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L-H, Vessel and Company Introduction
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First phase:Workshop 44,000m2, office building,7,200m2;
Second phase:Workshop 15,000m2;
Third phase:Workshop & office building:100,000m2;
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Jiangsu GUOFU Hydrogen Energy Equipment Co., Ltd. was established in 2016, specializes in the
design, manufacture and technical service of electrolyzer,liquid hydrogen vessels, HRS and on board hy
drogen supply system . We also undertake the design and manufacture of hydrogen liquefaction plants
and other projects. Based on advanced technology and professional experience, GUOFUHEE is
becoming the leading equipment supplier in China for the integrated hydrogen solution.

More than 400 patents have been applied for and 166 patents have been authorized, including 20
invention patents. Participated in the compilation of 6 national standards and 8 group standards, and
obtained 14 software copyrights; The company has undertaken 5 national key R & D projects and more
than 10 provincial major scientific research projects.
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Main products

Liquid hydrogen products

Large-scale hydrogen liquefaction equipment
Liquid hydrogen storage tanks, Containers

HRS Products

High-pressure Hydrogen Refueling Stations
Liquid Hydrogen Refueling Stations
Compressor skid, Dispenser

Compressed Hydrogen Storage System

High-pressure Hydrogen Cylinder, Type 111
& Type IV

Onboard hydrogen supply system, Storage
tube bundle
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ASME Certification for Class 1/2/3 transport tanks and pressure vessels

CERTIFICATE OF
AUTHORIZATION
T

The named company is authorized by The American Society of Mechanical Engineers
(ASME) for the scope of activity shown below in accordance with the applicable rules of
the ASME Boiler and Pressure Vessel Code. The use of the ASME Single Certification
Mark and the authority granted by this Certificate of Authorization are subject to the
provisions of the agreement set forth in the application. Any censtruction stamped with

the ASME Single Certification Mark shall have been built strictly in accordance with the
provisions of the ASME Boiler and Pressure Vessel Code.

COMPANY:
Jiangsu Guofu Hydregen Energy Equipment Co., Ltd.
No.236, Guotai North Road,
Yangshe Town,
Zhangjiagang, Jiangsu 215600
People's Republic of China
SCOPE:

Manufacture of Class 1, 2 & 3 transport tanks at the above location only

AUTHORIZED: August 13, 2021
EXPIRES: August 13, 2024
CERTIFICATE NUMBER: 59586

AN i

Board Chair, Conformity Assessment

The American Society of Mechanical Engineers

% Managing Director, Conformity Assessment

CERTIFICATE OF
AUTHORIZATION
u

The named company is authorized by The American Society of Mechanical Engineers
(ASME) for the scope of activity shown below in accordance with the applicable rules of
the ASME Boiler and Pressure Vessel Code. The use of the ASME Single Certification
Mark and the autherity granted by this Certificate of Authorization are subject to the
provisions of the agreement set forth in the application. Any construction stamped with
the ASME Single Certification Mark shall have been built strictly in accordance with the
provisions of the ASME Boiler and Pressure Vessel Code.

COMPANY:

Jiangsu Guofu Hydrogen Energy Equipment Co., Ltd.
No.236, Guotai North Road,
Yangshe Town,
Zhangjiagang, Jiangsu 215600
People's Republic of China

SCOPE:

Manufacture of pressure vessels at the above location enly
AUTHORIZED: August 13, 2021
EXPIRES: August 13, 2024

CERTIFICATE NUMBER: 53587
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Board Chair, Conformity Assessment

The American Society of Mechanical Engineers

Hl Managing Director, Conformity Assessment

Certification: “T”

Products Scope: Manufacture of Class 1,
2 & 3 transport tanks at the above location
only

Certification: “U”

Products Scope: Manufacture of pressure
vessels

Cert. Organization: The American Society

of Mechanical Engineers



Certificate

Certificate-No..
Applicant:
Manufacturer:
Applicable provisions
and standards:

Description of
the type:

Drawing No.:

Report-No.:
Validity:

D-54295 Trier, 2019-09-30

TOV Rheintand Indusirie Service GmbH
Am Graven Stein, D-51105 Kéin
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type approval
for lzlanufactudng of‘

table p!

01202 642/B-190023-T

Zhangjiagang Furui Hydrogen Power Equipment
Co., Ltd.

No. 919 Guotaibei Road, Yangshe Town,
Zhangjiagang Suzhou City, Jiangsu Province, China

See Applicant

Dir. 2010/35/EU, in compliance with ADR/RID 2019
and ISO 11119-2:2012 + Amd. 1:2014

Refillable fully wrapped fibre reinforced composite
gas cylinders with load-sharing metal (aluminium)
liner for compressed gases with the entry 'AA" in
column 6 (cylinders/A) in table 1 of EN ISO 11114-1
Volume 150 |, Working Pressure pw 300 bar(g), Test
Pressure pn 450 bar(g), Diameter 4034 mm,
Working Temperature -50 / +65 °C, design life 30
years, no underwater use permitted, max. torque
130 Nm, use only without pressure relief device,
liner heat treatment acc. to dwg. no. CPRIII-377-
60~150-30-S-02.

CPRIII-377-680~150-30-S-01 and CPRIII-377-
60~150-30-S-02; both rev. 0, dated 2018.12

It is confirmed that the described type is in
compliance with the requirements of the directive
2010/35/EV.

This approval is based on the results of the
examination report no. 244121095, CH\/B:
T, revision 0, dated 2019-07-19

This approval is valid for a period not
years. End of period: 2029/09

nbonar Dipl. Ing. (FH) Christof Lentes—_. .~

Notified body according fo dir, 2010/8/EU and ADRRID,
accrediied according 1o EN ISONEC 17020 by DAMS and ZLS.

A TUVRheinland

Precisely Right.
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1 IADA B-G01 Acrotower, 230 LiAloomar - P.0. Box 20
SIMIn-0a8r, Dngan-gu, Anyang-sl, £ - 43710 Santa Ollva {Tarragona)
Gyeangg-do, Korea, 1407 Spain

Tel. +34 877 166 000
Fax +34 977 166 007
e-mal: ilada@idad.com

Tel, #62 (0131478 1621
Fax 282 (0]31 473 1624
emal: idiada@idana.co ke
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INFORME / REPORT N* CN18120673

REGLAMENTO (CE) No. 792008 Y REGLAMENTO (EU) No 40672010 RELATIVAS A LOS DEPOSITOS
DE EIDROGENO DISENADOS PARA EL USO DE HIDROGENG COMPRIMIDO(EN ESTADO
GASECSO)

REGULATION(EC) No.76/2009 4ND REGULATION(ET) Na 40612010 RELATING TO HFDROGEN
CONTAINERS DESIGNED TO USE COMPRESSED (GASEOUS) HIDROGEN

Solicitante/ Appiicant Zhangjiagang Furui Hydrogen Equipment Co_, Lid

Marca / Make FURUHP
Tipo/ Tipe CGH3-C-376-140-35-5
Clasificacitn de los tanques /

Container Classification -

Fecha y lugar de emision del
informe / Place and Date of izsuc L'Albornaz, Sants Oliva (Tarragona) 2203/2018
CONCLUSIONES / CONCLUSIONS. Este contensdor ba sido probado de scuerdo a las especificaciones del
Reglamento (UE) 00.406/2010 con los siguientes resultados cbtenidos. / Thiz comtainer has bean tested according
to specifications from Regulation(EL) No.406:2010 with the follawing achigved results.

Reslizado | Porformed by V. B Revised by
Feilallen) Shen Liuis Sans Gomis
INGENIERO DE HOMOLOGACIONES JEFE DE DEPARTAMENTO
HOMOLOGATION ENGINEER DEPARTMENT MANAGER

*  L0S RESULTADOS FRESENTADOS SE REFTEREN UNICAMENTE A LA MUESTRA ENSAYADA.
THE ED RESULTS REFER ONLT O THE TESTED SAMPLE

*  QUEDA TERMINANTEMENTE PROHTBIDA LA REPRODUCCION FARCIAL DE ESTE INFORME 51¥ PERMISO EXPAESO DE [DIADA.
THE PARTIAL REPRODUCTION OF THIS REFORT WITHOUT THE PERMISTON OF [INADA 15 COMPLETELT FOREIDDEN

DRADS Actomobe Tachnclogy, S4 WP 43581810

IDIADA CN18120673
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CE Certification ETPED 2010/35/EU  with
ADR/RID:2017,

Products Name:

Hydrogen storage bottles manufactured according to
EN 1SO 11119-2:2012 and tube bundles manufactured
based on EN 1SO 10961: 2012.

Cert. Organization: TUV Rheinland

EU PED Dirctive: No0.79/2009 and N0.406/2010

Products Name:

Compressed  hydrogen  container  manufactured
according to No0.79/2009 and No0.406/2010,type:
CGH3-C-376-140-35-S.

Cert. Organization:IDIADA
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European Union CE Certification for HRS equipments

/A TOVRneinland®

Precisely Right.
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g : TUV-2340856HRS-001 A TUVRheinland®
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HRS certification Agreement Annex 1: Object list and certificate /i S A1 IFE R
IS ATETRI WEER WEER B
ki EN10204-31/3.2 | FeRah97™ fb AHEH AT
REN PED T 8 B AR
Between ) ATEX BT 0 B A A0
\o? 4 ATEX A AR ATEXGES
] N i i ’,-u n” iiF
TUV Rheinland Greater China e HIERIR ﬂgkwngz?g&%;gﬁﬁ
TUV EEEE A HEX WU ATEX BB SHARmA ATEX S
IS LS il ATEX B4R 2 Exic
And MR ATEX HEBEER
LR ATEX FEERH, Bifi BT ATEXEH
JangsuGuofu Hydrogen Energy Technology LR EMC I
Equipment Co.,Ltd AL MD EAERLR, FRATEX
TR, RelE SIL i R Qe
THEESBEEARZRAERAT REROCRRMSS | BARARBIES | WA PED WM L% LI
i SIL SER &
YA HA%EERPLY | #HE LVD AT & E T
(%, B MRS
HEMEAERIERHIE LVD A E R M8 R A
s MD, PED BAEMEPRIE2ZE, €15 ATEX, PED, EMC,
LVD. MID %, »thnsaisikis—i MD, PEDEH
mEs EMC AR

&
1. R4 T EMC ARl b i AR, A RE TUVIEILE, AR

2HFPAMEAE, R B EINER PR 2 BRIERR, TS TUV R HEHAR
MNERT, AR
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HRS products are currently undergoing CE
certification, and a framework agreement has
been signed with Shanghai TUV Rheinland ,

and all HRS products will be certified.

There are 129 patents for our HRS products
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« The company is a high-tech enterprise in Jiangsu Pr
ovince.
* Qualification:

v
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C2 pressure vessel design and manufacturing |
icense

B3 special cylinder manufacturing license
ISO9001 quality management system

IATF 16949-2016 system
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» Participate in the preparation of national standards

v' GB/T 18442.3-2019 {Static vacuum insulated cryogenic pressure
vessels Part3: Design)

v GB/T 40045-2021 {Fuel specification for hydrogen fuel cell vehicles :
Liquid hydrogen)

v' GB/T 40061-2021 {Technical specification for liquild hydrogen
production system)

v' GB/T 40060-2021 { Technical requirements for storage and
transportation of liquid hydrogen )

en GIB : GaB GB
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Sales Performance-LH2 factory
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FEERE QLT RIBAR AT WEAE— L5 H PIRA R

(4BFR85: SDJCIS2021001)

- FIREAGEE:

PREL(BL) [001] = ZUHI %L a2 KRS A R FE O LEIE0) EPC (iR ipsri

@R B HuBPSREE: BI: BRO& WP (=4E) 37 LR,
3
FhR A R BT IR ) rbrfir4%: 988. 320000 777G

PREZ (1) [002] itk . Sh7F. 240 EPC (LRI 3 KB, Huppigie.
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Shandong Qilu LH2 project

The first commercial solution of LH2 industry
chain(liquefaction/storage/filling),rated at 13,200 tons
LH2 production per year,3 sets 200m3 horizonal storage
vessels.

The project is under construction now,will start LH2
production at the end of 2023.

He’nan Huajiu energy project

LH2 production at 2,700 tons/year,GH2 7,700 tons/year, 3 sets
200m3 horizonal storage vessels.

The project is under construction now,will start LH2
production at 2024.

Huajiu energy project
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Until now, GUOFUHE has provided complete sets of equipment for more than 83 hydrogen refueling stations in with a domestic mar
ket share of about 40%, market share NO.1.

No. Project HRS capacity Supply scope
SF C C L ;m 1 Shiyan Dongfeng HRS 500kg/d Compressor Skid with dispensor
¢ i s hajic) C Skid with di
Fuel Cell Engine m EIE § 00t 2 Zhongshan Dayang HRS 500kg/d Ompressor skid with dispensor
0, 3 Shanghai Dian qudong HRS 500kg/d R T B
EREEREE o
A perpismmati 4 Guangdong Guohong HRS 500kg/d Compressor Skid with dispensor
C 5 Sanshui Bus HRS 60kg/d Temporary HRS
L g = N AREBR @ 6 Nantong Baiying HRS 60kg/d Compressor Skid with dispensor
#& IUBem SPIC RS 7 Shenzhen Kaihaoda HRS with 60ka/d Compressor H2 production with dispensor
| ,: o site H2 production g
\ ASFERIN BEMS 8 SHREED ATOZhEY T 6 750kg/d Skid type HRS,GUOFUHEE provide HRS
g © T HRS
N BROAD-OCEAN NTgRs design,equipment production and installation.
Sichuan Energy Invertment o
§ - 9 Chengdou Bidou District HRS 500kg/d Compressor Skid with dispensor
T $Mms V =S TNE
| AN s 10 Zhengzhou Yutong HRS 1000kg/d Fixed type HRS,GUOFUHEE provide HRS
. . o design,equipments and installation.
( gfel  AOEHER e
G DONGGUAN ENERGY Oriental €nergy
[
ENN /.
= 00 ) | 1§ETR AR 1.,
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FoShan Sinopec HRS DaTong HRS(Hydrogen Generate on site) FoShan Sinopec HRS

,.' 2

ERATEMEWLTR

GuoFu HRS

GaoMing HRS for Light Rail TongLing HRS JiaHua HRS FoShan HRS

)l
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Product:L-H, Storage Vessels EEFR SR 4~y ==
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60/1.0 V 60/1.0H 40/1.0V
LH2 stor. vessel LH2 stor. vessel LH2 stor. vesse

e

40/1.0H 200/0.4V
LH2 stor. vessel LH2 stor. vessel

0 o a0 a0 5y

20 12 120 120 o5

-253~-240 -253~-240 -253~-240 -253 ~ -240 -253 ~ -246

-253 -253 -253 -253 -253

HEEEIREEHE RS S31608-LH S31608-LH S31608-LH S31608-LH S31608-LH

pressure

0 . s i -

90% 90% 90% 88% 90%

<0.1(LN2)/<0.74(LH2) <0.1(LN2)/<0.74(LH2) <0.115(LN2)/<0.805(LH2) <0.115(LN2)/<0.805(LH2) <0.46 (LH2)

<1x10° <1x10° <1x10° <1x10° <1x10°
(GEWUED) - - =

s s e e s

Muti-layers high vacuum insulation

Eiﬁiﬁ(ﬁﬁzﬁiﬁ) 13635%3800% 8965 Ei@iﬁ?::;ii?) 10860x3800x8965 ~ ~26283x4872x 9800

~25330 24630 20800 20400 64930

LH2 HRS LH2 HRS LH2 HRS LH2 HRS LH2 factory
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ﬂ Product:L-H, Storage Vessels z

EE =
Special Materials Excellent thermal insulation
Special materials are used to compliant with By adopting the special designed structure

support, with finite element stress and heat
transfer analysis, minimize the solid heat
conduction and radiant heat conduction.
Ensure safety and reliability.

liquid hydrogen. In the material’s development
stage, the failure mode/chemical composition/
mechanical properties are taken into considerati

Features&
Advantages

Unique vacuum process

Adopting the company's vacuum treatment
process,which can effectively improve the

Sufficient low temperature

verification

interlayer vacuum degree of thermal Cold shock test and helium leak detection are

insulation materials, reduce the leakage adopted in the manufacturing process of

rate in the whole life cycle and increase the liquid hydrogen container to reduce the risk

vacuum life. of leakage and failure in the usage of the
product.

15
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Product:L-H, Container
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DXH3612
ISO Container 42K7
. Parameter
Ll Inter vessel Outside shell Remark
: LH2(Parahydrogen
- Coencosns -
Medium features — Flammable, Explosive —
Medium density kg/m3 70.83 —
Working pressure MPa <1.0 Vacuum
120 01
Working temp. oC -253 ~ -240 -40 ~ 50
Material min. design temp. -253 -40
. 395 1092 (Interlayer)
355 . Rated filling ratio: 0.9
. S31608-LH/
Vessel material — 16MnDR/S30408
S31603111-LH
Static boil off rate %/d <0.128 (LN,) /<0.73 (LH,)
Sealing-off vacuum degree Pa <0.08
Vacuum mterl'ayer leakage Pa*m3/s <1x10°
ratio
Mass when empty 15900 /
g 2515 /
24000
— Muti-layers high vacuum insulation /
@E  Dimension | mm 12192x2438x2591 LxWxH 16



ﬂProduct:L-Hz Container HEr e =R ,—,' ElE S

New insulation design

The new combined high vacuum
multilayer insulation structure and the
vacuum treatment process scheme,the
vacuum degree will not exceed 120%
of the design value within 3 years

Water-land transshipment

Zero stoarge changes from the initial
filling of liquid hydrogen to the end
user, reduce the loss in the process of
liquid hydrogen transportation

Efficient support structure

Special designed supporting structure
for liquid hydrogen container,can
effectively reduces the overall heat
leakage and the static evaporation rate
can less than 0.73% / day (LH2), and
the non-destructive storage time shall
not be less than 15 days

Multi-funciton pipes

&

Equipped with
filling/overflow/self pressure
building and full level
measuring pipe

A

17
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Key Product for Liquid Hydrogen Storage and Transportion

»Liquid Hydrogen Tank of vertical and horizontal Type

B s
R b o Pl el
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»Liquid Hydrogen Container for transportion

19
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Thanks for attention!




