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Organization of Engine＆ Energy division

❷MHIES-A（Singapore）

❺MHIES-V
（Vietnam）

❹MHIES-P
（Philippines）

❶Mitsubishi Heavy Industries Engine ＆ Turbocharger,Ltd.
❷Mitsubishi Heavy Industries Engine System Asia Pte.Ltd.
❸PT.MHI Engine System Indonesia
❹MHI Engine System Philippines,Inc.
❺MHI Engine System Vietnam Co.,Ltd.

❶

❷

❸

❹

❺

❶Mitsubishi Heavy Industries Engine＆Turbocharger(MHIET)

Mitsubishi Heavy Industries
(MHI)

Growth Strategy Office

Mitsubishi Heavy Industries Asia Pacific(MHI-AP）

❸MHIES-I
（Indonesia）
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カーボン
ニュートラル燃料

H2

圧縮水素

液体水素

合成メタン

合成軽油

アンモニア

+CO2

+N2

植
物

脂肪酸メチルエステル
FAME

水素化処理植物油
HVO

バイオディーゼル、水素、

アンモニアについて取組み中

CO2回収

エンジン排ガスからCO2を回収

排気

ハイブリッド発電

再生可能エネルギーの有効活用

【 Hydrogen engine Genset 】 【 CO2 Capture system 】

Under Development Under Verification

Triple Hybrid System
【EBLOX】

500 1,500

Line up of Mitsubishi GenSets



4© 2016 MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved.
© MITSUBISHI HEAVY INDUSTRIES ENGINE SYSTEM ASIA PTE.LTD.  All Rights Reserved 4

IPP

Plant

Hotel

Stadium

Hospital

Diesel,Biodiesel

Gas,Biogas

Hydrogen
The Path to “Zero” CO2 Emissions

Over 900 units

Line up of Mitsubishi GenSets
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Commercial buildings

Residential buildings

Hospital, Airport, Data Centers

Alternate unreliable 

grid power 

Factory

Grid parallel

Independent power supply

Mega factory

Application of Gas GenSets
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Power grid CO2 emissions Target by 2030
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Myanmar

Vietnam

Thailand

Philippines

Malaysia

Indonesia

Singapore

Cambodia

No target

▲25%1)

▲25%1)

▲70%1)

▲35%2)

▲29%1)

▲36%2)

No target

CO2 emissions coefficient (ton/MWh)

No official data

0.572

0.550

0.658

0.632

0.619

0.516

0.813

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

CO2 emission rates in Southeast Asia are higher than in Japan. Because of its high electrical 

efficiency, gas engine gensets can drastically contribute to cut CO2 emissions.

MGS1500G : 0.480

MGS1500G : 0.263

Gas GenSets Cuts CO2 Emissions
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Offer a phased plan to 

reach zero carbon

PV100％

50% 

〜
20%

Gas engine +Grid

Low HighPower Quality

Carbon-free

PV + H2 engine + Battery

limitation of power quality

20% 

〜
0%

Grid（diesel）

Very few users can depend 

solely on PV 

PV+Grid

Areas to install PV panels need to be

secured. PV power is unstable, low

quality, and cannot greatly contribute to

carbon neutrality.

Replace with hydrogen engine for zero carbon emissions when the infrastructure is 

ready. Having batteries in addition can ensure power quality and further help achieve 

carbon neutrality. 

PV + Gas (or Bio) engine + Grid
・Combining PV and gas engines, a stable and constant

power supply with low carbon emission is achievable.

・Begin researching customer needs to respond optimally

and efficiently.

Gas GenSets Offers a Solution for the Journey to Net Zero 
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■Grid

■PV

■Gas 

■by boiler

■
by exh. 

Boiler

Grid + Gas-fired boiler Grid + PV + Gas-fired boiler Grid + PV + Gas GenSet CHP

Power grid + 
Gafired boiler

Daily Energy consumption

Total Electricity consumption kWh 72,100 72,100 72,100

Electricity from Power grid kWh (A) 72,100 64,363 34,063

Electricity from PV kWh 0 7,737 7,737

Electricity from Gas engine kWh 0 0 30,300

Total fuel gas consumption MMbtu (B) 33.38 33.38 252.17

Fuel gas consumption for Boiler MMbtu 33.38 33.38 0.00

Fuel gas consumption for Gas engine MMbtu 0.00 0.00 252.17

Daily CO2 emission

CO2 emission from power grid t/day (A) * (C) 47.4 42.4 22.4

(C) CO2 emission rate:0.658t/MW

CO2 emission from fuel gas t/day 1.8 1.8 13.3

(D) CO2 emission rate:52.91kg/MMbtu (B) * (D)

Total CO2 emission t/day 49.2 44.1 35.8

CO2 reduction rate % 0.0 Δ 10.3 Δ 27.3

1000kW-

4.8 MMbtu/h

24.9 MMbtu/h

1000kW-

4.8 MMbtu/h

4000kW- 1000kW-

CO2 Reduction Rate in PV and Gas GenSet CHP Solution
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Utilization of Biogas (PT Osaka Gas Indonesia)
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Energy Service Solution (PT Osaka Gas Indonesia)

◆ Provide one-stop service for fuel conversion and energy conversion

services with no initial investment and related utility service

◆ Periodical maintenance and energy audit upon request

◆ Apply potential subsidy with JCM by Japanese government
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◆ MHIET has developed a “triple hybrid” autonomous power supply system that 

combines renewable energy such as solar power with a reciprocating engine 

generator and storage battery, allowing for optimal stabilization control in island mode 
operation.

EBLOX / COORDY for Microgrid Solution
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EBLOX / COORDY for Microgrid Solution

＋

Electrical DemandGrid Supply

PV Power Supply

Electrical DemandBattery and Engine

＋

Grid Connecting

Off Grid Situation
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◆ Off grid solution
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PV power supply
Battery

◆ PV power output is fluctuated with the influence of clouds.

◆ Battery stabilizes the fluctuation of the PV output with charging and discharging effectively.

◆ Engine is operated without interruption of suppling power. 

Engine
Generator

Hybrid 
System
Output
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EBLOX / COORDY for Microgrid Solution
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Features of EBLOX / COORDY

2. Power Resources Management 

1. Grid Stabilization
3. Optimum Control of Battery
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EBLOX / Application

Hybrid System

Small Town in Off-grid Area Remote Islands

Battery Engine
Generator

Energy 
Management 

System

Solar Power 

Power supply 

for Mining

New industrial park
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2020 2025 2030

▼Validation of mobile type

▼Demonstration started in Turkey

【EBLOX】
Low carbon off-grid system

Zero carbon with 100% H2 engine

Low carbon gas engine

【100% H2】

【NH3】

▼Combustion test

【CH4

biogas】

Low carbon genset engine

2022 FS Dev・Vali. Market

Marketing

Zero carbon to heat users

Zero carbon marine engine

Zero carbon genset engine

Dev. finish

▼Running at 2 sites in Japan since 2016, 40000+hr

▼Achieved stable run w/ 35% H2

▼MOU w/ CALIK 

▼Signed co-development w/ Toho Gas

▼Signed co-development w/ AIST

▼Achieved stable run using modified 1-cyl engine

▼FS

▼FS

▼Validation ended in Japan

▼Running stably using CH4 (60%) and CO2 (40%)

（※）TBD considering infrastructure

（※）

【Biodiesel】

Low or zero carbon engine ▼Combustion test at MTEE-N

【CO2 recovery for gas】

【H2 blend】

Marketing

Marketing

Marketing

（※）Marketing

（※）Marketing

（※）Marketing

Dev. finish

Dev. finish

Product Development for Carbon Neutrality 
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