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WHAT IS FUEL CELL? +4 2kkieaith ?

Produce electricity, heat and water through electrochemical reactions
such as oxidation and reduction of hydrogen and oxygen

B BAFERMN~ER, #FK , fliNSANEESISE

Anode

o2)

Cathode

Anode PER

« Hydrogen supply electrode S{EEEK

« Hydrogen separated into ions and
electrons S BEMREFHIEF

« Hydrogen ions move to Cathode via
electrolyte S EFEBITEERZNZEIER

Electrolyte FBEFR

* A substance that can only pass ions, not
electrons —fREEEIEEFMARETFH
Yl

Cathode [BtR

« Air supply electrode Z=S{EJ9RER

« Hydrogen ions and electrons are
combined with oxygen S EFHEF5S
=Ry

«Reaction produces heat and water {3
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DOOSAN FUEL CELL SPECIFICATIONS LU B IS

PSS
(Power supply system)
(B RS
Generate electricity and heat
LEEREERIAS
Technical specifications
BRI
NG XR5 H2 &5
Size R~ «83x25x30m
Electrical « 440 kW
Output
a4
\ > Heat «HG (120°C) |*HG (120°C)
(Fuel processing system) o B T OutpUt LG (60°C « LG (60°C)
PRI R || ] A (60"
Converts fuel to H, 9 Efficiency | «Total : 90% |« Total : 90%
B RAES FYES —E: 43% —E:48%
TMS/WTS —-H :47% -H :42%
(Thermal mgt/ water treatment system)

AERRF/ KBRS
Maintain the thermal balance (Electrical system module) Ultralow CO. and ai o
Generates hot water (120°C, 60°C) BSE5iER * Vltralow L0, and air emissions
) o J > My o L i 1 1
FEEERK (120°C, 60°C ) it ATeET ol | Lov noise 2nd vibration




CLEAN AND QUIET i&xB%&is

Clean i&i& Quiet ZFH

NO, (Ibs/MWh) CO, (Ibs/MWh) , » -
Gl (B/ER ) —SEii (/Jkmer) Noise @10m, dB LOKAMHIRE SN
| | |

PureCell® 0.00 0 65

55
o

PureCell® 0.01 998 65

NG / Biogas
1,157 80
1,497 70

A5/ BS
1) 600kW (Source: DOE)
DOOSAN 2)  320kW (Source: DOE)

o
0.80
Gas Engine"
MRS
@ 0.39
Microturbine?
B SECHL




EFFICIENT & STABLE SUPPLY OF ENERGY

B RIS ERIBEIR A

Higher efficiency and stability
RBIEE

Electrical Efficiency by Sources
EREE TSR ~HENE
90% 88%

Thermal
#ae

Electrical

FEEE

an &

PureCell Gasengine
WA EHA {URURS AT,

Microturbine

e
Hourly electricity generation vs. Solar

SAMEEELL & F=BE

Continuous, onsite power
generation HFEEAVINIE AR

440kWh

Superior availability

o] jE53

Availability by Sources
=AY E LT

95% 90% 85%

17% 26%

IIII@XK

PureCell®  gas engine  Microturbine

PRl HEREIN Wind
W ) & 4 = X
PR St APBHgE Xl8E

Monthly FC availability $5§RE; (2B R 55 ol /%

Model 400 Fleet Median Unit Availability

e ——— [t | Ta i

Fa
-~ _.%

92~98% 12-month rolling average ]
fleet availability

Availability

EELR124 BIHEB R Ger] M AESTE
92~98% ]

50% |

BT 0 L0 O 0 O 0 O 0 0 @ @ 0 B D D D D e O B B -

¥

[ Roliing 3 month —= Rolling 12 Month




FLEXIBLE INSTALLATION Z3&EA93E M

Superior space efficiency

BRI EFIA

Fuel cells require 300x less land
than solar PV
LSRRt TR AV T EFR 2 KEH
BEFEIPAY3003 22—

Solar PV XPHEEEE
3.1 acres/GWh/Yr

Wind R g
0.28

PureCell® Fuel Cell Systems
0.01 REEBMRS

Installation Flexibility
RERIRIEMHE

The container box sized module (8.3m x 2.5m x 3.0m) can
be installed virtually everywhere

*%*45@3’@&%@%%%7(4\ ( 8.33Kx 2.55x 3.0k ) , JLFTLL
e YA EI) Y] Indoor 2=/

Multi-story / Multi-megawatt
ZEERN/ZIIR




PRODUCT PORTFOLIO FESRME

Natural gas / Biogas Model Hydrogen Model

RAS/BSEE SSIRE
Currently available Currently available
Bl a8 Bl ~ha

H, from renewables

H, from facilities

RERBERFENES KBEREFHES
LPG Model Tri-Gen Model/ SMR for HRS
RICGHSIER SE=URR/ MSUSREESRREERA
Currently available In the process of development
T

Remote area or islands apart from the central grid Power electric vehicle, hydrogen vehicle, and the
mE O X A RITHE X a5

nearby residents at once
DOOSAN
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FUEL CELL APPLICATIONS {8 tiad e

Application Main driver of using fuel cells Usage Major Clients
W Hospitals Sustainable, 24/7 resilient and . OWN Use L=: SAINTFRANCIS
safeguards quality patient care / server g |
secure
HiFet. XM, RIESHRENGEE @) First National Bank
Ji/f] /iﬁ%%?@ One with You.
""""" oW U B imeANN e
@ Universities e =F  uconN
. ) » ) « Excess energy 1T
A Sustainable, resilient, and quiet sold to nearby B
_ alfFst. M. ZEF areas ZRAJAE
Buildings RS
ENikY
"""""" R .Neabyareas =
I\/Iun|C|pa|s it X @
Low-emission energy ABERDEEN
IR e
ICHNP
Byproduct Hydrogen utilization ’ %"}‘%‘ use O Hanwha
=Y =RIFI « Nearby areas OTOTAL

B R
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DOOSAN CORPORATION LA TF]
» Fuel Cell BG ##le;thr v EER]

« Electro-Materials BG BB F#1 4 pa &£

« Industrial Vehicle BG Pl Z& g &

« Mottrol BG Mottrol@\EH]

DOOSAN

*BG : Business Group ElEEF]

Key Figures SXEEEUE (2018)

DOOSAN HEAVY INDUSTRIES
SET I

Power solutions and generation equipment

FAMERS E=RBIRE

Revenue
- Global: $12.3B (60% of total)

SIFIiE182(Z% 7T

- i34 1 123{2%7t ( ARER
60% ) N ' =

@ Employees

$18.2B

DOOSAN INFRACORE / BOBCAT

L TSN/ L3

Construction equipment, portable power and
hydraulic components

fETiIRE. BalalhMikERE

DOOSAN CONSTRUCTION

R[S

Civil and architectural works and oil and gas
plant equipment manufacture

:tgiFEILmI& DR ABNRAS I &&
DOOSAN ENGINE AN

Wide range of engines of all sizes to
generate for a variety of industrial uses

A AT EM I RIRSFRR TR

(KOR + Global)

3.948RT
( FHEl+iBIh )
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DOOSAN GROUP GLOBAL PRESENCE

S LERELERIS

Yantai
: Wheel loader

Employees (2018)
2018FRTH31H

Global

=21y
56%

v' Overseas affiliate BN F AT
v Overseas entity JG4MEK

1
1
I I Geith !
: CE parts ,"
\ r
— AY 1
= Fuel Cell Y /
—_— \ 1
—— America b .
1
S X P
. NYZ  Babcock N %
- r4ln : Boiler ""““'. o
\\ ‘
’ ’,¢/ ,’ '
! factory el
Ill I,’
l"
! Montabert

E Bobcat I I : CE parts
: Small CE
36
e

109

Skoda Power
: Turbine

/-

11
-7 : Generation /

CE
factory

Lentjes
: Boiler

Cﬁennai

Works
: Boiler
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DOOSAN FUEL CELL s} ik#ieg;th

Fuel Cell experience

SOEEEWSHEEAE JUCTENEZS

Founded in 14 following the acquisition of
UTC power

XS RAIN DA E G , FT14FEMIL
Innovative employees

HII3002EELIENHNRT

Based in Korea and U.S.

PR RIREFEFISEE

Patents

HBIS250IE R

Largest stationary fuel cell IP portfolio, thanks

to the leading-edge R&D staff

FEEWTHEAR | HERAHIEEIVARE  §

R : Boosa“

of Installed Capacity o
gl o “furl Cell America,Inc.
Doosan has focused on being #1 global
leader in Fuel Cells

SHU—BEEBI TR R kNS E (2018)

e
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GLOBAL PureCell 400® FLEET

2IkPureCell-400BUBAES PRI FB (R R 5

(9o¢ Korea EHE )
| Q.& Utility centric market
In operation : 170 MW (395 units) BiaLA g E
ey =Y == N 170JkE ( 3951) - In operation : 134 MW (306 units)
Under construction : 227 MW (514 units) PBEP . 13438 FL (3061 )
S JaL « Under construction : 197 MW (447 units)
IR 227kE, ( 5144) - BIEP 197K F (4474 )

( & Us 3 )
EC&I* centric market
A1 TV

* In operation : 36 MW (89 units)

« iIZE" : 36JKEL (891)

» Contracted & Awarded: 29MW (64 units)
« B84 29JkE (641 )

DOOSAN

« Major application — Utilities FZERFY — 2\ FLigH

s

=

- »
= ’

d

N

« #igeh : L.2JKE (34)
» Major applicationFZR7

(E\‘I'/A UK Z2E
C&l* centric market
\‘

yoE 3

» Under construction : 1.2 MW (3 units)

* Commercial & Industrial buildings I TEER 2079.4.29
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KOREA PureCell 400® FLEET
5E[E PureCell-400BY i Ba PAF Bt {HER 2R 458

Total it [operation . 134 MW (306 units) ]

331 MW (753 units) 134JKE ( 3064 )
331JKE (753%) [Under Construction/ 197 MW (447 units)

Contracted FEGH/EL  1973KE (4474 )
SK E&S Gangdong (2020, 19.8MW) ]

| SKIPC Hydrogen (2019, 0.44MwW)  H, | —

| KHNP Songrim (2020, 39.60MW) — Lotte Tower (2013, 0.80MW)

| EW Power llsan 4 (2018, 5.28MW) | 5 Pochun Private (2017, 0.44MW)

LW Power West Incheon 2 (2016, 5.72MW) |—{- ¢y |~ Park One (2020, 0.88MW) ]
Incheon, cou

—t— e A

]

)
LS Power New Incheon 2 (2019, 1848MW) J— (<% O—Ogdgtg S.E Bundang 2 (2013, 3.08MW) ]
S Power New Incheon 3 (2019, 20.24MW) |———O)| Hedrston S.E Bundang 3 (2016, 5.72MW) ]
| W Power New Incheon 3 (2019, 18.04MW) | Ey;:;:k Cpeonan S.E Bundang 4 (2018, 1672MW) |
| M Power Incheon 1 (2019, 15.84MW)  |— Osoribnc | S.E Bundang 5 (2018, 5.72MW) ]
| GS Power Bucheon (2019, 10.56MW)  |— | KDHC Dongtan (2018, 11.44MW) |
| PTES 1/2 (2013/18, 3.08MW each) — & | GS Power Anyang (2011, 48MW) |
| W Power Cheongsu (2019, 5.28MW) | o) | samchully Gwangmyeong (2017, 264MW) |
| M Power Sejong (2019, 5.28MW) | il —{ SK Gas Ulsan (2018, 0.44MW) LG |
| Eugene Oseong (2018, 9.68MW) — —— KHNP BGE (2017, 30.8MW) ]
[ Petroconergy Baegot (2017, 6.16MW) ]— —[ Busan I.F.C (2014, 0.40MW) ]
| SE Ansan (2014, 2.64MW) — ———{ Booksam spa (2019, 0.88MW) ]
| Hanwha Daesan (2020, 50.16MW)  H,] | M Power Boryeong (2017, 7.48MW) | 14

e



MANUFACTURING FACILITY &Er=ig5t

World-Class Quality System

120 MW production facility 120k RAIEFEIHE HE—E RS
with over 50 years of manutacturing experience Leveraging aerospace legacy
PHERET SOFRIFIESETE B E S T

1ST FACTORY Conneticut, U.S. 2nd FACTORY lksan, Korea » Automated cell stack fabrication and

60MW production facility 60MW production facility assembly

%—?‘IGTLT%F§7E§SX¢§ %:%"(Il:hﬂ:ﬁ%ﬁﬁlll  Long term strategic suppliers

60K ELAYAEF=iR e 60K ELRIAEF=IRHE » State-of-the-art factory performance
test

« ISO 9001 & ISO 14001 Certified
- B FEtERIEAIAS

« RKEASKRE AN

« BT RSTHA T MHRENIL

« {BIFISO 9001FISO 1400LAIE 15



NEW APPLICATIONS #hiMZF

Description i¥{5 Advantages fit#s
« Commercial utilization of
« Vent-off H, from ame
By-product Petrochemical plants etc. —_— lexcesls H2. .
H, frgm can be utilized to supply ﬁ : * 'Zero emission
chemical captive energy by using FC Zg,;g'ty;;bﬁgat — « Improved Air Quality
plants « BRI |, STLARIARA / Heat - WFIESSHEWFIA
REUI W SFHERRS S KR AR E/AE . "F" HER
= — = o=
Hgn“;t m% = Grid / Heat Network F[/#% - MEZSHRE
* Hydrogen is produced with Excess . . .
the electricity from the _\‘/_ Electricit Electrolyzer |« Compliment intermittency
Power renewables then the e m‘;ﬂ[% 1H2 « Improved flexibility options
To hydrogen can be used to (hydrogen can be stored)
Power generate electricity with . [EERBRTRN

C ) ppigy fuel cell E'ec"icitvl_ - - IEEEIRIORIEN (SRS )

5 - FUFRE T AEAERREE ) e
FESS , RAEESTRT e
%*4%‘?@23% Grid / Heat Network E3[/#v
Charging Station . . .
e « Better financial stability
FTTTTTTTTTT, Natural Gas /

* Electricity Biogas/Hydrogen ® Reduced Carbon
D s = g ‘ ,
% S 45 e Improved Air Quality
I ISAN T

: - BIFSISEM
Electricity/ Heat o I IRHERR
FBHE / $BE . E&E?E/EME%

Tri-Gen

Grid / Heat Network HB[/3#pd 16







