use without purging

METROLOGY @ -
HYDROGEN VEHICLES (E)




Gas sampling direct method

= Japanese approach

= Large volume, low pressure cylinder
(FeMn)

= P, T monitoring B 5
i

= Purging on-site | ossue
= HRS override

Prassure

elief valve

. requlator

sampling bottle




Gas serial sampling

ASTM D7606-17

Sample cylinder purge-through
= Sample collected at ca. 7 Mpa
= Venting of large volume of H,

= HRS override s N )

. Sample e B




Gas serial sampling
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,' 17. Ventilation |

o Anl:rnb]y Im Jon-l
poes 'S5 braided tbing to!

= AST™M Dr606-2/7/  ___ lvawloem | (17.1) dual 24 |

e T |

frescsaasn \ “‘I“““‘: "\ Elnu::ul.i?:mﬂDSSi
= Sample cylinder purge-througl e | AR T 15.13:3:; \ .. --n P
R o 100MPa B 14MPa :
= Sample collected at ca. 7 Mpa  [Slabadi= =8 - — s..-"/l\
Sampling . :'.;W Support o o R'i::’:’l o

= Venting of large volume of H,  |[Sesass '

Ball Valve

1 b . . -
N HRS Overrlde 100 MPa 15 PRV
1.Metal Support Rl lal (11MPs
I .’ Continer

Regulator
Plate
1. Inlet : !
11. Outlet Quick
Quick 10. Sample 8. Samplc Container § Connection
Cannection Container Dutlet Ialet Valve
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New gas sampling methods

= Air Liguide "serial" sampling

= HYySAM L[
To be tested in 2nd half of HYDRAITE — 1] ( - ol

= HyStEP
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Particulate sampling

T (@- Protective cap

(1)- Receptacle

@- Rotary valve
___— (3- Housing screws 8x

= HYDAC PSA-70 .
= 70 Mpa sampling RO
* No IrDA T
= \/ent valve - ®- Hydrogen high-pressure hose
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Sample cylinders

o

10 L aluminum 0.5-2L steel
Spectra-seal Double ended Maganese steel m m N
SS valve Sulfinert passivation No passivation

Passivated valves




ltems not standardized

= Cylinder selection

= Cylinder preparation

= Sampling adapter purging

= Sample cylinder transference
= Sample stability

= Sample cylinder service life
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