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] Cummins has a 100-year history rooted in

WE R E AT iInnovation. We transformed diesel into an
everyday power source. Today, we'’re a

TH E H EART O F technology business with diverse power
solutions for every need, with 10,000 of the

TH E POWE R world’s brightest engineering minds focused
on the future. Hydrogen has a major role in

R EVO LUTI O N clean power, industry, and mobility, as we
look to the next 100 years.

OUR RESEARCH
AND TECHNOLOGY
COMMITMENT

INNOVATION
LEADERSHIP

BEST TOTAL
COST OF
OWNERSHIP

]

Annual spend $1bn to advance power
technologies. Integration expertise

WR KHOS PDQXIDFWXUHU
power source for their applications

and equipment.

1 SPECIALIST
H HYDROGEN
Toorsn KNOWHOW

More than 70 years of hydrogen
leadership. Over 600 electrolyzers
in 100 countries worldwide.

Breakthrough innovations in Proton
Exchange Membrane (PEM) technology.
Leading the way in hydrogen generation
at megawatt (MW) scale.

Advanced technology with high

HI FLHQF\ ORZHU PDLQWEQODQFH F
DQG WDQG IRUJHW UHO
unrivalled lifetime value.

IMPECCABLE GLOBAL UNLIMITED
SAFETY RECORD REACH PEACE OF MIND

=HUR VLJQL FDQW VDIHW\ Cummins has the global resources to &XPPLQV LV \RXU ORQJ W
decades of use. VXSSRUW \RXU K\GURJHQ JmmisiteRisl-Na\Ye[(ele[-TaW{VI(s](=}
matter how big and no matter where.




#GENERATION H

Green hydrogen from water is the next
generation solution, for generations to come.

As the world heads on its challenging journey
WRZDUGV GHFDUERQL]DWLRQ WKH
K\GURJHQ LV PLVVLRQ FULWLFDO < Only 1% of current hydrogen production

95% of the world's hydrogen is still produced is ‘green hydrogen'’ using electrolysis
from fossil fuels. SRR e Ll 205 R

hydrogen with zero CQ emissions.
*UHHQ K\GURJHQ LV WKH IXWXUH D( This is the future of hydrogen production.
is one of the few global companies with
expertise across both critical technologies —

FOHDQ JHUR FDUERQ K\GURJHQ JHQ 2 PR
ERWK SULPDU\ HOHFWURO\VLV WHFK %

~~\- GREEN
HYDROGEN

fuel cell technology that the future of power AGREEMENT
depends on. We're at the heart of the new
hydrogen economy. However large or small your )

climate goals; our PLANET 2050 plan
K\GURJHQ DPELWLRQV DQG KRZHYH includes a target to be carbon neutral
LOQWR \RXU IXWXUH &XPPLQV LV UH [}
you today. Welcome to GENERATION H.

Cummins supports the Paris Agreement
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TOWARDS ZERO CARBON POWER
THE GREEN HYDROGEN ECONOMY

Hydrogen produced from renewable power through advanced electrolysis techn ology
is the key to unlocking a cleaner and more sustainable future.

RENEWABLE POWER

Electrolyzers are ideal to balance
the growing share of renewable
energy in power grids. They allow
more renewable power to enter
into the energy system for power
SURGXFWLRQ LQMHFWLRQ LQ JDV JULGW
LQGXVWULDO XVH DPPRQLD SURGXFWLRQ
UHQHZDEOH IXHOV RU XVH LQ PRELOLW\
like fuel cell electric vehicles.

ENERGY STORAGE
$v D JDV K\GURJHQ FDQ EH VWRUHG @Q'?b’
and transported in existing natural S

grids or in dedicated hydrogen

SLSHOLQHV WR VXSSRUW WKH VWRUDJH
of renewable energy in large

guantities and the decarbonization

of a variety of applications.
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MOBILITY

Hydrogen is at the start of its journey towards
playing a pivotal tole in the future of mobility
ZRUOGZLGH +\GURJHQ LV SURGXFHG RQ VLWH
in hydrogen refueling stations to refuel light

SDVVHQJHU FDUV DQG KHDY\ GXW\ WUDLQV
trucks and buses) fuel cell electric vehicles.

INDUSTRY

:RUOGZLGH D ZLGH UDQJH RI
critical industrial processes
depend on hydrogen:

f Ammonia and fertilizers

f&UXGH RLO UH QLQJ

f Electronics and semiconductors

f Hydrogenation of oil and fats

f Metal processing

fODQXIDFWXULQJ IRU !IRDW JDV

f Power plants cooling

30XV PRUH LQGXVWULDO SURFHVVHYV
are being converted to hydrogen

to reduce CO, emissions such as
in steel making or industrial heat.
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THE ESSENTIALS
OF ELECTROLYSIS
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ELECTROLYZER
EFFICIENCY

$W WKH KHDUW RI &XPPLQVB K\GURJHQ JHQHURWLB XWKPBK @R FRHQW HOHRNEBRMBMENT

electrochemical reaction using electricity to break down water (H ,0) into its constituent
elements, hydrogen (H ,) and oxygen (O ,).
The core components of an electrolyzer are cell + Oxygen
stacks containing two electrodes through which a a
HOHFWULFLW\ HQWHUV DQG H[LW, : ‘
by a membrane across which the current
SDVVHV :KHQ HOHFWULFLW\ LV D
K\GURJHQ LV IRUPHG DW WKH FD
the anode. The membrane effectively keeps the
gasses separate while they are harvested.

Hydrogen =

Hydrogen can be captured as a gas at extremely
KLJK SXULWLHV OHDYLQJ R[\JHQ
other purposes including industrial and medical

uses. The hydrogen gas can be easily stored as
a compressed gas or liquid.

Membrane

PEH CELL STACK 8

EDODQFH RI SODQW K\GURJHQ RXV
(QHUJ\ H[SHUWV OLNH WR H[SUMRAPI&JH BREKGHRIAQ SXULWY LQ

electrolyzer products as one single percentage € same.
(%) value. Hydrogen experts prefer to express Consumption will also vary over time —

HOHFWURO\]JHU HI FLHQF\ LQ N elexRaypeys will KIRsume/lesstenergy at the
NLORJUDP N:K NJ IRU WZR U H begim@gof ljie (B@W @ norg epergy at
HOHFWURO\JHU XVHV HQHUJ\ WWR KH ¢HXED RIHOK\NBIURIHEK DQG RYHU \
WKH HI FLHQF\ FDQ EH H[SUH V win@®wpithgelesirolyzev-leRctrolyzers will

between electrical energy input and energy EH PRUH HI FLHQW DW SDUWLDO OR

RXWSXW K\GURJHQ 6HFRQG O nomindl#pad QI FRQWHQW
RI K\GURJHQ LV

N:K SHU NLQREURBF\ YDOXHV IRU &XPPLQV HOH
ERXQGDULHVY DW UDWHG SUHVVXUH
FDSDFLW\ K\GURJHQ SXULW\ DQG D\

&XPPLQV HOHFWURO\]HU HI FLHQF\
OHVV WKDQ SHU \HDU DVVXPLQJ
DIDLU FRPSDULVRQ EHWZHHQ RD WIQRIND & URSHKU-DWWL RMKHS$IWHU
VFRSH RI VXSSO\ FHOOV VWDFRMQEDHOBQV¥HORIWMWOEFRLVKHG WR DV

COMPARING EFFICIENCY

The power consumption of an electrolzyer
depends on the exact scope of supply. To allow

M,
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PEM
TECHNOLOGY
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PEM Electrolyzers | Hy LYZER® Series

Product H2 Flow 6\VWHP HI F|[LBE4Qualent power Output Outdoor / Size Size
(Nm*®h) (kWh/kg) rating (MW)* pressure (bar) Indoor Process module Power module
200 [¢} 1 30

HyLYZER® 200-30 Outdoor 40ft container 20ft container
HyLYZER® o] 30 Outdoor 40ft container 20ft container
Proton EXChange Membrane (PEM) is the most CUMMINS HyLYZER © HyLYZER® 400-30 400 [¢} 2 30 Outdoor 40ft container 40ft container
UREXVW DQG HI FLHQW WHFEKQRQRAL LR Y7E- Mot B@maRH Q
i i i i HyLYZER® [¢} 30 Outdoor 40ft container 40ft container
generation at scale. Cummins is the industry ( WH FKQRORJ\ LV VWDWH RI WK Y R W
EHQ-FKPDUN-IRU VDIH .ZLGHO\ Séb{j& \;é:) P}Z\Q\MIHIY:LHQW DQG FRPSDFW VR HyLYZER® 100030 1000 o 30 Indoor JW L IWasxeam
delivering productivity and return on investment WK HsROUN i ST Srket [ [
) W [ W 23ft x 30ft
52, EH\RQG RXU FRPSHWLWRU \@a?nng opergtlgnalL’Hexpe S an@ggwégvellzed HyLYZER® 4000-30 4000 o 20 30 Indoor AP g

systems arrive onsite ready to safely and

UHOLDEO\ SURGXFH YHU\ KLJchﬁ%myﬁggg%\ggﬁtﬁfﬂﬁCompaCtSyStemS

elivi n without compression
FRQWLQXRXVO\ RU IH[LEO\ LQgi%x%remely%%HpurmSQ P

HISHQVH ZLWK PRGXODULW\ here

The standard scope of supply for our electrolyzers differs betweethe outdoor and indoor products.

I T

&HOO VWDFNV DQG *DV *HQHUDWLRQ 6\VWHP «

+LJK HI FLHQF\ DOLJQV ZLWK O HQ‘_E‘) IE
OHHGV GHOLYHULQJ ORZ FDS %{%%@6\8& YQ\LIQ@/{D%LJKHU FXUUHQW G H stack AND BALANCE-OF-STACK (BOS)
i 0 projecs w
\

simple scaling. Cummins systems connect to _ Li?: .
standard power and water connections and combination with renewables. And where

FRPH HTXLSSHG ZLWK VWDQGDBE‘]e %W%@Pgﬁgd@ﬁyﬁagﬁwv *V<=(5
SRZHU FRQGLWLRQLQJ K\GURJUE 9 PR

and remote servicing.

MEGAWATT SCALE STACKS

,QGXVWU\ OHDGLQJ
highly scalable for larger demands.

DFNV

EXCEPTIONALLY
COMPACT

,QGXVWU\ OHDGLQJ GH
site preparation and building costs
and shorter installation time.

RESPONSIVE

Ultrafast responses to changes in
hydrogen demand or power input.

30 BAR
PRESSURIZED STACKS

High output pressure
without compressors.

T T i T

Siesy s
U LRQ LV YDOXDEOH VXFK DV

3RZHU UHFWL HUV * *
Control Panel * *
:DWHU TXDOLW\ PRQLWRULQJ V\VWHP *
5HFWL HU &RROLQJ * *

BALANCE-OF-PLANT (BOP)

Gas Cooling with Chiller *
Electrolysis Cooling with Dry Cooler *
:DWHU 3XUL FDWLRQ 6\VWHP *
,QVWUXPHQW $LU &RPSUHVVRU *
+\GURJHQ 3XUL FDWLRQ 6\VWHP * *

[ LONG, MAINTENANCE-FREE

LIFECYCLE
JLPLWHG DQG RSWLPL]JHG PDLQWHQD
PLQLPDO GHJUDGDWLRQ KRXUV

stack membrane refurbishments; fast stack
VZDS RXW ZKHQ UHTXLUHG

HIGH EFFICIENCY AND ADVANCED
CONTROL SYSTEMS

Lower power usage and low annual
PDLQWHQDQFH FRVWV ZLWK LQWHJU
safety sensors for safe plant operations.

* = standard

IRU WKH LQGLFDWLYH SRZHU UDWLQJ D VWDWQEBHNG XV HG HDFR\RWIOXGIORS URIGKAWRY MR JLYHQDQ LQGLFD
2XU SURGXFWV DUH GHVLIJQHG WR VXSSO\ D Q RHFRWHGKOEG UHRWHRH! R QU S WIHF &/ X B HQ R X W VAUEM BWUWR OBMIHUV Z
EHJLQQLQJ RI OLIH %2/ DQG PRUH HQHUJ\ DW VRKHMHQGBRRAXFIWHR@®@/ IRU D VSHFL F K\GU

NJ RI K\GURJHQ LV HTXLYDOHQW WR 1Pb ORDXEP HRQ KLNEURQWQRXQ ®MP RRIKHUH DQG 3&
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ALKALl N E Alkaline Electrolyzers | Hy STAT® Series
g 6\VWHP HI F|[L Kdy}ative power Output Outdoor /
TEC H N O LOGY R (ks (X 1) (kWh/kg) rating (kW)* pressure (bar) Indoor

+\67$710-10 10 10 Outdoor & Indoor 20ft container

+\673%7 10 Outdoor & Indoor 20ft container
7KLV ORQJ VWDQGLQJ WHFKQ RO(QRVILMNWLEY E@QWWDBORODWLRQ LQVLGH RU RXW Zz® 77 n =2 '
&XPPLQV SURSULHWDU)\ ,0(7 PHOWHWNGRQRHAWILYLW\ WR VFDOH XS DQG D "°7#7 % 0 Outdoor & Indoor | 20ftcontainer
EHVW LQ FODVYV VA\VWHPV ZLWK MW RUEBWRRB QUHO/MW EIDOHW\ ORZ PDLQWHQDQFHsQG 300 10 Outdoor & Indoor 40ft container
record and reliability in the market. onsite safety.

+\67$770-10 70 10 Outdoor & Indoor 40ft container
CUMMINS HySTAT © +\67%$7100-10 100 10 Outdoor & Indoor 40ft container

HySTATP is Cummins globally proven modular

alkaline electrolyzer system designed for easy The standard scope of supply for our electrolyzers differs betweethe outdoor and indoor products.

I T AT

STACK AND BALANCE-OF-STACK (BOS)

PROVEN DURABILITY &HOO VWDFNV DQG *DV *HQHUDWLRQ 6\VWHP «
Robust technology and long lifetime with 3RZHU UHFWL HUV * *
minimal mantenance Control Panel * *
| | :DWHU TXDOLW\ PRQLWRULQJ V\VWHP *

5HFWL HU &RROLQJ * *

BALANCE-OF-PLANT (BOP)

Gas Cooling with Chiller * *

Electrolysis Cooling with Dry Cooler * *

:DWHU 3XUL FDWLRQ 6\VWHP * *

1Pb K
,QVWUXPHQW $LU &RPSUHVVRU * *
+\GURJHQ 3XUL FDWLRQ 6\VWHP * *
— MODULAR AND FLEXIBLE
6WDFN FRQ JXUDWLRQV DYDLODEOH L
stacks with nominal hydrogen outputs from
1Pb K WR QPb K HDVLO\ VFDODEOH WR

SAFE

Flawless safety record over decades.

1

ROBUST PROVEN TECHNOLOGY * = standard
IRUWKH LQGLFDWLYH SRZHU UDWLQJ D VWDQBEBWG ¥V HGE HDERARWIVOXGIORS U RIGK WY KR JLYHQIQ LQGLFD
Over 500 pressurized alkaline installations worldwide. 2XU SURGXFWV DUH GHVLJQHG WR VXSSO\ D QFSHFDHGKOE HRW HH! R, QU S WIHF /X B HQ R X W VUB N PWURRHM HUV Z

EHIJLQQLQJ RI OLIH %2/ DQG PRUH HQHUJ\ DW VRKHMGQUGRRAIXFIWHR@/ IRU D VSHFL F K\GU
NJ RI K\GURJHQ LV HTXLYDOHQW WR 1Pb ORDXE HRQ KLNEUROWQRXQ ®GMP RRIKHUH DQG 3&
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PIONEERING HYDROGEN CUMMINS PEM TECHNOLOGY AT SCALE
AT SCALE BECANCOUR, QUEBEC

Taking hydrogen power generation to megawatt scales and beyond is a compl ex technical Cummins technolo y powers the |arge3t PEM e|ectr0|yzer in

FKDOOHQJH $W &XPPLQV ZHBUH SURXG WR OHDG WKH: AIRDOHHZHUH WKH Uo\f)‘é{ré(i’ﬁn'jlﬁw\ﬁ r|8

and today, we're setting records with some of the largest plants in the world . If scale is your )

goal, no one understands it better. ,QVWDOOHG DW WKH $LU /LTXLGH K\GURJHQ SUR

AXHEHF WKH 0: &XPPLQV HOHFWURO\]JHU V\VW|
WRQV RI K\GURJHQ DQQXDOO\ XVLQJ FOHDQ

7KH PRGXODU DQG VFDODEOH HOHFWUMP®@HHU SO
hydrogen production.

o &EHQWUDO ZDWHU SXUL FDW L Re@nuatedmydidgen production means
&RQYHUWV WDS ZDWHU LQWR FOH DG GHI L&RHVHERW QHHG WR EH FODVV :
water suitable for the cell stacks. as a hazardous area. The result: 99.99% pam— gt
Electrical substation Transformer and pure hydrogen produced at 30 bar. e $
switchgear where high voltage from the e 2SWLRQDO K\GURJHQ SXUL FDWLRQ V\VW n‘-ﬁ"— L
grid is converted to medium voltage AC. I UHTXLUHG K\GURJHQ FDQ EH IXUWKHU
SHFWL HU DQG WNMdignv IR U P H U to fuel cell quality (99.998%).
voltage AC is converted into DC power Central cooling system  Cools water
for the cell stacks. circulating through the cell stacks to optimize
Electrolyzer system Breaks water HOHFWURO\VLV HI FLHQF\
molecules into hydrogen gas and oxygen Control room Centralized plant logic and

JDV VHSDUDWHG IURP ZDWHU daftydddntroPssterl G
VHSDUDWRUV (QFORVHG PRQLWRUHG DQG
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HELPING TO BUILD
A GREEN ECONOMY

WORLD’S FIRST MEGAWATT-SCALE

POWER-TO-GAS PROJECT 360 Nm¥h of
hydrogen generated by
FALKENHAGEN, GERMANY 6 Cummins HySTAT © 60-10

$W WKH UVW GHPRQVWUDWLRQ electrolyzers.
HQHUJ\ LQ WKH QDWXUDO JDV JU X '
of hydrogen is generated by six Cummins

HySTAT HOHF\WURO\JHUV 7KH [ o &) WK DY B RE
generated is fed via a pipeline into the gas grid. H ope_rltle_ltlonk, mr?ref Lhan
7KH HQHUJ\ LV DYDLODEOH WR W | thosen AT |5 Er e

Looros were fed into the gas grid.

PRELOLW\ DQG LQGXVWULDO PD
MXVW OLNH QRUPDO QDWXUDO JDV ,Q WKH UVW \HDU RI
RSHUDWLRQ PRUH WKDQ PLOOLRQ N:K RI K\GURJHQ
(“WindGas") were fed into the gas grid.

17
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HYDROGEN REFUELING
ABERDEEN, SCOTLAND

Cummins supplied the HySTAT 60 electrolyzer
for the Aberdeen City Hydrogen Energy Storage
(ACHES) facility. The facility offers hydrogen
UHIXHOLQJ IRU FDUV YDQV WU
The station has multiple electric recharging points

and has the potential to produce 130kg of hydrogen
SHU GD\ 7R HQDEOH IDVW UHIX
dispensed at 350 bar and 700 bar pressure.

The refueling station is
capable of producing

up to 130 kg of 99.999%
pure hydrogen per day.

Refueling for cars, vans,
trucks and buses
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EXPERIENCE
MEETS INNOVATION

'LWK WKH DFTXLVLWLRQ RI +\G/GFRDHQ LIMVMREQO VXSSRUW QHWZRUN DQG FHY}
Cummins became one of the world’s leaders in  long experience of the Cummins corporation.
hydrogen generation and fuel cell development. No one is better equipped to support your
1R RQH HOVH FRPELQHV FXW Whydahed &dtditiodAd. SHUW LV H
in hydrogen generation with the manufacturing

)

Pioneering the world’s
largest scale PEM
electrolyzer installation

countries

S e aﬁgﬁgﬁ\o

technologies O

years of hydrogen electrolyzers systems

expertise installed worldwide
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Find out more at
cummins.com/hydrogen

WE'RE READY.
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