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WHAT IS FUEL CELL? ��������

Anode ��
•Hydrogen supply electrode �����
•Hydrogen separated into ions and 
electrons ���������

•Hydrogen ions move to Cathode via 
electrolyte ���(&�$%�	�*�

Electrolyte ���

•A substance that can only pass ions, not 
electrons +��#�'��"�����
�%

Cathode ��

•Air supply electrode  �����
•Hydrogen ions and electrons are 
combined with oxygen �������
,!


•Reaction produces heat and water 
�
�����)��

Produce electricity, heat and water through electrochemical reactions 
such as oxidation and reduction of hydrogen and oxygen
�����	
��� �
������
���
�
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DOOSAN FUEL CELL SPECIFICATIONS ������/


Technical specifications
�	/


• 8.3 x 2.5 x 3.0 m Size

• 440 kWElectrical 
Output

• Total : 90%
–E : 43%
–H : 47%

Efficiency

•HG (120°C)  
• LG (60°C) 

Heat
Output

• Ultralow CO2 and air emissions
� '��,
-�$�����
• Low noise and vibration
� ��*�+	

FPS
(Fuel processing system)

������
Converts fuel to H2

���(
���

TMS/WTS
(Thermal mgt/ water treatment system)

������
����
Maintain the thermal balance

Generates hot water (120°C, 60°C)
����&

�!��（ 120°C, 60°C ）

ESM
(Electrical system module)

������
Converts DC to AC
�#�"(
���"

PSS
(Power supply system)

����
Generate electricity and heat

�!"%��%

NG H2

• Total : 90%
–E : 48%
–H : 42%

•HG (120°C)  
• LG (60°C) 

��

")�

�)�

� 


�� ��
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CLEAN AND QUIET 	���


Clean 	� Quiet �


Gas Engine1)

/�	��

Microturbine2)

��/���

0.01

0.80

0.39

0.00

NG / Biogas

�����

Hydrogen
��

NOx (lbs/MWh)
�����������

998

1,157

1,497

0

CO2 (lbs/MWh)
��� �������

1) 600kW (Source: DOE)
2) 320kW (Source: DOE)

Noise @10m, dB ����
����

65

65

80

70

Piano Sound
���

Factory Noise
��
�

Piano Sound
���
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EFFICIENT & STABLE SUPPLY OF ENERGY
"��������


Higher efficiency and stability
"���

Superior availability
��#�

43% 37% 31%

47% 51%
39%

Thermal
� 

Electrical
� 

90% 88%
70%

95% 90% 85%

17% 26%

Gas engine
1�
	�

Microturbine
��1�!�

Solar
�# 

Wind
$ 

Hourly electricity generation vs. Solar
��!����	��� 

12:00 AM

12:00 PM

12:00 AM

440kWh

08:00 AM

08:00 PM

Electrical Efficiency by Sources
����������

Continuous, onsite power 
generation �8�2

�

Availability by Sources
��������#

50%

60%

70%

80%

90%

100%

Av
aila

bil
ity

Model 400 Fleet Median Unit Availability 

Rolling 3 Month Availability Rolling 12 Month Availability

92~98% 12-month rolling average 
fleet availability
"8��������%��9��
������

Monthly FC availability �
����������#

Microturbine
��1�!�

Gas engine
1�
	�

燃料�池 燃料�池

Solar
�# 

燃料�池
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FLEXIBLE INSTALLATION ������

Superior space efficiency
/������

Fuel cells require 300x less land 
than solar PV
5,$�%#8.&02/(!�-
*%#&�  ��0

Installation Flexibility
������

The container box sized module (8.3m x 2.5m x 3.0m) can 
be installed virtually everywhere
$�%#�"��'3�	���)�����)���� )
��
.�
+5,���2 

Rooftop 	�

Indoor ��
Multi-story / Multi-megawatt
��
����


太�能�池

�能

燃料�池系�
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PRODUCT PORTFOLIO ����

Natural gas / Biogas Model

������	

Currently available
���


Hydrogen Model
���	

Currently available
���


H2 from renewables
�$���#�!��

H2 from facilities
�$%��!��

LPG Model
��/���	
Currently available
���


Tri-Gen Model/ SMR for HRS
����	������������

In the process of development
���
�

Remote area or islands apart from the central grid
("����!�(����*

Power electric vehicle, hydrogen vehicle, and the 
nearby residents at once
	�� ��&+�#��&�)'��� 
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FUEL CELL APPLICATIONS 

�����

Hospitals
�=

Main driver of using fuel cells
��

�������

Application
����

Data Centers
%!��

Universities
��

Buildings
�2-

Utilities
�	7&

O&Gs
1*�/,(

Municipals
�$

Sustainable, 24/7 resilient, and 
safeguards quality patient care / server 
secure
� 3A�/�.A�>@8:/�40
��'����

Sustainable, resilient, and quiet
� 3A��A�?

Low-emission energy
�"#5+

Byproduct Hydrogen utilization
��-)/
.

Usage
����

• Own use          
6.

• Own use 6.
• Excess energy 
sold to nearby 
areas ��/5
+;�<9�



• Nearby areas 
<9�


• Own use          
6.

• Nearby areas 
<9�


Major Clients
���	
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DOOSAN HEAVY INDUSTRIES
% 1!�
Power solutions and generation equipment
&�/��!�
&0�

DOOSAN INFRACORE / BOBCAT
% !.'(� 8
Construction equipment, portable power and 
hydraulic components
��0�7*		��5�.-

DOOSAN CONSTRUCTION
% "0
Civil and architectural works and oil and gas 
plant equipment manufacture
����,�+���(#��$"�
0��
3�
DOOSAN ENGINE % 31'
Wide range of engines of all sizes to 
generate for a variety of industrial uses
�%��)��%2'�)��'
	�

DOOSAN CORPORATION 斗山公司
• Fuel Cell BG +&,)6�4�
• Electro-Materials BG &� ���4�

• Industrial Vehicle BG ��16��4�
• Mottrol BG Mottrol��4�

$18.2B Revenue
-Global: $12.3B (60% of total)
/�07���-5.
� *9���	-5.�262-
%���

39.4K Employees
(KOR + Global)
	�

+4�!
�58�*9�

Key Figures /3$# (2018)

*BG : Business Group ��4�
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DOOSAN GROUP GLOBAL PRESENCE
�
��	�����

Geith
: CE parts

CE 
factory

Chennai 
Works
: Boiler

Heavy 
factory

CE 
factory

Lentjes
: Boiler

Moxy
: ADT

Yantai 
: Wheel loader Skoda Power

: Turbine

Montabert
: CE parts

IMGB
: Generation

Doosan HQ
Fuel Cell Korea

Fuel Cell 
America

Bobcat 
: Small CE

Babcock
: Boiler

ü Overseas affiliate �����

ü Overseas entity ����

36

109

Global
��
56%

KOR
	�
44%

Employees (2018)
����
����

39.4K
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DOOSAN FUEL CELL ������

Fuel Cell experience

��*!81:6M#;@N
Founded in `14 following the acquisition of 

UTC power

/GC3-40��25�
��*,?

50

Years

300+

Innovative employees

HI���4&3�J�;�)
Based in Korea and U.S.

��"7E!K �A 

250+

Patents

HI���L��
Largest stationary fuel cell IP portfolio, thanks 

to the leading-edge R&D staff

�
M�;>1���.32$;�%+81:
6��;=F�5

+285

MW

of Installed Capacity

超�285兆瓦的装机容量
Doosan has focused on being #1 global 

leader in Fuel Cells

0(O<D�
,	81:6M#;�9M'B (2019)
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GLOBAL PureCell 400Ⓡ FLEET
��PureCell-400
����������

In operation : 170 MW (395 units)
1.�� �	��)������
Under construction : 227 MW (514 units)
"0�� ��	�)������

• In operation :             134 MW (306 units)
• ��中： 134兆瓦（306�）
• Under construction :    197 MW (447 units)
• 建�中： 197兆瓦（447�）
• Major application – Utilities ./ * � 010&

Korea ��
Utility centric market 
���������

• In operation : 36 MW (89 units)

 1.�����)�
���
• Contracted & Awarded: 29MW (64 units)

 9,-����)�����
• Major application ./ *

• Under construction : 1.2 MW (3 units)

 "0������)����
• Major application./ *

* Commercial & Industrial buildings 4�38�"+ 2019.4.29

Data
Center
%$�#

University
67

Commercial
Bldg
4�"+

UK ��
C&I* centric market
���
�	������

Commercial
Bldg
4�"+

Hospital
22

Wastewater
Facilities

!'5(0&

US ��
C&I* centric market
���
�	������
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KOREA PureCell 400Ⓡ FLEET
 �PureCell-400�"#/�1��135

Total !7
331 MW (753 units)
����0
�����

Operation 96
 134 MW (306 units)
����0
�����

Under Construction/
Contracted ��
��4

197 MW (447 units)
�	��0
�����
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MANUFACTURING FACILITY ����
120 MW production facility ����������
with over 50 years of manufacturing experience
#&?@���1�COG

1ST FACTORY  Conneticut, U.S.
60MW production facility
�1
�	��6� H+(
���,1-
<$

2nd FACTORY  Iksan, Korea
60MW production facility
��
�	��F�26
���,1-
<$

World-Class Quality System
��1
��0��
Leveraging aerospace legacy
�.S3S5D


• Automated cell stack fabrication and 
assembly

• Long term strategic suppliers
• State-of-the-art factory performance 
test

• ISO 9001 & ISO 14001 Certified

� 8��I)4�C14:
�E'"0�9�
�B@%�A1�0!7*>
�B@�
	���� 1�
	� ��� ;=
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NEW APPLICATIONS 
��

Excess  H2

@C6+*

Grid / Heat Network �/��/

Electricity

/ Heat

5; � 0;

Electricity, Heat

5;�0;

By-product 
H2 from 
chemical 
plants

���
	
�����

Description ��

• Vent-off H2 from 
Petrochemical plants etc. 
can be utilized to supply 
captive energy by using FC
� B@2&5,����47
�/:"%6+*(#�;
C

Advantages ��

• Commercial utilization of 
excess H2

• ‘Zero’ emission
• Improved Air Quality
� �	@C+*6���4
��E�"%
�$�9*?C

Power 
To

Power
�����

�

• Hydrogen is produced with 
the electricity from the 
renewables then the 
hydrogen can be used to 
generate electricity with 
fuel cell
� �4(<��3;.65�

3+*�1�+*�4	
2&5,�5 Grid / Heat Network �/��/

Electrolyzer
E->H2

Excess  
Electricity

@C65
H2

Electricity
/ Heat

5; � 0;

• Compliment intermittency
• Improved  flexibility options 
(hydrogen can be stored)
� D)D6=�
�#FA!6/- �+���
�

Tri-Gen
���

• Better financial stability 
• Reduced Carbon

• Improved Air Quality
� '�6>�8� 
���G"%
�$�9*?C

H2

Natural Gas / 
Biogas/Hydrogen

天然�/沼�/��

Grid / Heat Network �/��/

Electricity

�能

H2

��
Electricity/ Heat

5; � 0;

Charging Station 

充�站
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Thank You.
��


