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MITSUBISHI

HEAVY INDUSTRIES

Lineup of Mitsubishi Gensets

Output(kW)
Fuel Gen-set Model 0 500 1000 1500 2000
Diesel
_ MGS
Bio
Diesel
500 1,500
Gas
_ MGS-G
Bio
Gas
Genset Model MGS05006 MGS1000G MGS15006 MGS04506 MGS12006
Output KW 500 1000 1500 450 1200
Engine model GS6R2-PTK GS16R2-PTK GS16R2-PTK GS6R2-PTK GS16R2-PTK
Speed min-! 1500 1000 1500 1200 1200
Gen. Eff. % 40.2 440 41.0 42.7 42.7
Hot water % 19.6 13.5 12.7 20.4 11.7
Exhaust heat % 21.3 19.6 21.0 20.3 215
Total EFff. % 81.1 77.1 74.7 83.4 75.8
NOx emmision 200
at0,=0% ppm — with de-Nox system L L 2t
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Lineup of Mitsubishi Gensets MITSUBISHI
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Application of Gas Gensets

MITSUBISHI

HEAVY INDUSTRIES

Commercial buildings
Residential buildings
Hospital, Airport, Data Centers

Grid power unreliable
Supplying power to factory

_—

Parallel operation to the grid
Independent power supply
IPP

gﬁ::;:t‘“ KW/set 1,000kW
Unit set 5
Client _ Urban Area
District Heating
Location = Tokyo, Japan
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ype

Engine Engine _

Generator

Output kW/set 5,500kwW
Unit set 6
Client _ IPP
Location - Indonesia

Generator

Output kW/set 1,500kW
Unit set 50
Client _ IPP
Location - Russia




Lower CO2 Emissions from Gas Gensets MITSUBISHI

CO2 emission rates in Southeast Asia are higher than that of Japan.

Power grid CO2 emissions Target by 2030
MGS1500G : 0.480

(1)

B Myanmar i No target
€)) e i i | c
Sl Thailand I 1 A25%1)
— ! ! 0.572 °
I [
— : i . | :
| | 0550 o
! ! -
T 1 ' A25%1)
E ] 0.658 2o%
] 1
— : ! = o
! | 0.632 A70%
L : : I ]
I T T I 1 0/:2)
i | 0.619 A35%
] 1
i i A 36%2)
i | 0.516 °
E L : I ]
I T I ! A 0/, 1)
] i 0.813 29%
1 1 <
1 1
1 < £
1 1
1 1
| i
0 0.2 04 0.6 0.8 1 1.2

CO2 emissions coefficient (ton/MWh)

1. Compared with BAU (no additional effort made to reduce emissions); 2. Compared with 2005 (real GDP)
Source: https://www.iges.or.jp/

© MITSUBISHI HEAVY INDUSTRIES ENGINE SYSTEM ASIA PTE.LTD. All Rights Reserved 6




MITSUBISHI

Solution for the Journey to Net Zero REATAmBUSTRIES

Replace with hydrogen engine for zero carbon emissions
when the infrastructure is ready. Having batteries in addition

Carbon Very few users can can ensure power quality and further help achieve carbon o hased olan t
reduction depend solely on neutrality. era pnased plan fo
reach zero carbon
rate PV I e
100% pv | (¢ PV + H2 engine + Battery J
| N o —_— A e = =
|
|
|
0 b -
50% | & -Combining PV and gas engines, a stable and constant .
~ I ’,‘ power supply with low carbon emission is achievable. ;
20% ‘o, -Begin researching customer needs to respond optimally 'l
b and efficiently. et
I 'l.'......... -‘---“- an®
I llllllllll. llllllll.......-... ..... -.-...-.-.-----IIllnlll ||lllll
| | »
20% l PV+Grid
~ | Gas engine +Grid
0% ,
| Areas to install PV panels need to be ’
I secured. PV power is unstable, low
I quality, and cannot greatly contribute to
carbon neutrality. . .
I Hiraty Grid (diesel)
Low Power Quality High
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Utilization of Biogas (PT Osaka Gas Indonesia) MITSUBISH

Carbon Neutral Biogas
Atmospheric Radiation/Flare Ring (Combustion) To be certified by ISCC

Suspicious 5
ingredient J
removal ~

+ Fuel (Boiler)
Power Generator

CH, 60% Ty oF

] Purification [l FYIV /TN
e Impurities

Impurities Removal

Siloxaf\e. CO, Removal
H,S Air.etc

Fuel for
wr NGV

o= - Q

Residence

7y 5’73‘ Industries
Y TP IPEL.

Generation

ar‘;ﬂ

\|‘l n_

Biogas Purifier in Thai]an;j Pipeline injection NGV Station

made by Osaka Gas since 2015 since 2010
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Energy Service Solution (PT Osaka Gas Indonesia) MITSUBISHI

€ Provide one-stop service for fuel conversion and energy conversion
services with no initial investment and related utility service

€ Apply potential subsidy with JCM by Japanese government

€ Periodical maintenance and energy audit upon request

Pertamina Partnership

Group

\ Natural
Gas
Natural pro posal’ ' Energy service proposal

Gas
Supply

Industrial Customer etc.

Contribute to reduce energy
consumption and cost
Ill I | I
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EBLOX for Microgrid Solution o

€ MHIET has developed a “triple hybrid” autonomous power supply system that

combines renewable energy such as solar power with a combustion engine generator
and storage battery, allowing for optimal stabilization control in island mode operation.

A " 4

-

.

Triple Hybrid Power Generation system
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EBLOX / Application MITSUBISHI

/ \ Power supply
Hybrid System for Mining

Energy
Management | g
System

New industrial park

cm'.-

"A“\l"t A
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EBLOX for Microgrid Solution L]

¢ Off grid solution

PV Power Supply Grid Connecting N N Constant
= . . aanli + "‘""'IF{\\—/T\_/E Grid Electrical Demand
0 & Supply | \
o ;f--ﬂ .';“.‘I
O X z

Time
°©
Q)
= . i )
S Off Grid Situation —> X
c
> Stability Problems
i. Time

/I\ Constant
N
T
~
} 7

N Y

Englne
Generator g
| =4

EBLOX in Off Grid

Time

© MITSUBISHI HEAVY INDUSTRIES ENGINE SYSTEM ASIA PTE.LTD. All Rights Reserved



Product Development for Carbon Neutrality TRy

EBLOX
(Triple-hybrid power _vailable on the market
generation system)

I
BIOﬂerI. g e Validation ilable on the market
- Biodiesel |

|
_s available on the market
|
T Bxpand product fine (1~5MW)

Hydrogen-natural gas
bi-fuel engine
+ 25~30vol% H,

Development

. T rcial prototype
Hydrogen engine o Prototype development nt, available on the
market*
Ammonia-fueled cial prototype
. Component test Prototype development nt, available on
engine market*
Demo plant design and , available on the
CO, capture system Component test s et

*Timing depends on infrastructure readiness
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