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MITSUI E&S Co., Ltd. announces that the 
test operation of MITSUI-Everllence B&W 
7S60ME-C10.5-LGIA-HPSCR Large-bore 
Low-Speed Ammonia dual fuel engine 
(Maximum continuous output: 17,430 
kW (23,700 BHP) x 105 min-1 (7 cyl., L1 
point)) started at its Tamano Factory. This 
is the world's first test run with an ammo-
nia fuel on a large-bore, low-speed, two-
stroke commercial engine.
In addition, the development of auxiliary 
equipment other than engine is being 
carried out with the support of the New 
Energy and Industrial Technology Devel-
opment Organization (NEDO) as a part of 
“Integrated project for development and 
social implementation of ammonia fueled 
ships", and during this test run, the veri-
fication of the safety and performance of 
the ammonia fuel supply system and other 
auxiliary systems developed by MITSUI 
E&S will also be carried out. The engine 
and fuel supply system will be delivered to 
the above project vessel Ammonia Fuel Supply System (onshore)
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MITSUI E&S Co., Ltd. and licensor Everllence have achieved a world 
first hydrogen combustion operation of a large marine 2-stroke test 
engine at its Tamano Factory, aiming for the early launch of hydro-
gen-related businesses in maritime industry.
One of the four cylinders of the test engine 4S50ME-T (bore size of 
50 cm, output 7 MW, rated speed 117min-1, MEP = 2.10 MPa) was 
converted to a hydrogen operation, based on the LNG dual fuel ME-
GI engine design, and high-pressure hydrogen gas was supplied 
from the hydrogen gas supply facility (liquid hydrogen tank,  
hydrogen gas compressor, etc.) completed in October, 2024. The 
coupling operation was successfully conducted with this test engine 
at 100% load without any problems such as hydrogen leakage.
In this 100% engine load operation using hydrogen fuel, which 
ignites easily and requires proper combustion control, MITSUI E&S  
has succeeded in covering the equivalent of 95% of the heat value 
with hydrogen fuel, and the cylinder pressure curve was equivalent 
to that of the other three cylinders operated with conventional fuel. 
MITSUI E&S also confirmed that the hydrogen gas supply facility 
is capable of the stable supply of high-pressure hydrogen required 
from the engine. 

MITSUI E&S Co., Ltd.

Hydrogen combustion test on 4S50ME-T

Fig. Cylinder pressure 
curve on hydrogen 
and conventional fuel
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In 2022, Mitsui E&S DU (MESDU) received an order for two 
engines equipped with the world's first VCR (Variable  
Compression Ratio system). VCR adjusts the compression 
ratio to an optimal level based on engine output and LNG fuel 
characteristics. Depending on operating conditions such as 
engine load, it improves fuel consumption by approximately 
3% in gas mode and approximately 6% in diesel mode, signifi-
cantly contributing to reduced fuel costs and CO2 emissions 
during vessel operation.
This world-first VCR is integrated into the main engine 
“6X62DF-2.1” dual fuel engine installed for a coal carrier, with 
the vessel commencing service in 2025.
VCR technology was jointly developed by WinGD and MESDU, 
which can be installed on X72DF, X62DF and short-stroke 
X62DF-S engines, with plans to expand it to other engine 
types in the future.

Features of VCR
1.	Generally, engines achieve better fuel efficiency with higher 
compression ratios. In conventional engines, the compres-
sion ratio is fixed due to structural limitations, resulting in 
limited potential for fuel efficiency improvements.

2.	VCR mechanism incorporates a hydraulic cylinder at the 
bottom of the piston rod, and by adjusting the volume of the 
combustion chamber, the compression ratio can be changed 
to the optimal one according to the engine output, resulting 
in a significant improvement of fuel consumption.

3.	Furthermore, by combining iCER (Intelligent Control by 
Exhaust Recycling), which significantly reduces methane 
slip, with VCR, greenhouse gas (GHG) emissions equivalent 
to those of a high-pressure gas injection DF engine can be 
achieved.
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Mitsui E&S DU (MESDU) has delivered a new 5X52-S2.0 en-
gine, equipped with the world's first iSCR (integrated Selective 
Catalytic Reduction) system, to a domestic shipyard.
This engine has been installed on a 40,000-deadweight-ton 
bulk carrier scheduled to enter service in 2025.
This iSCR system, newly released by licensor WinGD to  
comply with the International Maritime Organization (IMO) 
NOx emission regulations, effectively minimizes engine room 
space by installing SCR unit in the unused space under the 
exhaust manifold. Furthermore, the space-saving effect is 
expected to enable faster and more efficient outfitting work at 
shipyards, leading to shorter shipbuilding cycles and reduced 
outfitting costs.

Features of iSCR
1.	iSCR is completely integrated on engine and is launched to 
address the growing demand for a compact solution while 
still capable of fulfilling Tier III emission regulations as 
required in designated Emission Control Area (ECA) zones. 

2.Promoting higher operation temperatures (favoured by the 
SCR reactions) while achieving a very compact overall 	
system design with limited external piping.

3.	iSCR is applicable for WinGD engines X52, X52-S, X62 and 
X62-S at moment.

4.	It is also compatible with the methanol dual fuel engine 
“X-DF-M” and the ammonia dual fuel engine “X-DF-A”.



The Latest Next-Generation Engine 
Equipped with VCR. 95

LATEST SHIPS BUILT IN JAPAN

Contents By Builder By Ship Type

Engines and Others

MITSUI E&S Co., Ltd.

Mitsui E&S DU (MESDU) has received an order for the world's 
first LNG dual fuel next-generation engine, “7X62DF-S2.0.”
X62DF-S2.0 series to be installed this time is lighter and more 
compact than the conventional X62DF series, while improving 
gas mode fuel consumption efficiency.
Furthermore, this engine incorporates a VCR (Variable  
Compression Ratio system) that achieves excellent fuel  
consumption. VCR adjusts the compression ratio to an optimal 
level based on engine output and LNG fuel characteristics. 
This significantly contributes to reducing fuel costs and CO2 
emissions during vessel operations.
This engine will be installed on a large pure car carrier  
scheduled to enter service in 2026.

Features of X62DF-S2.0
1.	The selected stroke-to-bore ratio results in a compact engine 
with low manufacturing and assembly costs. Service-friendly 
design will reduce downtime and cut operating costs.

2.	WinGD’s well proven electronically-controlled common-rail 
technology results in lower fuel consumption across the 
entire operating range, especially at low and part loads.

3.	X-DF engine allows iCER to be integrated as an on-engine 
type.

4.	The short-stroke concept engine is also applied to the 
X52DF-S.
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Marine engine monitoring system CMAXS LC-A
MITSUI E&S Co., Ltd. has obtained Innovation  
Endorsement for Products & Solutions (IE P&S) certification 
from Nippon Kaiji Kyokai (ClassNK), for its next-generation 
marine engine monitoring system, CMAXS LC-A , provided by 
MITSUI E&S Group. In January 2025, the first vessel equipped 
with MITSUI E&S marine engines and featuring CMAXS LC-A 
system entered in service. 

Predictive Maintenance Technology outline
CMAXS LC-A system represents a significant advancement 
in marine engine monitoring technology. Using eXplainable 
AI (XAI) based on engineering principles, the system can 
detect potential engine malfunctions in their early stages and 
automatically identify problematic components and factors. 
This capability enables ship crews to perform rapid trouble-
shooting and preventive maintenance, reducing the risk of 
unexpected breakdowns during voyage operations.

Condition diagnosis
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