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Fuel Cell Stack Test System

"= C100 PEM Fuel Cell Test System

for testing single cells

In the development and production processes of materials such as proton exchange
membranes (PEM ), MEA, gas diffusion layers, catalysts, etc., it is necessary to conduct
testing and evaluation of their performance, durability, and consistency. C100 PEM fuel cell
test system support relevant testing requirements for US DOE and Japanese JIS C8832.

ADVANTAGES

|

Single cell test system

e High control accuracy: gas flow rate(0.8%Rdg+0.2%F.S.), temperature (RT+5~95°C, +1°C), dew point tempe-

rature(RT+5~90°C, +1°C), and backpressure(15kPa~300kPa.g, +2kPa).

* Multiple testing functions: sensitivity, performance curve (polarization curve & power curve), and durability

test.
* Antireversal potential: DC electronic load can support-2.5V@120A test.

e PC software functions: Simultaneous data storage across 8 channels, Multi-axis
graphing and icons following, Customizable script programming functionality.

® Specialized fixtures: 5cm?, 25cm?, 50cm?.

e Optional electrochemical testing: EIS/CV/LSV.
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Fuel Cell Stack Test System
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Principle block diagram of fuel cell test system

Fuel cell short stack test system

ADVANTAGES

e Support relevant testing requirements for US DOE and Japanese JIS C8832.

* High accuracy control: gas inlet flow(+(0.8%Rdg+0.2%F.S.)), gas pressure(x1kPa), gas temperature(+1°C),
dew point temperature(+1°C), coolant flow rate(1%F.S), and coolant temperature(+1°C).Compact design
(W*D*H: 360*555*615, mm).

e Hardware protection functions: gas pressure monitoring, insulation monitoring, hydrogen leakage,
temperature abnormality, manual emergency stop, emergency exhaust, independent safety unit.

e Software protection functions: Heartbeat monitoring, automatic processing of three-level security alarm, etc.

e Optional functions: gas mixing function, rapid dew point function, and hydrogen circulation function, etc.

Fuel cell short stack test system product portfolio

* PC software platform: parameter tags, custom scripts, custom functions, and custom interfaces.
Support 24/7 unattended operation.

e Support sub-zero cold start test.
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| Anti Reversal Potential Test

Heat tracing and Environmental chamber

Through operation of the electronic load in quadrants | and IV, and the powerful software script editing heatpreser_vaﬁon
function, the test system monitors data throughout the testing process and provides protectionin a -1
timely manner.
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Block diagram of the coordination between
fuel cell short stack test bench and environmental chamber
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Fuel Cell Stack Test System

‘M PEM Fuel Cell Stack Test System

In the development and production of fuel cell stacks, it is necessary to test and evaluate their
performance, durability, and consistency. The Kewell FCTS-S series fuel cell stack test system can
accurately complete a series of tests mentioned above, covering a power range of 60-400kW, and it
supports the relevant testing standards of the US DOE and Japan JIS C8832.
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Fuel cell stack test system

Heat tracing and /

heat preservation
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Fuel cell stack test system product portfolio

Schematic diagram of integrated environmental chamber
in fuel cell stack testing platform
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Fuel Cell System(Engine) Test Syetem

"B PEM Fuel Cell System(Engine) Test System Data acquisition E Load Safty testing

control system

3

In the development and production process of fuel cell system . - Hydrogen # Filter Flow
(engine), it is necessary to test and evaluate the performance B | inlet rz;eus;:;en Delgeday e .
and durability. Kewell FCTS-M series fuel cell system(engine) !
test system can provide a relatively stable testing environment Air inlet # Filterate Flow | Waste
for fuel cell system.The rated power range of FCTS-M series Detection Fuel cell Thermal heat Hydrogen air
fuel cell system test system is150kW-400kW.In addition, it system | management ::> mixed discharge
supports the relevant testing requirements of Chinese GB/T24 Nidrogen # Niptlf;:;lsn (engine) SySte:n (water vaporseparation)
554-2022 and Japanese JIS C62282 for fuel cell system test. .
|
________ i
Compressed Purging the
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Principle block diagram of fuel cell system(engine) test system

Fuel cell system(engine) test syetem

ADVANTAGES

e Support relevant testing requirements for Chinese GB/T 24554-2022 and Japanese JIS C62282.

e Automatic control: gas intake and exhaust, primary and secondary coolant circulation thermal management, gas & water
purging, low-voltage power supply, measurement and control unit, and safety protection.

e The minimum footprint is only 2.4m?

o Hardware protection function: gas pressure monitoring, insulation monitoring, hydrogen leakage, temperature
abnormality, manual emergency stop, emergency exhaust, peripheral safety linkage 1/0, independent safety unit.

Fuel cell system(engine) test system product portfolio

o Software protection function: Heartbeat monitoring, automatic processing of three-level security alarm, etc.

o PC software platform: predefined testing steps, automatic process testing, DBC file import andparsing, data
storage, graphic display, automatic report generation.

e Support 24/7 unattended operation.
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Electrolyzer Test System

m.

Electrolyzer Test System
for Single Cells

E500 series electrolyzer single cell test system is mainly aimed at material-
level research, development, and validation testing for water electrolysis

that includes boundary performance testing, stressor condition testing,

electrochemical testing, and durability testing. The electrolyzer single cell
test system has the characteristics of high-accuracy data acquisition and :
fast response, which can meet the testing requirements of PEM&ALK&AE K \
M electrolyzer. ‘

Electrolyzer test system
for single

ADVANTAGES

e Support the testing requirements for electrolyzer proposed by EU JRC.

* Wide range and high accuracy: water flow(1% F.S.), water temperature(z1°C ), electrical conductivity(<0.5uS/cm), gas flow rate

(1% F.S.), and backpressure(max. 5MPa).

e Gas processing: cooling, drying, and filtering.

e High accuracy online measurement of gas flow rate(dew point temperature < -40 °C). ﬂht Hﬁﬂ E
L .
e Rapid sampling analysis of anode gas or cathode gas. h

=

e Complete hardware protection functions: hydrogen leakage, abnormal
temperature, manual emergency stop, emergency exhaust, oxygen in hydrogen,

hydrogen in oxygen, independent safety unit.
e Support electrolyzer testing functions: stressor condition, performance curve (polarization curve, power curve), durability.
e PC software platform: 8 channels data storage and customizable script programming.

e Specialized fixtures: 5cm2, 25cm2, 50cm?.

e Multiple electrochemical testing: EIS/CV.

Single electrolyzer cell EIS plot
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current
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Current
collector

Electrolyzer CV test
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Technical differences in PEM/ALK/AEM electrolyzer test systems
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Anode reaction

H,0—2H"+ %Oz+2€'

20H—H,0+ 1502+2e*

20H—H,0+ 1502+Ze'

Cathode reaction 2H"+2e—+H, 2H,0+2e —H,+20H" 2H,0+2e—H,+20H"
Electrolyte Pure water KOH/NaOH(5M) KOH/NaOH(1M)
Nominal current density 1-2A/cm? 0.2-0.8A/cm’® 0.2-2A/cm?
Voltage range 1.4-2.5V 1.4-3V 1.4-2V
Cell pressure <50bar <40bar <40bar
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Electrolyzer Test System

m.

Electrolyzer Short Stack Test System

l The Kewell HETS series electrolyzer short stack test system is suitable for testing different types of

= electrolyzer short stacks, including proton exchange membrane (PEM), anion exchange membrane

L (AEM), alkaline (ALK). It supports tests for hydrogen production energy consumption, gas production

quality, polarization curve, durability and stressor condition of the electrolyzer. It features high

accuracy and fast response, and can meet various testing functions specified in the relevant
standards of PEM/AEM/ALK electrolyzer short stack.

Electrolyzer multi-channel test system for single cells

Electrolyzer Multi-Channel Test System
for Single Cells

m.

Addressing such problems as long development cycle of core materials of PEM electrolyzer, heavy workload of
material channel single cell test system, which serves as a better solution. The test system supports material
screening, activation test, screening and process development, and time-consuming durability assessment,
Kewell develops the E500 series multiprocess test, performance comparison test, and durability test.The Kewell
E500 series adopts a modularized design as a whole, with the expansion ability of 8 units/12 channels. It can
conduct multiple sets of parallel comparative experiments, efficiently complete testing and development.The
test system is divided into two versions: high pressure version and low pressure version. Each version can be
freely combined with standard test channel units and professional test channel units. The test bench has high
scalability and compatibility, which can meet the testing needs of different client.

SSma-saa 0 ]1]

Kewell E500 electrolytic multi-channel test system for single cells adopts modularized design. It is divided
into standard and professional versions. For each version, there are matching modules to be freely
equipped for different module number, independent/common backpressure, manual/auto testing, etc. This
highly scalable and compatible test system can meet the test requirements of different customers.

Electrolyzer short stack test system
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PEM electrolyzer short stack
test system product portfolio

PEM electrolyzer short stack test system product portfolio

ALK electrolyzer short stack
test system product portfolio

ADVANTAGES

Support the testing requirements for electrolyzer proposed by EU JRC.

Meet 5%~150% wide power operating conditions.

Meet a wide pressure range of 100kPag-4MPag gas production.

High accuracy control: water flow(1% F.S.), water temperature(+1°C), electrical conductivity (<0 .5uS/cm),
hydrogen/oxygen automatic backpressure(<20KPa), uniform pressure and differential pressure control

(max. differential pressure 4MPa).

Automatic control: water replenishment and replacement, nitrogen purging, integrated measurement and security

protection.

EIS testing function, supporting fixed frequency and sweep frequency modes.

PC software platform: parameter tags, custom scripts, custom functions, custom curves, and custom interfaces.

24/7 hours unattended operation.

Hardware protection function: gas pressure monitoring, insulation monitoring, hydrogen leakage, temperature

abnormality, manual emergency stop, emergency exhaust, independent safety unit.

Software protection function: Heartbeat monitoring, automatic processing of three-level security alarm, etc.

Positive pressure type explosion-proof (250kW)[JPLC cabinet, electrical cabinet, CVM cabinet.

Excellent equipment manufacturing process: The pipeline manufacturing adopts 316L stainless steel material and

undergoesmultiple processes such as acid washing, passivation, electrolysis, and polishing etc.
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Block diagram of electrolyzer short stack EIS testing
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Electrolyzer Stack Test System

The Kewell electrolyzer stack test system is suitable for high-power electrolyzer testing of
different types, including proton exchange membrane (PEM), anion exchange membrane
(AEM), alkaline exchange membrane (ALK). It can test and verify the hydrogen production
energy consumption, gas production quality, polarization curve, durability, and stressor
condition of the electrolyzer.

ADVANTAGES

e Support the testing requirements for electrolyzer proposed by EU JRC
e Meet5%~150% wide power operating conditions.
* Meetawide pressure range of 100kPag-4MPag gas production.

* High accuracy control: water flow(1% F.S.), water temperature(x1°C), electrical
conductivity (€0 .5uS/cm), hydrogen/oxygen automatic backpressure(<20KPa),
uniform pressure and differential pressure control (max. differential pressure 4MPa).

e Gas processing: cooling, drying, and filtering.
e High accuracy online measurement of gas flow rate.
* Rapid sampling analysis of anode gas or cathode gas.

* Automatic control: water replenishment and replacement, nitrogen purging, integrated
measurement and security protection.

e EIS testing function, supporting fixed frequency and sweep frequency modes.

e PC software platform: parameter tags, custom scripts, custom functions, custom curves,
and custominterfaces.

® 24/7 hours unattended operation.

* Hardware protection function: gas pressure monitoring, insulation monitoring, hydrogen
leakage, temperature abnormality, manual emergency stop, emergency exhaust, indepen
-dent safety unit.

e Software protection function: Heartbeat monitoring, automatic processing of three-level
security alarm, etc.

* Positive pressure type explosion-proof (250kW)[JPLC cabinet, electrical cabinet, CVM cabinet.

* Excellent equipment manufacturing process: The pipeline manufacturing adopts 316L
stainless steel material and undergoes multiple processes such as acid washing, passivation,
electrolysis, and polishing etc.
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Tags system

PEM electrolyzer stack test system product portfolio
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