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Turbocharger

NOx reduction

Training program

Comprehensive Supplier of Marine Propulsion Systems

Qur mission is to continue to advance the world's maritime logistics and transportation by playing a central
role in the heart of the ship. With our reliable engines at the core, we offer environmental technology to
reduce greenhouse gas emissions, alternative fuel supply systems, DX, and after-sales service to support
efficient ship operations. We contribute to our customers as a total supplier of ship propulsion systems.
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EEDIPhase 1 EU-MRV EEDI Phase 2

EEXI survey

2008 2013 2015 2018 2019 2020 2022 2023

Fuel consumption  EEDI Phase 3 for

Base year report to IMO DCS  certain ship types

in service ships

EEDI and SEEMP

Target

GHG
20_30 % reduction
Efficiency
40 % improvement
25 o/ %  Zeroemission
A) fuels

*ClassNK estimates

ClI for

Increasing GHG Regulations Make Fuel Conversion Mandatory

The IMO (International Maritime Organization) has revised its greenhouse gas (GHG) reduction strategy,
adopting a target date of around 2050 for achieving net zero emissions, which had been set at 2100. GHG
regulations will be accelerated, with the IMO introducing mid-term measures from 2027 and the EU
introducing new shipping EU-ETS and FuelEU Maritime. MITSUI E&S will respond to the growing needs for
low-carbon and zero-emission fuel use.

FuelEU Maritime

EU-ETS for Shippin:

2024 2025 2027

V

EEDI Phase 3 for
remaining ship types

Mid-term measure

GHG
70 _80 % reduction
Efficiency
45 %* improvement

Zero emission
7 *
2 % fuels

GHG emission

Net-zero
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Based on the tried ai e fuel oil engine, this d
responds to the
Thisis ps.

Vellow parts + added-parls for ME-GI -
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High Reliability and Flexibility to Enable Fuel Conversion

RIS s

Utilizes a Variety of Fuels

BHRDOITTR TS EAA
ZfEAY2GI(Gas Injection) FzI>>
> EARR|I N R (LFL: Low Flashpoint
Liquid) ##7zfE> LGl (Liquid Gas
Injection) FZ Il )EY, D
Te XX (RAHALNG) . TR
X&) =) BACEBAA(LPG) 0o
TR IRIBHTHIE CEET .

We offer two types of dual fuel engines: Gas
Injection (Gl) engines that use fuel gas and
Liquid Gas Injection (LGl) engines that use
Low Flashpoint Liquid (LFL) fuel. They can
be used with a variety of fuels, including

methane (natural gas, LNG), ethane, metha-
nol, and liquefied petroleum gas (LPG).

Fuel T Fuel
ME-GI SRLVES Designation
Gas Injection Methane -Gl
Ethane -GIE
Fuel T Fuel
ME-LGI uel fype Designation
Liquid Gas Methanol -LGIM
Injection
! LPG -LGIP

N TIN=
GHGHIRic55
Significant GHG Reduction
REMBHIE MK COHFHED D1
WZEPRADFHRTY . BHOAL
RELIUIAE Ay THDHHL,
FAMZCGHGHIBICAZEM TEE
T EHIC. COaHERVVERTIIY
SaVBELTHRFEN TV 7> E
ZTREIVIVORBELEDTNE
o BB DAR XL —IIEHR
BOEIFEAEEFHEVZO, MRk
ICR2T SOXIRFID T EIRETT .
[BFFC PMORIRBICHIR TEE Y.

The main advantage of alternative fuels is
that they emit less CO2 than heavy fuel oil.
Furthermore, our methane dual fuel engines
have low methane slip and can contribute
significantly to real GHG reduction. We are
also developing ammonia dual fuel engines,
which are expected to be a zero-emission
fuel that does not emit CO2. Methane and
methanol, which are alternative fuels, con-
tain almost no sulfur, so SOx regulations can

be met through fuel conversion. At the same
time, PM can be significantly reduced.

- ANPGRS
Blco1Eme/z
61 Units Manufactured/Ordered
=HE&S IE1994F(CHH FITFEERIT T
XERET IV ERFEL. FRABT
TR T DV %BEIC61AZEL TV
%9 (2024F8AKER) . KD
MBI DG EREU-RLTE
FHREOMERZN—AICL. Z£ZIC
Gl/LGIBEERmEEINT B THS
7eth. BWMEBRMDHUET .

MITSUI E&S was the first in the world to de-
velop a methane dual fuel engine in 1994
and has already received orders for 61 dual
fuel engines (as of August 2024). Our dual
fuel engines are highly reliable because they
are based on the industry-leading fuel oil ME

engines, to which we add GI/LGl compo-
nents.

40
[Units] Dual Fuel Engines
Manufactured & Ordered
(as of Aug. 2024)

Under
Development

LNG Methanol LPG  Ethane H-& Ammonia

Dual Fuel Engines

BHR100% sk
Operable with 100% Fuel QOil

BB OA SR BESRBERE R
SERLHARIZ B, RO PEEE
KRICEDB/EERDORRENEE T
T, MHOTTMEI U, B
DHEERTS [REEEGEE—N]
£ BREHR S LFLIEIE D B OB
S OOYNE) EEETE [Tk
FHBERE—R] D2DDEEHE—RNDDH
V. BEEORRICADYSERHT
BT, BRROE—NIBICORE
L. GII 2> TIEREBERB OER
EADRRLBEEITETT.

A major challenge in fuel conversion is secur-
ing alternative fuels economically, and oper-
ational flexibility to match fuel prices and
availability is critical. Our dual fuel engines
have two operating modes: “fuel oil mode”
which uses only fuel oil, and “dual fuel
mode,” which uses both fuel gas or LFL fuel
and a small amount of fuel oil (as pilot oil),
allowing operation according to customer
conditions. The system also supports mode
switching during operation and flexible set-
tings for the ratio of alternative fuels used.
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Methane Dual Fuel Engines (Gl)

AR AT =i®/ME

Minimize Methane Slip

AEASAFHICENABRBTHY.
DERFCDERGERRKTY. 2L
CO2D25FDRENRDH ATt RIEX
B DRRRADTRE AG2A)vT) B
MECRYEY. ZHERSOGIRI VY
. TA—EITAVINEFRBL. X% E
FERTHESFLTRPLESIET. XA
VITEBIMELET . GITRI> I BX
TRRPyF 2 IHREIL, HDADHE
RICBED EESNLKVDBFRTT .

Combustion chamber for GI/LGI

Gas / LFL fuel Pilot fuel oil
injection valve injection valve

Methane is a readily available alternative fuel and an important low-carbon option for ships.
However, because methane has a greenhouse effect 25 times that of CO2, the release of un-
burned methane into the atmosphere (methane slip) is a problem. MITSUI E&S’ Gl engine uses a
diesel cycle to minimize methane slip by injecting methane at the top dead center and burning it
completely. Gl engines are also characterized by their resistance to ignition failure and knocking,
and their operation is not easily affected by the properties of the fuel gas.

NA Oy NlEHB

Pilot Oil Reduced by Half

TR T U BRBOMIC—EED/STAYNE (RBER) DRERT
. TEBRVDBVN A OYNHTOERZRIRT 5D, —EBD GHGHHLHIA
[CDRPVET, ZZTHERIDGIHI DV T HAEGROMRBIESTFLO—EB
EAENT. LIRTO/ A OYNEEESE3% D1 5% NEFRSETNET,
Dual fuel engines require a certain amount of pilot oil (fuel oil) in addition to alternative fuels, so
operating with as little pilot oil as possible leads to further GHG emission reductions. Therefore,

the latest GI engines have halved the pilot oil consumption at the L1 point from 3% to 1.5% by
partially blocking the fuel injection holes during gas operation.

Dual Fuel Engines

X2 )—=IREI T waew

Methanol Dual Fuel Engines (LGIM)

PR DB IRND B Z

Easy Fuel Handling

REMBEL TRRITERZAV TV AL/ . BIRKER/N\AF Y AHEK
DT V=2 A8/ —IDFE. WIW (Well to Wake) THEAI0%D GHG BIHZH
FTEET . X/ —UENOXDHHED %L MEDPEFNTLVRLz8 SOX P
TIDHEBRFEALEDYE LA, OIS, BRBETRETHY. REED S
DICFTEPBRZ T 13bar EWIEWENTREHEDFIRETY . mOREMBIE
HELTRURVDPBEZEODPFRTY ., ZOMBXE/ —ILIVI e, #HRETY
HTEELDIF=HEES THY. 1EROEMIE L IV ERFOHLIFET LA
BEERBELTVET. BHCxX&/ —LERMBIFOSEREGEENHY. HL
WBRR CTHVEDOEREDIFEICEVOPRHRTT .

Methanol is rapidly gaining attention as an
alternative fuel, and in the case of renewable
hydrogen and biomass-derived green meth-
anol, GHG reductions of up to 90% can be
expected at WtW (Well to Wake). Methanol
also has low NOx emissions and almost no

Methanol fuel injection valve

LGl control block

SOx or soot emissions because it contains
no sulfur. On top of that, it is a liquid at room
temperature and pressure, and its high sta-
bility makes it easy to store and supply fuel
at pressures as low as 13 bar. Compared to
other alternative fuels, it is extremely easy to
handle. MITSUI E&S was the first company
in the world to manufacture this marine
methanol engine, which achieves the same
or slightly higher efficiency than conventional
fuel oil engines. It has an extensive opera-
tional track record for methanol carriers
making it a new option that is

also extremely reliable. Piping for methanol

fuel supply/return
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Ammonia Dual Fuel Engines (LGIA)

Ammonia
supply line

Ammonia
return line

LGl control block

Yellow parts: added parts for LGIA

Fi&H HLGIPEN—AICFHFEH

Under Development Based on Proven LGIP

DFEEICRREZSFRVTVEZTIE MBS ETOHCOEHHLEEA. MED
SEEVcHSOXPT T HIRIFHHLEL A, BIRTH8.6bar TRILTHDT.
INGDESBIBEEDPTELDEOFRTHY . RKFR TCERRREERIL DD
ELTHRENTOEYT., ZUEZTIIERE THDIEDPRERRETTD. 20
BERICIE A Oy MR EER LB XS XDPEHNTY . AEFROI IV BIE
BRAAERIN CREEEA LS TEZLCIPTEN—RICLTWET,

Ammonia, which contains no carbon in its molecular structure, does not emit CO2 when burned.
It also contains no sulfur, so it emits almost no SOx or soot. It liquefies at 8.6 bar at room tem-
perature, so it does not require cryogenic temperatures like LNG. Ammonia’s flame retardancy is
a major issue, and the ignition method using pilot fuel, which is one of our specialties, is effective
in solving this issue. The engine under development is based on the LGIP type, which has a
proven track record in liquefied petroleum gas carriers.

Dual Fuel Engines

LSO L ER 2024 F Fsa\

From 2024, Shop Test of Our 1st Engine Will Start

2023F7BPST > —ThBHMAN Energy Solutions . 7>EZ7RET
UV OBETERBEEREL TR, B TOH2024FEHICHSHORE ERBREHR
FETYT., EREXROBRTIE. 7OEZ7HZO/ M OYNHEEEIEMO LG
IVIVERETHY. BEDRIAD—BTHE—BIEL—RHF (N20) ORER
FEBIAEIASNTVET, NOXIFEH TOEGERFELIIETEVEETT .

Since July 2023, the licensor, MAN Energy Solutions, has been conducting single-cylinder tests,
and we plan to begin land-based testing of the first unit during 2024. The results of the single-cyl-
inder test show that the ammonia dual fuel engines pilot oil consumption is comparable to other
LGl engines, and the generation of dinitrogen monoxide (N20), a greenhouse gas, is very low;
NOx emissions are similar to or slightly lower than those of heavy fuel oil operation.

IKFRIEE 100%EFHERICHKT

Hydrogen Combustion at 100% Load Test Succeeded

ME-GI T2 2> Tha%it T ANT D2 AS50ME-TO.7D 1S > A7 KER IR
ICBEL. 100%ER COEEGICHINLEL /o, KRRREEDFERELI HA
R E T 2 mN— AU LK R BIC— S DEE L.

One cylinder of our test engine, p ﬂ
4S50ME-T9.7, an ME-GI engine, was
converted for hydrogen combustion
and successfully operated at 100%
load. There were no hydrogen leaks or
other problems. We are one step clos-
er to hydrogen utilization based on
gas-fueled engines.

Cylinder pressure

I‘ "‘
FOCyL| [FOCyL| [H2Cy\

_Achieves cylinder pressure equivalent to fuel oil combustion

Crank angle

FEEIF2021 FEICHAN\Y T~ HRR R ERTREN BT RB AR ERX [BEEXFOBSRERTHHRE
#EhE] ERICEBLELL.

The development of the technologies have been supported by the Ministry of Land, Infrastructure, Transport and Tourism
subsidy project “Maritime Industry Aggregation and Coordination Promotion Technology Development Support Project”, which
was adopted jointly with Daihatsu Diesel Co., Ltd. in fiscal 2021
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Fuel Supply System

MRIEIROREIR (S, FeBMpHeREDP IR CT .
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New fuel supply system is essential to achieve fuel conversion.

We are actively develop and provide new equipment to'ensure
the safe use of alternati

ive fuels.

Fuel Supply System

MHP —@&ELNGAR> 7

MITSUI High Pressure LNG Pump

AAREET> D> (ME-GD O
BHekaR LT BBEMELEZLNG
B EAR TDBMHP AT LTY .

SHEREERAL. BERTDEY
>AEERICENERIEEIRETY . €D
&R, 1ADT > 4% Stand-by 1R E&
ICT&. B—1ZwhTREER/E
SNET., BEHEFOY U ABIEREE
ERFEHCL. UV AEREHILLE
Ufeo BERYATIHEDES) PERRF
DREFIEHEZFIH T HIET,

LNGMHHENDR EFER ETEET .

High pressure LNG pump

We have originally developed and released the High Pressure LNG Pump (MHP system) as a fuel
supply device for the dual fuel engines (ME-GI). The MHP system uses Hydraulic Drive Unit to
control the operation of each cylinder of the High Pressure LNG Pump individually. This allows
one cylinder to remain in stand-by mode, providing redundancy in a single unit. The cylinder
operating speed during operation is designed to be slow, extending the cylinder’s life-span. A
sudden rise in LNG discharge pressure can be prevented by controlling start-up from a slow-
speed cycle and quick stop operation in an emergency.

Total operatingtime ~ Each cylinder: 12,000 hrs / MHP system: 18,000 hrs

6,000 hrs 12,000 hrs 18,000 hrs

No. 1 Cylinder Exchange period

No. 2 Cylinder

No. 3 Cylinder Stand by p——— —

Stand by —

Life-span image of cylinder operation
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M HP\\/ U _7\1ijf§ MHP Series Specifications

FHOERRBICEDE. TROIDICTUVARBERELET, FRFO>

A g NTORKITHAL TOETOT, BRAS 2 ASIEHFIRETT .

According to the required flow rate of the main engine, the number of cylinders can be selected as shown

in the table below. Cylinder used for all models have a same design, so cylinder can be replaced quickly.

Cylinder No. T T v
¥ v v
TYPE MHP-3 MHP-4 MHP-5
Engine output [MW] ~18.6 ~27.9 ~37.2
Cylinder No. 3 4 5
Operation Cylinder No. 2 3 4
Flow rate [L/min] ~70 ~ 105 ~ 140
Flow rate [kg/h] (@460kg/m3) ~ 1,932 ~ 2,898 ~ 3,864

* IO IVHAFBEMBEL. D5V E A REAZVNABRELTHBLS. > 8—13 12,000 Eizks

BT Y ATV — FTTa g | UL HEE (Stand-by FL) ©ETRE. B EAEH: ~
46.5MW/ A2 71wk (62 UXA—iEIE) . 46.5MW ZHASBAICIE. MHP ZEBAKRHLET

*The engine output is a reference value, and one cylinder is standby. Cylinder is maintenance
free for 12,000 run-hours. Optional specifications: Full cylinder operation (without stand-by)

is also possible. (E.G.) Applicable main engine: up to 46.5 MW/pump unit (5-cylinder run). If
the output exceeds 46.5 MW, multiple MHPs are installed.

TGE MarINE -

TGEXYVUZHATII D ZFULJlE. BALH

AiER. /\>D—M. FSRUMITD. &

WHAS AT L - B D&EL - TV ZF

> J%FMICLTOET . LNG. LPG.

LEG (RALTFL>HR). PYEZT.

coe. Bo0zs 7025 +80years 250+ ships
LR TOEY, R e of experience

BE. BRI DD DEATEH - 400+ units 1004 units
Gas tan}

Gas fuel system

V1A R EERBIIATOCVET .

TGE Marine is the leading liquefied gas systems’ provider, specializing in the design and engineer-
ing of cargo handling systems and tanks for any type of liquefied gas carriers, bunker vessels and

FSRUs. We offer all types of liquefied gas systems, including LNG, LPG, LEG (Liquefied Ethylene

Gas), ammonia and CO2. We are actively developing technologies and providing solutions for a
sustainable future, including alternative fuels and CO2 transportation.
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Energy Saving Technologies

EGRTHMEONOXOHET
Bgffio)éfﬁilZI\’&‘#IJ,J&TZQ%‘I*H%E\ Improvement of Fuel Consumption and NOx Emission with EGR
WROIY D> F 21— TRIRREEEERENOXBEEIEMN—RZ
TOBRICHE . CORFRESTIR S DB AT LHECOEGR
TY.EcoEGRIF [EGR (HIBER) ONOXERI%REE 2818 T
BNERTD] EVOREGRIBEEA, T2 Fa—Z2 TR EE
KB THRBILL /= LT Tier Il Tier Il 27538 CEGR Z 5@ LNOx
EHIR T 2 ET MBI ERREENOXHIREMII S B TVET. &
DY AT LISEEDIREFICKE<LEMLEY . Z BT > >TH
ECoEGRIZEAFIAETY (ME-GIEXUME-LGIP T2 %8R<) .

Specific fuel consumption and NOx emission have been in a trade-off relation
with conventional engine tuning. An ECOEGR system is breakthrough technology
which overcomes this relationship. The ECOEGR has introduced a design con-
cept of "effectively utilizing the EGR NOx reduction function in all sea areas".
Both specific fuel consumption improvement and NOx reduction can be
achieved by optimizing the specific fuel consumption preferentially by operating
EGR in all Tier Il and Tier Il emission control areas to reduce NOx. EEDI can be
greatly improved by applying this system. The option of ECOEGR is also available
for the dual fuel engines except for the ME-GIE type and ME-LGIP type

Tier lll mode

Reduced SFOC
Max. 3.0 g/kWh

EGRBP EGR:ON

ECOEGR EGR:ON

Tier Il mode

EGRBP EGR:OFF

Reduced SFOC
Max. 4.5 g/kWh

SFOC [g/kWh]

50 75 Engine load [%] 100
Comparison of SFOC curve with ECOEGR (ex. EGRBP vs ECoEGR)
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B FE THS2—BEEAEIN=RE

Shaft Generator Turbo Hydraulic System type2

BNEBRAA VT FHBICOFA

Highly Efficient Main Engine Also Used for Power Generation

= _'J J‘_.J 7 WY Y |

FRRADHEE N EHEIAA VT IUNSE. BIETEHRGIIDEBPIETY . HhHEE
WIIZDAA VT2 DI S THB N ERBITERTHIET. Afg2AEOE IR
MUICEBRLE T, BFEEHILTZ> 78O ForeimicBINLET. IMOBEDRFIR(L
TRIXMBEOHLEMITEL THY. WEEEIIUTOIOILEFLHRDHIET .

B EEDIDYEE. MREBRIADIIS

WREBHET > 2 EEENRHC KD OPEXHIE (X2 T F AL
SCRFR%)

B EHEEOREER

B REBMBFIRTHRITI DA VI D> DBEER

Yellow parts :
added parts for THS2

The main engine, which is responsible
for propulsion of a ship, is highly effi-
cient and can use a wide variety of fu-
els. Shaft generators use the crankshaft
power of the main engine to generate
electricity, thereby contributing to ener-
gy conservation throughout the ship.
The shaft generator is added to the
Fore end of the crankshaft. The need to

%*45%§$ &%*20/0\#”5}35 Max. 2% Fuel Saving

BRI I CEEH N 2B0HEIE. B3R
KB HADRF TR F—ABHFBEIEET
7. BHIRERZL/ZTHS (Turbo Hydraulic
System) . ZORFIIXILF—ZHEEHHE
LCENR - FIAALEY . THSIE—M A7 BEEEIIR
HBEHELUTHESICTI/NINT, HEAERE

promote energy conservation is in-
creasing due to stricter IMO and other
regulations, and shaft generators offer a
variety of advantages, including the fol-

lowing CAZLEREBBELERA. THS2AERD
* EEDI improvements, THSZBEEL ME-C T NTHEL e AT s Ordered Experience
f;gfgﬂiﬂ:: with stricter T, Tier NI UICHBATRETT . H/e. Conventional type | 23|
P oo o ECOEGREMHFAI CEET. THS2URE DA THS2 et

avoidance of generator engine Shaft generator

operation (maintenance, SCR

DEGLE—NEFFEET .

urea) The surplus exhaust gas energy can be utilized thanks to the recent improvement of the efficien-
 Reduce crew workload cy of turbochargers for marine engines. THS (Turbo Hydraulic System), developed independent-
ly by MITSUI E&S, recovers surplus energy and uses it as hydraulic power. THS is very compact
compared to other waste heat recovery systems and does not require large modifications to the

engine room. The THS2 system is the successor to original THS and is specifically designed for

* Effective use of main engine ahead of alternative fuel use

21 22
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ME-C engines, but can also be applied to Tier lll engines. THS2 can also be used in conjunction

with ECOEGR and has two modes of operation.

PTOE—N — MEBHEMIEHT AN

PTO mode - Hydraulic oil power supply and assists the engine rotation

50% & 75 Ll _E TIEPTO (Power Take
Out) modezfEFAPIEETY . EIURL7ZH
EBAEIOIVRTERSN. e E
REBAR2%HAL EEDI Z5ELE T, M
ACHRREB IR T 78ANCEY . EHD
BléEra 7 AN HZEEFRETT .

The PTO (Power Take Out) mode can be applied
at 50% load or more. THS is a system which uses
power hydraulically recovered from the surplus
gas energy. The specific fuel consumption can be
reduced by max. 2% and EEDI can be improved
by the THS. In addition, it is also possible to assist

SFOC [g/kWh]

Reduced SFOC
Max. 2.0%
5 100
Engine load [%]

50

Comparison of SFOC curve with THS2

the engine rotation by sending surplus power to crankshaft side.

PTIE—R — mERWSEGETBHEE TS AN ID

PTI mode - Assist the T/C rotation by reversing the flow of hydraulic oil

BEE®ETIEPTI (Power Take In) £—
RNZEAeIRETY . BIGHOEEEMNZL
RIEELRIEDIET. ME7OVAEE
IEU/RRE TIEM TR DA RS EIA T2
EDTE. BROBEEMICEMLET, &
SiC. EWER BiREER LS. i
RIS AREMET DI EHTEET,

The PTI (Power Take In) mode can be applied in
the low load range. Turbocharger speed is in-
creased and the scavenging pressure is also in-
creased. As a result, the engine load range which
is operated with the auxiliary blower stopped can
be extended, contributing to further slow steam-
ing. In addition, the engine load/speed can be
increased and so that the acceleration time can
be shortened.

Assist T/C rotation
~

Increase scavenging air pressure

Contribution to
Slow steaming & Acceleration

Concept of PTI mode

Shorter accelerating time

Accelerate
the increasing
engine speed

Engine speed

Start accelerating

Time
Image of improved acceleration
performance by THS2

24
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MITSUI-MAN B&W Engine Lineup -

TO0FLWI OB ZA1>FyTIcibYEL .
MBI O UDTERL. FCXZ/—IREI DD
Sy TEFTLELE,

Seven new engines have been added to the lineup.

The dual fuel engine lineup has been expanded,
especially methanol dual fuel engines.
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Engine Type Designation

ME-C 1(_)_5: - Gl-EGRBP

Tier 1ll technology

(blank)  Tier Il only

EcoEGR EGR in Tier Il and Tier Il mode
EGRBP EGR with bypass matching
EGRTC EGR with T/C cut out

HPSCR High-pressure SCR

LPSCR  Low-pressure SCR

Fuel injection concept

(blank)  Fuel oil only
Gl Gas injection methane

GIE Gas injection ethane
LGIM Liquid gas injection methanol
LGIP Liquid gas injection LPG

Dot (.) number

%%

ME-C Electronically controlled

Diameter of piston in cm

Stroke/bore ratio

G ‘Green’ ultra long stroke
S Super long stroke

Number of cylinders

Output [kW]

How to Read the Engine Lineup

anpaRCILISES:AD) e

Output and Speed Range

100,000
90,0001 N
g
80,000 e ME-C
70,000+ 0\0«6\ ‘Green’ ultra long stroke
o
60,0004 2 ME-C
Super long stroke
50,000 ]
0’\0 d Cylinder bore
40,000 ' 460m or smaller”
’ &
30,000
25,000
1
Q-
20,000 N
0@?}0 Q;GQ’?D
9 @@\
15,000 |
®°
0®
O
N\?’
S
10,000 |
9,000
&l ™
8,000 O
o
7,000 S
6,000
5,000 A : 1
%0\0 3 ]
4,000 o : P : 3
3,000
v ! o ég'%
“ i PR
For engines with cylinder bore 46 cm or smaller ! - 0Q\
that are not listed in our lineup, please contact ! - 9(5
2,000 our licensee : Makita Corporation |
T T T T T T T T T T T T T 1
50 60 70 8 90 100 110 120 130 140 150 160 170180190200

Speed [min]
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Features of the ME Program

MEDE E] INOXFOHHEIF ] [BoIRFERFORKE(] [ LHEERED
HIR ez, BFHIEICEBRBELIAO—IUCEY. BOLNIAEEIZ EFS
OPMERI>I>TT ., BHPRHTHIIVFTNTMERTY .

ME engines can achieve greater performance: “reduction of fuel consumption”, “reduction of

NOx emissions”, “optimization at part load” and “reduction of cylinder oil consumption” through
precise electronic control. We only supply ME type engines

EE?-%'J?EHIEE Electronically Controlled Item

Fuel Injection
WMBERA Starting Valves
R Exhaust Valves
s oo Cylinder Lubrication
)k /

~SSN

I/ //H:'ljj Engine Output

AHROAJICREHL TVWBIIVHENE KW TT . KWEPS (X—MLEH) £
#EIE. 1 PS =75 kgfm/s = 0.7355 kW T9 . &IV DETRICREHL T
WBIIVHENIE. TROBFREICEVTERENTT.

The engine output figures in the catalog are stated in kW. For conversion between kW and PS

(metric horsepower), please note that 1 PS = 75 kgfm/s = 0.7355 kW. The engine outputs stated
in the specification tables for each engine are also valid for the following tropical conditions.

BHEH T 07 AR, Turbocharger blower inlet temperature 45°C
ZERAKESHAKADIRE / Air cooler cooling water inlet temperature 32 °C
KSE, Atmospheric pressure 1,000 hPa

How to Read the Engine Lineup

MEEER soo

AHEOTICREL TV SMEEERORM BRI, EAMBOERAEZ (LCV).
SFOCHRIDIZ>ALRDEEYTY . SFOCRIAERIFE0% ~100% DEE D
BERCEIRIETT.

The fuel consumption rate conditions, Low Calorific Value (LCV) of the fuel used, and SFOC

guarantee tolerances listed in this catalog are as below. The SFOC guarantee point can be se-
lected at a load point in the range of 50% to 100%.

ISO 15550:2002 and ISO 3046-1:2002

1BF&E T 07 AR Turbocharger blower inlet temperature 25°C
ZRUAEIRR A HIKALRE / Air cooler cooling water inlet temperature 25 °C
KZJE/ Atmospheric pressure 1,000 hPa
B OROBIREE (@R A8 ) ) 3.0 kPa
Exhaust gas back pressure (at the Maximum continuous rating)
Fuel LCV SFOC gurantee tolerance
Fuel type | Fuel designation | LOV [kJ/kg] 100% - 85% +5% Tolerance
Fuel Oil (blank) 42,700 <85% - 65% +6% Tolerance
Methane -Gl 50,000 <65 % -50 % +7% Tolerance
Ethane -GIE 47,500
Methanol -LGIM 19,900
LPG -LGIP 46,000

SFOCHRELEE. 1DDEFRN DI DDEGZLE—NHL TDASASNET . X
ISP RERBERE—RNFU T ORDOELY TT .

The SFOC guarantee point can only be given in one (1) load point and in one (1) operating
mode. The supported operation modes are as shown in the table below.

Available operating mode for SFOC guarantee

_ SFOCRIEXIS PIRE/RIEERE—N
ZITR X . | Available operating mode for SFOC guarantee
R Tier Nl $4f7 N . e — =
IMONOx | =72 Tier Il BFHE—N TR EERE—R
engine technologies Fuel oil mode Dual fuel mode
Tier Tier Il Tier lll Tier Il
Tier Il Without Without Available
engine With Without Available Available
Tier Il Without With Available | Available
engine With With Available | Available | Available | Available

* ZIUMRHERRE-NOBAR. /A OYNEEERE A OYNAOERAE TRESN AR /LFLIM
FUEBROBEHETRIEINETT .

*In dual fuel operation mode, the guaranteed value is the sum of the specific pilot oil consumption
and specific gas/LFL fuel consumption. Specific gas/LFL fuel consumption is converted by the
LCV of the pilot ail.
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TEHEREE

Main Dimensions and Dry Masses

AHAATIEZEL TVWB I YV OEEEMM] & DALV ATETT . B
BETHEFTRICRVET,

H1 EFERUSE CUVAHN—FABAZYRE)
H2 RIHBUEE CUVEHN—FEFBARYR)
H3 #H/BUEE
(MAN Energy Solutions SE#Z 7L 7oL —EROHE)
H4 EERUSE
(MAN Energy Solutions SE#&Z 7L T 7L — > ERDBE)

Tier IT> > OEEIE. T2 HICEEEHINS Tier I ZMEEHRAOEE
EEHRET, IVUVEEIE. REBHE. REMGEEEZRFELIBRICHITIDE
DTHY. E—XNAAR =& Fa—Z2IRA(—IEFEND/ATaVIER
PRRETRICKY. 10%RERETBIEPHIET.

Main dimensions in this catalog are given in mm, for guidance only. Dismantling height;

H1: vertical lift, with cylinder cover studs.

H2: tilted lift, with cylinder cover studs.

Ha3: tilted lift, using MAN Energy Solutions SE double-jib crane

H4: vertical lift, using MAN Energy Solutions SE double-jib crane
The masses for Tier lll engines include the masses of components of Tier Il technology directly
integrated on the engine. The masses are stated for engines with standard turbocharger(s), a
standard turning wheel and can vary up to 10% depending on the design and options chosen
such as moment compensators, tuning wheel, etc.

How to Read the Engine Lineup

WARRIDTI OV —8

Engine Lineup by Fuel

WEHER Fuel type

IV =il X8> X8 )= LPG I8y
Engine type Fuel Oil Methane  Methanol Ethane
- Gl LGIM LGIP GIE
G95ME-C10.6
G95ME-C10.5 D.63
G9OME-C10.5
S90ME-C10.5
G8OME-C10.6 D.38
G8OME-C10.5 D.51
G70ME-C10.7
G70ME-C10.5
S70ME-C10.5
GB0OME-C10.5 [_D.66 ] D.71
GB0OME-C9.5 D.75
S60ME-C10.7
S60ME-C10.6 i
SB60ME-C10.5
S60ME-C8.5 D.78
G50ME-C10.7
G50ME-C9.6 p.56 M D63 J D.72
G50ME-C9.5 D.76
S50ME-C10.7 [_0.60 ]
S50ME-C10.6 D78
S50ME-C9.7 D.57
S50ME-C9.6 D.78
S50ME-C8.5 D47
G45ME-C9.5
S35ME-C9.7 [_p.60 _J
@ k1> 2> Conventional Engine

¥ WHSA PV IREOENGR T U T OL A DNTEY TS50 S DI FAABEOEDETEN
* For engines with cylinder bore 46 cm or smaller that are not listed in our lineup, please
contact our licensee : Makita Corporation
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Fuel Oil Engines

FEERREI I IVOFERICOVTRERYTRLETY.

Main data for each fuel oil engines are shown on the following pages.
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G95ME-C10.6 L s G95ME-C10.5 e s

Engine Output kw] MEP LS 210 NPa Engine Output kw] MEP e Al Nre
Cyl. 11 L2 L3 L4 Cyl. 11 L2 L3 L4
6 41,220 | 31,020 | 36,060 | 27,120 kW/eyl. He.870 6 41,220 | 31,020 | 36,060 | 27,120 kw/eyl. t6.870
7 48,090 | 36,190 | 42,070 | 31,640 7 48,090 | 36,190 | 42,070 | 31,640
8 | 54,960 | 41,360 | 48,080 | 36,160 6,010 8 | 54,960 | 41,360 | 48,080 | 36,160 6,010
9 61,830 | 46,530 | 54,090 | 40,680 25170 9 61,830 | 46,530 | 54,090 | 40,680 25170
10 | 68,700 | 51,700 | 60,100 | 45,200 10 | 68,700 | 51,700 | 60,100 | 45,200
11 75,570 | 56,870 | 66,110 | 49,720 4520 & 11 75,570 | 56,870 | 66,110 | 49,720 4520 4
12 | 82,440 | 62,040 | 72,120 | 54,240 min-t 12 | 82,440 | 62,040 | 72,120 | 54,240 min-t
70 80 70 80
SFOC [g/kwh] SFOC [g/kwh]
Tier Il Engine Tier Il Engine
L1-L3 L2 - L4 L1-L3 L2-L4
Optimized load range Tuning Optimized load range Tuning
50% | 75% | 100% | 50% | 75% | 100% 50% | 75% | 100% | 50% | 75% | 100%
Low load SEQ 151.4 | 154.9 | 163.5 | 148.5 | 150.6 | 158.5 High load - 158.4 | 156.9 | 161.0 | 155.5 | 152.6 | 156.0
Part load EPT 156.4 | 155.4 | 163.5 | 153.5 | 151.1 | 158.5
Tier [l Engine  * The SFOC lower than 65% load in Tier Il mode is the value with T/C cut-out Low load EPT 154.4 | 156.4 | 1635 | 1515 | 152.1 | 1585
Tier Ill technology Mode L1-13 L2-14
Engine type 50% 75% | 100% | 50% 75% | 100% Tier Il Engine  * The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out
EGRTC* Tier il | 158.4 | 157.9 | 161.0 | 155.5 | 153.6 | 156.0 Tier Ill technology Vode L1-13 12-14
G95ME-C10.6-EGRTC | Tier|| | 151.4 | 154.9 | 163.5 | 148.5 | 150.6 | 158.5 Engine type 50% | 75% | 100% | 50% | 75% | 100%
LPSCR Tier Il | 155.4 | 157.9 | 161.0 | 152.5 | 153.6 | 156.0 EGRTC* Tier Ill | 160.4 | 159.9 | 165.0 | 157.5 | 155.6 | 160.0
G95ME-C10.6-LPSCR | Tier || | 151.4 | 154.9 | 163.5 | 148.5 | 150.6 | 158.5 GO9SME-C10.5-EGRTC | Tier|| | 154.4 | 156.4 | 163.0 | 151.5 | 152.1 | 158.0
LPSCR Tier Il | 155.4 | 157.4 | 164.5 | 1525 | 153.1 | 159.5
G95ME-C10.5-LPSCR | Tier || | 154.4 | 156.4 | 163.5 | 151.5 | 152.1 | 158.5

Main Dimensions and Mass

Dimensions: A B C D E H1
Imm] [14,813[12,753 | 2,060| 5,380 16,310 Main Dimensions and Mass
**6-9 cyl. 11,574, 10-12¢yl.: 1,574 / 1,670 (fore / aft of HPS chain drive) Dimensions: A B © D E H1
Cylinders: 6 7 8 9 10 11 12 [mm] {14,81312,7563 | 2,060| 5,380 **116,310
L [mm] | 11,907 |13,481|16,058|17,632(19,819|21,489|23,159 **6-9 cyl. 11,574, 10-12¢yl.: 1,574 / 1,670 (fore / aft of HPS chain drive)
DryMass [t] | 1,220 1,360| 1,615/ 1,780| 1,950| 2,130| 2,320 Cylinders: 6 7 8 9 10 11 12
Added | EGRTC [t] 16 17 18 19 20 21 31 L [mm] | 11,907|13,481|16,058|17,632|19,819|21,489|23,159
Dry Mass| L PSCR  [{] - - - - - - - DryMass [f] | 1,220 1,360| 1,615 1,780| 1,950| 2,130| 2,320
Added | EGRTC [t] 16 17 18 19 20 21 31
Dry Mass| LPSCR ~ [{] = = = = - - -
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G90ME-C10.5 o GS8OME-C10.6 e s

Engine Output kw] MEP e B le e Engine Output kw] MEP e Al Nre
Cyl. 11 L2 L3 L4 Cyl. 11 L2 L3 L4
6 37,440 | 28,020 | 32,100 | 24,080 KW/eyl. t 6240 6 28,260 | 21,300 | 21,960 | 16,560 kW/eyl. 710
7 43,680 | 32,690 | 37,450 | 28,070 7 32,970 | 24,850 | 25,620 | 19,320
8 | 49,920 | 37,360 | 42,800 | 32,080 5350 8 | 37,680 | 28,400 | 29,280 | 22,080 23,6602
9 56,160 | 42,030 | 48,150 | 36,090 24670 9 42,390 | 31,950 | 32,940 | 24,840 3550
10 | 62,400 | 46,700 | 53,500 | 40,100
11 68,640 | 51,370 | 58,850 | 44,110 00 270 5
12 | 74,880 | 56,040 | 64,200 | 48,120 min-t mint
72 84 56 72
SFOC [g/kwh] SFOC [g/kwh]
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 L1-L3 L2-L4
Optimized load range Tuning Optimized load range Tuning
50% | 75% | 100% | 50% | 75% | 100% 50% | 75% | 100% | 50% | 75% | 100%
High load - 162.4 | 160.9 | 165.0 | 159.5 | 156.6 | 160.0 High load - 158.4 | 156.9 | 161.0 | 155.5 | 152.6 | 156.0
Part load EGB 160.4 | 159.4 | 167.5 | 157.5 | 155.1 | 162.5 Low load EGB 154.4 | 154.9 | 165.0 | 151.5 | 150.6 | 160.0
Low load EGB 158.4 | 160.4 | 167.5 | 155.5 | 156.1 | 162.5
Tier lll Engine  * The SFOC lower than 65% load in Tier Il mode is the value with T/C cut-out
Tier [l Engine  * The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Ill technology Vst L1-13 L2-14
Tier il technology Mode L1-13 L2-L4 Engine type 50% 75% | 100% | 50% 75% | 100%
Engine type 50% | 75% | 100% | 50% | 75% | 100% EGRTC* Tier Il | 156.4 | 155.9 | 162.0 | 153.5 | 151.6 | 157.0
EGRTC* Tierlll | 164.4 | 163.9 | 169.0 | 161.5 | 159.6 | 164.0 GBOME-C10.6-EGRTC | Tier |l | 154.4 | 154.9 | 165.0 | 151.5 | 150.6 | 160.0
G9OME-C10.5-EGRTC | Tier|| | 158.4 | 160.4 | 167.0 | 155.5 | 156.1 | 162.0 HPSCR Tierll | 154.4 | 154.9 | 165.5 | 151.5 | 150.6 | 160.5
LPSCR Tierlll | 159.4 | 161.4 | 168.5 | 156.5 | 157.1 | 163.5 GBOME-C10.6-HPSCR | Tier|| | 154.4 | 154.9 | 165.0 | 151.5 | 150.6 | 160.0
GOOME-C10.5-LPSCR | Tier || | 158.4 | 160.4 | 167.5 | 155.5 | 156.1 | 162.5 LPSCR Tierlll | 156.9 | 156.4 | 165.5 | 154.0 | 152.1 | 160.5
GBOME-C10.6-LPSCR | Tier|l | 154.4 | 154.9 | 165.0 | 151.5 | 150.6 | 160.0

Main Dimensions and Mass

Dimensions: A B c D E H1 Main Dimensions and Mass
[mm] 14,337 12,452 | 1,885| 5,110 1,490 |14,725 Dimensions: A B c D E H1
Cylinders: 6 7 8 9 10 11 12 [mm] 14,415 (12,455 | 1,960| 5,018 1,400 |16,300
L [mm]|11,410(12,900|14,390|16,550|18,040|19,530|21,020 Cylinders: 5 = P P
DryMass [t] | 1,050 1,170| 1,330| 1,470| 1,610| 1,750| 1,890 L [mm] | 10,875|12,275|13,675| 16,020
Added | EGRTC  [t] 17 17 18 18 20 20 20 DryMass [t] | 900| 1,000| 1,110] 1,240
Dry Mass| |PSCR [t - - - - = = =
il Added | ESRTC 11 14 14 14 15
Dry |HPSCR [ 4 5 5 *
Mass || pscR [t] - - - - *HPSCR s available on request
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GSOME-C10.5 et G70ME-C10.7 = e

Engine Output kw] MEP e A To e Engine Output kw] MEP e Ao
Cyl. L1 L2 L3 L4 Cyl. 11 L2 L3 L4
6 28,260 | 21,300 | 22,800 | 17,160 Kw/eyl. L 4710 5 18,850 | 14,200 | 13,800 | 10,400 KW/eyl. L 3,770
7 32,970 | 24,850 | 26,600 | 20,020 6 22,620 | 17,040 | 16,560 | 12,480
8 | 37,680 | 28,400 | 30,400 | 22,880 3,800 2,760'"C
9 42,390 | 31,950 | 34,200 | 25,740 ,3:550 2840
2,860 2,080
L4 L4
min-! min-!
58 72 63 86
SFOC [g/kwh] SFOC [g/kwh]
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 L1-L3 L2-L4
Optimized load range Tuning Optimized load range Tuning
50% | 75% | 100% | 50% | 75% | 100% 50% | 75% | 100% | 50% | 75% | 100%
High load - 160.4 | 158.9 | 163.0 | 157.5 | 154.6 | 158.0 High load - 160.4 | 158.9 | 163.0 | 157.5 | 154.6 | 158.0
Part load EPT 158.4 | 157.4 | 165.5 | 155.5 | 153.1 | 160.5 Low load EGB 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5
Low load EPT 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5
Tier [l Engine  * The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Il Engine
Tier lll technology — L1-13 L2-14 Tier Ill technology . L1-13 L2-14
Engine type 50% 75% 100% 50% 75% 100% Engine type 50% 75% 100% 50% 75% 100%
EGRTC* Tierlll | 162.4 | 161.9 | 167.0 | 159.5 | 157.6 | 162.0 EGRBP Tier Ill | 163.4 | 162.9 | 168.0 | 160.5 | 158.6 | 163.0
G8OME-C10.5-EGRTC | Tier|| | 156.4 | 158.4 | 165.0 | 153.5 | 154.1 | 160.0 G70ME-C10.7-EGRBP | Tier || | 156.4 | 158.4 | 166.0 | 153.5 | 154.1 | 161.0
HPSCR Tierlll | 157.9 | 159.4 | 166.0 | 155.0 | 155.1 | 161.0 HPSCR Tierlll | 157.9 | 159.4 | 166.0 | 155.0 | 155.1 | 161.0
GBOME-C10.5-HPSCR | Tier|| | 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5 G70ME-C10.7-HPSCR | Tier|| | 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5
LPSCR Tierlll | 157.4 | 159.4 | 166.5 | 154.5 | 155.1 | 161.5
G8OME-C10.5-LPSCR | Tier |l | 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5

Main Dimensions and Mass Main Dimensions and Mass * Avalable on request
Dimensions: A B C D E H1 Dimensions: A B C D E HA1
[mm] [14,415 12,455 | 1,960 5,018 1,400 |16,300 [mm] * *| 1,750 4,470 1,166
Cylinders: 6 7 8 9 Cylinders: 5 6
L [mm] |10,875[12,275|13,675| 16,020 L [mm] | 8,645| 9,811
Dry Mass [t] 900| 1,000 1,110| 1,240 Dry Mass [t] 593 672
Added | EGRTC [t 14 14 14 15 Added | EGRBP _[i] * -
Dry |HPSCR [ 4 5 5 b Dry Mass| HPSCR ~ [{] * &
Mass || pscr - - - -

**HPSCR is available on request
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S70ME-C10.5

Bore: 700mm
Stroke: 2,800mm

Engine Output kw]

MEP L1-L3: 2.10 MPa
L2-L4: 1.58 MPa

Cyl. 11 L2 L3 L4
5 17,150 | 12,900 | 13,750 | 10,350 kW/eyl. L5430
6 20,580 | 15,480 | 16,500 | 12,420
7 | 24010 | 18,060 | 19,250 | 14,490 27502
8 27,440 | 20,640 | 22,000 | 16,560 -, 2:580
2,070
L4
min-!
SFOC [g/kwh] 3 o
Tier Il Engine
L1-L3 L2-L4
Optimized load range Tuning
50% 75% 100% 50% 75% 100%
High load - 164.4 | 162.9 | 167.0 | 161.5 | 158.6 | 162.0
Part load EGB 162.4 | 161.4 | 169.5 | 159.5 | 157.1 | 164.5
Low load EGB 160.4 | 162.4 | 169.5 | 157.5 | 158.1 | 164.5
Tier Il Engine
Tier Il technology Mg L1-13 L2-14
Engine type 50% 75% | 100% | 50% 75% 100%
EGRBP Tierlll | 167.4 | 166.9 | 172.0 | 164.5 | 162.6 | 167.0
S70ME-C10.5-EGRBP | Tier || | 160.4 | 162.4 | 170.0 | 157.5 | 158.1 | 165.0
HPSCR Tier Ill | 161.9 | 163.4 | 170.0 | 159.0 | 159.1 | 165.0
S70ME-C10.5-HPSCR | Tier || | 160.4 | 162.4 | 169.5 | 157.5 | 158.1 | 164.5
Main Dimensions and Mass
Dimensions: A B C D E H1
[mm] [11,470| 9,950 1,520 4,012| 1,098 |12,675
Cylinders: 5 6 7 8
L [mm] | 7,446| 8,544| 9,642|10,740
DryMass [t] | 460| 510| 545 615
Added | EGRBP [t] ik 11 12 12
Dry Mass| HPSCR  [t] 4 5] 6 7

G60ME-C10.5

Bore: 600mm
Stroke: 2,790mm

Engine Output kw]

MEP L1-L3: 2.10 MPa
L2-L4: 1.8 MPa

Cyl. L1 L2 L3 L4
5 | 14,200 | 10,700 | 9,950 | 7,500 KW/oy. t 840
6 17,040 | 12,840 | 11,940 | 9,000
7 19,880 | 14,980 | 13,930 | 10,500 1,000
8 22,720 | 17,120 | 15,920 | 12,000 -,2:140
1,500
L4
min-!
SFOC [g/kwh] " 1%
Tier Il Engine
L1-L3 L2 - L4
Optimized load range Tuning
50% 75% 100% 50% 75% 100%
High load 2 161.4 | 159.9 | 164.0 | 158.5 | 155.6 | 159.0
Part load EPT 159.4 | 158.4 | 166.5 | 156.5 | 154.1 | 161.5
Low load EPT 157.4 | 159.4 | 166.5 | 154.5 | 155.1 | 161.5
Tier lll Engine
Tier Il technology Mode -3 L2-14
Engine type 50% 75% 100% 50% 75% 100%
EGRBP Tierlll | 164.4 | 163.9 | 169.0 | 161.5 | 159.6 | 164.0
GBOME-C10.5-EGRBP | Tigr|| | 157.4 | 159.4 | 167.0 | 154.5 | 155.1 | 162.0
HPSCR Tierlll | 158.9 | 160.4 | 167.0 | 156.0 | 156.1 | 162.0
GBOME-C10.5-HPSCR | Tier || | 157.4 | 159.4 | 166.5 | 154.5 | 155.1 | 161.5
Main Dimensions and Mass
Dimensions: A B C D E H1 H4
[mm]|11,274| 9,774 | 1,500 4,090 | 1,080(12,650(11,975
Cylinders: 5 6 7 8
L [mm] | 7,385| 8,465| 9,545|10,625
DryMass [t] | 395 440| 490| 555
Added | EGRBP  [t] 10 10 11 11
Dry Mass| HPSCR  [t] 3 4 5 5
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S60ME-C10.7 &
- - Engine Stroke: 2,400mm

Engine Output kw] MER e A To e
Cyl. L1 L2 L3 L4
5 12,450 | 9,400 | 9,750 | 7,350 kW/eyl. L0400
6 14,940 | 11,280 | 11,700 | 8,820
7 17,430 | 13,160 | 13,650 | 10,290 1050
8 19,920 | 15,040 | 15,600 | 11,760 1880
1,470
L4
min-!
SFOC [g/kwh % 1%
Tier Il Engine
L1-L3 L2-L4
Optimized load range Tuning
50% 75% 100% 50% 75% 100%
High load = 160.4 | 158.9 | 163.0 | 157.5 | 154.6 | 158.0
Low load EGB 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5
Tier Ill Engine
Tier Il technology Mg L1-13 L2-14
Engine type 50% 75% 100% 50% 75% 100%
EGRBP Tier il | 163.4 | 162.9 | 168.0 | 160.5 | 158.6 | 163.0
S60ME-C10.7-EGRBP | Tier || | 156.4 | 158.4 | 166.0 | 153.5 | 154.1 | 161.0
HPSCR Tierlll | 157.9 | 159.4 | 166.0 | 155.0 | 155.1 | 161.0
S60ME-C10.7-HPSCR | Tier || | 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5

Main Dimensions and Mass
Dimensions: A B C D E H1 H2 H3
[mm]| 9,825| 8,5625| 1,300 | 3,420 940110,900

Cylinders: 5 6 7 8
L [mm] | 6,547| 7,487| 8,427| 9,367
Dry Mass [t] 320 345 370 410
Added | EGRBP [f] 10 10 ih! 11
Dry Mass| HPSCR  [t] 6 6 6 6
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G50ME-C10.7

Bore: 500mm
Stroke: 2,500mm

Engine Output kw]

MEP L1-L3: 2.10 MPa
L2-L4: 1.8 MPa

Cyl. 11 L2 L3 L4
5 8,600 | 6450 | 6,450 | 4,850 KW/cyl. ' 790
6 10,320 | 7,740 | 7,740 | 5,820
7 | 12040 | 9030 | 9030 6,790 12002
8 13,760 | 10,320 | 10,320 | 7,760 -, 1:290
970
L4
min-!
SFOC [g/kwh " 1%
Tier Il Engine
L1-L3 L2 - L4
Optimized load range Tuning
50% 75% 100% 50% 75% 100%
High load 2 161.4 | 159.9 | 164.0 | 158.5 | 155.6 | 159.0
Low load EGB 157.4 | 159.4 | 166.5 | 154.5 | 155.1 | 161.5
Tier 11l Engine
Tier Il technology Mesh L1-13 L2-14
Engine type 50% 75% 100% 50% 75% 100%
EGRBP Tierlll | 164.4 | 163.9 | 169.0 | 161.5 | 159.6 | 164.0
G50ME-C10.7-EGRBP | Tier || | 157.4 | 159.4 | 167.0 | 154.5 | 155.1 | 162.0
HPSCR Tierlll | 158.9 | 160.4 | 167.0 | 156.0 | 156.1 | 162.0
G50ME-C10.7-HPSCR | Tier|| | 157.4 | 159.4 | 166.5 | 154.5 | 155.1 | 161.5

Main Dimensions and Mass

* Available on request

Dimensions: A B C D E H1 H2 H3
[mm]| 9,962| 8,757 | 1,205 * 872111,350 (10,649 | 9,825
Cylinders: 5 6 7 8
L [mm] | 5,779| 6,651| 7,623| 8,395
Dry Mass [t] 211 246 276 311
Added | EGRBP [t] 12 12 13 13
Dry Mass| HPSCR ~ [t] 6 6 7 7
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G50ME-C9.6

Bore: 500mm
Stroke: 2,500mm

Engine Output kw]

MEP L1-L3: 2.10 MPa
L2-L4: 1.58 MPa

Cyl. 11 L2 L3 L4
5 8,600 | 6450 | 6,800 | 5,100 KW/cyl. ' 790
6 10,320 | 7,740 | 8,160 | 6,120
7 | 12,040 | 9,030 | 9,520 | 7,140 13602
8 13,760 | 10,320 | 10,880 | 8,160 0, 1:290
9 15,480 | 11,610 | 12,240 | 9,180
1,020
L4
min-!
SFOC [g/kwh] " 1%
Tier Il Engine
L1-L3 L2-L4
Optimized load range Tuning
50% 75% 100% 50% 75% 100%
High load = 165.4 | 163.9 | 168.0 | 162.5 | 159.6 | 163.0
Part load EGB 163.4 | 162.4 | 170.5 | 160.5 | 158.1 | 165.5
Low load EGB 161.4 | 163.4 | 170.5 | 158.5 | 159.1 | 165.5
Tier lll Engine
Tier il technology Mode L-13 L2-14
Engine type 50% 75% 100% 50% 75% 100%
EGRBP Tier Il | 168.4 | 167.9 | 173.0 | 165.5 | 163.6 | 168.0
G50ME-C9.6-EGRBP | Tier|| | 161.4 | 163.4 | 171.0 | 158.5 | 159.1 | 166.0
HPSCR Tier Il | 162.9 | 164.4 | 171.0 | 160.0 | 160.1 | 166.0
GS50ME-C9.6-HPSCR | Tierll | 161.4 | 163.4 | 170.5 | 158.5 | 159.1 | 165.5
Main Dimensions and Mass
Dimensions: A B C D E H1 H2 H3
[mm] | 9,962 | 8,757 | 1,205| 3,776| 872|11,350|10,649| 9,825
Cylinders: 5 6 7 8 9
L [mm] | 5,779| 6,651| 7,523| 8,395| 9,267
DryMass [t] | 211 246 276/ 311| 346
Added | EGRBP  [f] 12 12 13 13 13
Dry Mass| HPSCR ~ [t] 6 6 7 7 7

S50ME-C10.7 ==

Bore: 500mm
Stroke: 2,214mm

Engine Output kw]

MEP L1-L3: 2.10 MPa
L2-L4: 1.8 MPa

Cyl. 11 L2 L3 L4
5 9,500 | 7,150 | 6,400 | 4,800 KW/cyl. L' 00
6 11,400 | 8,580 | 7,680 | 5,760
7 | 13,300 | 10010 | 8960 | 6,720 1.080"2
8 15,200 | 11,440 | 10,240 | 7,680 11430
9 17,100 | 12,870 | 11,520 | 8,640
960
L4
min-!
SFOC [g/kwh] & 1%
Tier Il Engine
o L1-13 L2-L4
Optimized load range Tuning
50% 75% 100% 50% 75% 100%
High load 2 160.4 | 158.9 | 163.0 | 157.5 | 154.6 | 158.0
Low load EGB 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5
Tier lll Engine
Tier Ill technology Mesh L1-13 =14
Engine type 50% 75% 100% 50% 75% 100%
EGRBP Tier Ill | 163.4 | 162.9 | 168.0 | 160.5 | 158.6 | 163.0
S50ME-C10.7-EGRBP | Tier || | 156.4 | 158.4 | 166.0 | 153.5 | 154.1 | 161.0
HPSCR Tier Il | 157.9 | 159.4 | 166.0 | 155.0 | 155.1 | 161.0
S50ME-C10.7-HPSCR | Tier|l | 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5
Main Dimensions and Mass
Dimensions: A B C D E H1 H2 H3
[mm]| 9,320| 8,130| 1,190| 3,350| 87510,232
Cylinders: 5 6 7 8 9
L [mm] | 5,757| 6,632| 7,507| 8,382| 9,257
DryMass [t] | 195| 226| 262| 293| 324
Added | EGRBP  [f] 12 12 13 13 13
Dry Mass| HPSCR ~ [t] 6 6 6 6 6
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S50ME-C8.5 o

. . A
Engine Output® [kw] MER s Ao e
Cyl. L1 L2 L3 L4
5 8,300 | 6,650 | 6,700 | 5350 KW/cyl. L' 660
6 9,960 7,980 8,040 6,420
7 | 11620 9310 | 9380 7,490 13402
8 13,280 | 10,640 | 10,720 8,560 L21,330
€ 14,940 | 11,970 | 12,060 9,630
*For 10, 11 and 12 Cyl. engines, please contact us. TR L4
This engine type has the extended min-!
layout area, please see page 103 102 127
SFOC [g/kwh]
Tier Il Engine
L1-13 L2-L4
Optimized load range Tuning
50% 75% | 100% | 50% 75% | 100%
High load = 168.5 | 166.1 | 170.0 | 164.5 | 160.1 | 164.0
Part load EGB 165.5 | 164.6 | 171.5 | 161.5 | 158.6 | 165.5
Low load EGB 163.5 | 165.6 | 171.5 | 159.5 | 159.6 | 165.5 7S
. X2/ LNG%®ZE
Tier Il Engine
Tier lll Fechnology — L1-18 L2-L4 r— %*’4 I & : DS
Engine type 50% 75% | 100% | 50% 75% | 100% — E A / / /
EGRBP Tierlll | 171.5 | 170.1 | 175.0 | 167.5 | 164.1 | 169.0
S50ME-C8.5-EGRBP | Tier Il | 1635 | 166.6 | 172.0 | 1595 | 169.6 | 1660 Methane Dual Fuel Engines (ME-GI)
HPSCR Tierlll | 165.0 | 166.6 | 172.0 | 161.0 | 160.6 | 166.0
S50ME-C8.5-HPSCR | Tier|l | 163.5 | 165.6 | 171.5 | 159.5 | 159.6 | 165.5

Main Dimensions and Mass
Dimensions: A B C D E H1 H2 H3
[mm]| 8,707 | 7,619| 1,088| 3,150 850| 9,500| 8,828 | 8,250

Cylinders: 5 6 7 8 9
L [mm] | 5,589| 6,439| 7,289| 8,139| 8,989
Dry Mass [t] 180 210 240 270 295

TN 35N > BEFs = \ PR H A BB SR AR o
v |EGRBP 11 2 2 13 13 13 GII> > %HERA A d%ﬁ_it el ’(L; k%ﬂﬁ_l:é%i%‘r’&ﬁﬁ'(mbi?
Dry Mass| HPSCR  [1] 4 4 5 6 7 LITOMFHERDEZ. TR IOV ORISRLTVET .
For models to which Gl engines can be applied, Gl figures such as fuel gas consumption rates are
also provided. The following specific fuel consumption rates are shown in the tables for dual fuel
engines.
EEERE—N SFOC: ##lHE%ESR Specific fuel oil consumption
Fuel oil mode
— LB TE—R SGC: MBHAHEZR Specific gas consumption
Dual fuel mode SPOC: /S OV NHBEESE Specific pilot oil consumption
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G95ME-C10.5-Gl o s G90ME-C10.5-Gl e

SGC + SPOC, SFOC [g/kwh SGC + SPOC, SFOC [g/kwh
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 L1-L3 L2 -L4
Engine type Mode Engine type Mode
50% 75% 100% 50% 75% 100% 50% 75% 100% 50% 75% 100%
Dual Fuel| 1268 | 126.3 | 132.8 | 1233 | 121.8 | 127.9 Dual Fuel| 1302 | 129.6 | 136.2 | 126.5 | 12561 | 131.2
G95ME-C10.5-Gl +39 | +30 | +25 | +562 +40 | +33 G90ME-C10.5-GlI +4.0 | +31 +25 | +563 | +441 +3.4
FuelOil | 157.4 | 159.9 | 164.0 | 1545 | 155.6 | 159.0 FuelOil | 161.4 | 163.9 | 168.0 | 1568.5 | 159.6 | 163.0
Tier lll Engine Tier lll Engine
Tier lll technology L1-13 L2-14 Tier lll technology L1-13 L2-14
. Mode . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 131.2 | 1315 | 134.6 | 1276 | 1270 | 129.6 Dual | 134.5 | 134.8 | 1379 | 130.9 | 130.3 | 133.0
Tierlll | Fuel | +38 | +29 | +24 | +51 | +39 | +3.2 Tierlll | Fuel | +39 | +30 | +25 | +52 | +40 | +3.3
EGRTC* Fuel Oil | 158.4 | 157.9 | 161.0 | 155.5 | 153.6 | 156.0 EGRTC* FuelQil | 162.4 | 161.9 | 165.0 | 159.5 | 157.6 | 160.0
G95ME-C10.5-GI-EGRTC Dual | 125.2 | 126.3 | 1329 | 1216 | 121.9 | 1279 G90ME-C10.5-GI-EGRTC Dual | 1285 | 129.7 | 136.2 | 124.9 | 1252 | 131.3
Tier Il Fuel | +38 | +29 | +24 | +561 | +39 | +32 Tier Il Fuel | +39 | +30 | +25 | +52 | +40 | +33
Fuel il | 157.4 | 159.9 | 164.0 | 154.5 | 155.6 | 159.0 FuelQil | 161.4 | 163.9 | 168.0 | 1585 | 159.6 | 163.0
Dual | 1286 | 131.5 | 134.6 | 125.0 | 1270 | 129.6 Dual | 1319 | 134.8 | 1379 | 128.3 | 130.3 | 133.0
Tierll | Fuel | +38 | +29 | +24 | +51 | +39 | +32 Tierll | Fuel | +39 | +30 | +25 | +52 | +40 | +33
LPSCR Fuel Oil | 1565.4 | 157.9 | 161.0 | 152.5 | 153.6 | 156.0 LPSCR FuelQil | 159.4 | 161.9 | 165.0 | 156.5 | 157.6 | 160.0
G95ME-C10.5-GI-LPSCR Dual | 1269 | 1278 | 133.7 | 123.3 | 123.3 | 1288 G90ME-C10.5-GI-LPSCR Dual | 130.2 | 1311 | 1371 | 1266 | 126.7 | 1321
Tier Il Fuel | +38 | +29 | +24 | +51 | +39 | +32 Tier Il Fuel | +39 | +30 | +25 | +52 | +40 | +33
Fuel Oil | 157.4 | 160.2 | 165.0 | 154.5 | 1559 | 160.0 FuelQil | 161.4 | 164.2 | 169.0 | 1585 | 159.9 | 164.0
* The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out * The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out
Added Dry Mass Added Dry Mass
Cylinders: 6 7 8 9 10 11 12 Cylinders: 6 7 8 9 10 11 12
Gl[t] 8 9 10 ih 12 13 14 Glt] 7 8 9 10 11 12 13
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions m=) Please see page 36 Main Dimensions == Please see page 37
Dry Masses Dry Masses
Added Dry Masses Except for Gl Added Dry Masses Except for Gl
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GS8OME-C10.5-Gl o G70ME-C10.5-Gl e

SGC + SPOC, SFOC [g/kwh] Engine Output [KW] MEP L1-L3: 1.90 MPa, L2-L4: 1.58 MPa
Tier Il Engine Gyl. L1 L2 L3 L4 KW/cyl. L i170
. L1-L3 L2-14 5 15,850 | 13,200 | 13,100 | 10,900
S Mode Too% | 75% | 100% | 50% | 75% | 100% 6 | 19,020 | 15,840 | 15,720 | 13,080 26202
Dual Fuel| 1285 | 128.0 | 134.5 | 1249 | 1235 | 1295 2,640
G8OME-C10.5-Gl +40 | +30 | +25 | +52 | +4.0 | +33 L2
FuelOil | 159.4 | 161.9 | 166.0 | 1566.5 | 157.6 | 161.0 21180L4
- ' SGC + SPOC, SFOC [g/kwh min-
Tier lll Engine i ) = =
. Tier Il Engine
Tier Ill technology L1-13 L2-14
. Mode L1-L3 L2-L4
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type Mode

50% 75% 100% 50% 75% 100%
130.1 | 129.8 | 13564 | 127.9 | 127.1 | 132.3

Dual | 132.8 | 133.1 | 136.3 | 129.3 | 1287 | 131.3
Tierlll | Fuel | +39 | +30 | +24 | +51 | +39 | +32

Dual Fuel
EGRTC* FuelOil | 160.4 | 150.9 | 1630 | 157.5 | 1556 | 158.0 GIOME oS! *39 | +30 | +24 | +47 | +36 | +29
FuelOil | 161.2 | 164.0 | 167.0 | 159.4 | 161.4 | 163.9
GBOME-C10.5-GI-EGRTC Dual | 1269 | 1280 | 1346 | 1233 | 1235 | 1206
Tier Il Fuel | +39 | +30 | +24 | +51 | +39 | +32 Tier Il Engine
FuelQil | 159.4 | 161.9 | 166.0 | 156.5 | 157.6 | 161.0 Tier Ill technology L1-13 L2-L4

. Mod
Dual | 130.3 | 1314 | 1354 | 126.7 | 1270 | 130.5 Engine type oce 50% | 75% | 100% | 50% | 75% | 100%

Tierll | Fuel | +39 | +380 | +24 | +51 | +39 | +32 Dual | 136.0 | 1367 | 138.8 | 1339 | 1340 | 1357

HPSCR FuelOil | 157.4 | 157.9 | 1620 | 1545 | 1536 | 157.0 Tiertl | Fuel | +39 | +30 | +24 | +47 | +36 | +29
GBOME-C10.5-GI-HPSCR Dual | 1286 | 1280 | 135.4 | 1250 | 1235 | 1305 EGRBP FuelOll | 1642 | 164.0 | 1660 | 1624 | 161.4 | 162.9
Tierll | Fuel | +39 | +30 | +24 | +51 | +39 | +32 G70ME-C10.5-GI-EGRBP Dual | 1301 | 120.8 | 1371 | 1279 | 1271 | 1340

FuelOil | 159.4 | 161.9 | 167.0 | 156.5 | 157.6 | 162.0 Tier Il Fuel | +39 | +30 | +24 | +47 | +36 | +29

Dual | 1303 1331 | 1363 | 1267 | 1287 | 1313 FuelOil | 1612 | 164.0 | 169.0 | 1594 | 161.4 | 165.9

Tierfl | Fuel | +39 | +80| +24 | +51 | +39 | +32 Dual | 1318 | 1333 | 1362 | 1206 | 1305 | 133.2

LPSCR FuelOil | 157.4 | 159.9 | 163.0 | 154.5 | 155.6 | 158.0 Tierll | Fuel | +39 | +30 | +24 | +47 | +36 | +29
GBOME-C10.5-GI-LPSCR Dual | 1285 | 1295 | 135.4 | 1250 | 1250 | 130.5 HPSCR FuelOil | 159.2 | 160.0 | 163.0 | 157.4 | 157.4 | 159.9
Tierll | Fuel | +39 | +30 | +24 | +51 | +39 | +32 G70ME-C10.5-GI-HPSCR Dual | 1304 | 1208 | 1362 | 1279 | 1271 | 1332
FuelOil | 159.4 | 162.2 | 167.0 | 156.5 | 157.9 | 162.0 Tierll | Fuel | +39 | +30 | +24 | +47 | +36 | +29
*The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out FuelOil | 161.2 | 164.0 | 168.0 | 159.4 | 161.4 | 164.9
Dual | 131.8 | 1350 | 1371 | 1296 | 132.2 | 134.0
Tierll | Fuel | +39 | +30 | +24 | +47 | +36 | +29

Added Dry Mass :
LPSCR FuelOil | 159.2 | 162.0 | 164.0 | 157.4 | 159.4 | 160.9

Cylinders: 6 7 8 9

G70ME-C10.5-GI-LPSCR Dual | 1301 | 131.3 | 136.2 | 1279 | 1286 | 133.2
Gl 6 7 8 9 Tierll | Fuel | +39 | +30 | +24 | +47 | +36 | +29

Fuel Ol | 161.2 | 164.3 | 168.0 | 1569.4 | 161.7 | 164.9

Engine Output

Speed Range Main Dimensions and Mass  Gyingers: 5 6
Main Dimensions m=) Please see page 39 Dimensions: A [mm]| 12,700 L [mm] | 7,399| 8,443
Dry Masses B [mm]| 10,950 Dry Mass [t] 525 590
Added Dry Masses Except for Gl C [mm] 1,750 EGRBP [{] ik 11
D [mm]| 4,470 A'éde" HPSCR [t 3 3
E [om]| 1,044 Moss |LPSCR - -
H1  [mm]| 14,150 Gl [t] 5 6
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S70ME-C10.5-Gl o o G60ME-C10.5-Gl S

SGC + SPOC, SFOC [g/kwh SGC + SPOC, SFOC [g/kwh
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 L1-L3 L2 -L4
Engine type Mode Engine type Mode
50% 75% 100% 50% 75% 100% 50% 75% 100% 50% 75% 100%
Dual Fuel| 133.6 | 133.1 | 139.6 | 130.0 | 128.6 | 134.6 Dual Fuel| 131.1 | 1806 | 187.1 | 127.5 | 126.1 | 1321
S70ME-C10.5-Gl +40 | +30 | +25 | +5683 | +4.0 | +33 G60ME-C10.5-Gl +39 | +30 | +25 | +52 | +40 | +33
FuelOil | 164.4 | 162.9 | 167.0 | 161.5 | 1568.6 | 162.0 FuelOil | 161.4 | 159.9 | 164.0 | 158,56 | 155.6 | 159.0
Tier lll Engine Tier lll Engine
Tier lll technology L1-13 L2-14 Tier lll technology L1-13 L2-14
. Mode . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 139.6 | 139.9 | 144.7 | 136.0 | 1354 | 139.8 Dual | 1371 | 1374 | 142.2 | 1335 | 1329 | 137.3
Tierll | Fuel | +40 | +30 | +25 | +53 | +40 | +3.3 Tierfll | Fuel | +39 | +30 | +25 | +52 | +40 | +33
EGRBP FuelOil | 167.4 | 1669 | 172.0 | 164.5 | 1626 | 167.0 EGRBP Fuel Ol | 164.4 | 1639 | 169.0 | 161.5 | 159.6 | 164.0
S70ME-C10.5-GI-EGRBP Dual | 1336 | 136.1 | 143.0 | 130.0 | 131.6 | 1381 G60ME-C10.5-GI-EGRBP Dual | 131.1 | 1335 | 1405 | 1275 | 1291 | 1356
Tier Il Fuel | +40 | +30 | +25 | +53 | +40 | +33 Tier Il Fuel | +39 | +30 | +25| +52 | +40 | +33
FuelQil | 160.4 | 162.4 | 170.0 | 157.5 | 15681 | 165.0 Fuel Ol | 157.4 | 159.4 | 167.0 | 154.5 | 1565.1 | 162.0
Dual | 134.9 | 1369 | 1430 | 131.3 | 1324 | 1381 Dual | 1324 | 134.4 | 1405 | 128.8 | 129.9 | 1356
Tierni | Fuel | +40| +30 | +25| +53 | +40 | +33 Tierll | Fuel | +39 | +30 | +25 | +52 | +40 | +33
HPSCR FuelQil | 161.9 | 163.4 | 170.0 | 159.0 | 159.1 | 165.0 HPSCR Fuel Ol | 1589 | 160.4 | 167.0 | 156.0 | 156.1 | 162.0
S70ME-C10.5-GI-HPSCR Dual | 133.6 | 1361 | 1426 | 130.0 | 131.6 | 1376 G60ME-C10.5-GI-HPSCR Dual | 131.1 | 1335 | 140.1 | 127.5 | 1291 | 1351
Tierll | Fuel | +40| +30 | +25| +53 | +40 | +33 Tierll | Fuel | +39 | +30 | +25 | +52 | +40 | +33
FuelOil | 160.4 | 162.4 | 169.5 | 157.5 | 1581 | 164.5 Fuel Ol | 157.4 | 1594 | 166.5 | 154.5 | 155.1 | 161.5
Added Dry Mass Added Dry Mass
Cylinders: 5 6 7 8 Cylinders: 5} 6 7 8
Gl[t] 5 6 7 8 Gl[t] 5 5 6 7
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions ==) Please see page 41 Main Dimensions ==) Please see page 42
Dry Masses Dry Masses
Added Dry Masses Except for Gl Added Dry Masses Except for Gl
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S60ME-C10.5-Gl o S G50ME-C9.6-Gl

Engine Output kw MEP t;tj f;g m;’: SGC + SPOC, SFOC [g/kwh
Cyl. L1 L2 L3 L4 Tier Il Engine
5 12,450 | 9,400 | 10,000 | 7,500 Kw/eyl. &1 400 _ L1-13 L2-L4
: Engine type Mode
6 | 14,940 | 11,280 | 12,000 | 9,000 i 50% | 75% | 100% | 50% | 75% | 100%
7| 17,430 | 13,160 | 14,000 | 10,500 2,000 Dual Fuel| 1344 | 1339 | 1405 | 1308 | 129.4 | 1355
8 19,920 | 15,040 | 16,000 | 12,000 L21,880 G50ME-C9.6-Gl +4.0 + 3.1 +25 +5.3 + 4.1 + 3.4
1500 FuelOil | 165.4 | 163.9 | 168.0 | 162.5 | 159.6 | 163.0
T
min- Tier lll Engine
SGC + SPOC, SFOC [g/kwh 84 105 Tier lll technology Vieshs L1-13 L2-L4
Tier I Engine ’ Engine type 50% | 75% | 100% | 50% 75% | 100%
4] ol ol Dual | 1404 | 1407 | 1456 | 136.8 | 136.2 | 1406
Engine type Mode o = T o = T Tierlll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
= = = = = = EGRBP FuelOil | 168.4 | 167.9 | 1730 | 1655 | 1636 | 1680
seoME-c105-a1 |22 e | 550 58 | 07| &S| 158 G50ME-C9.6-GI-EGRBP Dual | 1344 | 1369 | 1439 | 130.8 | 1324 | 1389
: . . . . : . i Fuel | +40 | +31 | +25 | +53 | +41 | +34
FuelOil | 165.4 | 163.3 | 166.0 | 162.5 | 159.0 | 161.0 =
FuelOil | 161.4 | 1634 [ 171.0 | 1585 | 159.1 | 166.0
Tier lll Engine Dual | 1857 | 1378 | 1439 | 1321 | 133.2 | 1389
Tier Il technology L1-L3 L2-L4 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
Engine type ety A AE A AL HPSCR FuelOi | 162.9 | 164.4 | 171.0| 1600 | 160.1 | 166.0
Dual | 1404 | 1203 | 1439 | 136.9 | 1358 | 1389 G50ME-C9.6-GI-HPSCR Dual | 1344 | 1369 | 1435 | 130.8 | 1324 | 1385
Terll | Fuel | +40 | +30 | +25 | +52 | +40 | +33 Tier Il Fuel | +40 | +31 | +25 | +53 | +41 | +34
EGRBP FuelOl| 1684 | 167.8 | 1710 | 1655 | 1630 | 1660 Fuzon Lildile | 1684 | Qs | iRED | il || iEae
S60ME-C10.5-GI-EGRBP Dual | 1336 | 1364 | 141.3 | 130.0 | 1320 | 1364
i Fuel 1 A K . 1 .
Tier Il ue. +40 | +30 | +25 | +52 | +40 | +33 Added Dry MaSS
FuelOil | 160.4 | 162.8 | 168.0 | 157.5 | 1585 | 163.0 S 5 5 . 5 5
Dual | 1349 | 1373 | 1413 | 1313 | 132.8 | 1364
Tiern | Fuel | +40 | +30 | +25 | +52 | +40 | +33 Gl 4 4 5 5 6
HPSCR FuelOil | 161.9 | 1638 | 1680 | 159.0 | 1595 | 163.0
S60ME-C10.5-GI-HPSCR Dual | 1336 | 1364 | 140.9 | 130.0 | 1320 | 136.0 Engine Output
Tierll | Fuel | +40 | +30 | +25 | +52 | +40 | +33 Speed Range
FuelOil | 160.4 | 162.8 | 167.5 | 157.5 | 1585 | 162.5 Main Dimensions ==) Please see page 45
Dry Masses

Added Dry Masses Except for Gl
Main Dimensions and Mass

Dimensions: A B C D E H1 H2 H3
[mm]| 9,825| 8,5625| 1,300| 3,420 940 110,950 10,125
Cylinders: 5 6 7 8

L [mm] | 6,502| 7,442| 8,382| 9,322
Dry Mass [t] 305 330 855} 395

Added | EGRBP [ 10| 10| 11 11
Dry |HPSCR [ 6 6 6 6
Mass ') 1t 5 5 6 7
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S50ME-C9.7-Gl S50ME-C8.5-Gl e

Engine Output kw MEP t;tj f;g m;’: SGC + SPOC, SFOC [g/kwh
Cyl. L1 L2 L3 L4 Tier Il Engine
5 9,500 | 7,150 | 6,450 | 4,850 Kw/eyl. t1 a00 _ L1-13 L2-L4
: Engine type Mode
6 | 11,400 | 8,580 | 7,740 | 5820 i 50% | 75% | 100% | 50% | 75% | 100%
7 13,300 | 10,010 9,030 6,790 1,290 Dual Fuel| 129:0 | 129.7 | 137.1 | 122.7 | 122.4 | 130.1
8 | 15200 | 11,440 | 10,320 | 7,760 1,430 S50ME-C8.5-Gl +135 | +103 | +85 | +16.8 | +12.9 | +10.6
9 | 17,100 | 12,870 | 11,610 | 8,730 o0 FuelOil | 168.5 | 166.1 | 170.0 | 164.5 | 160.1 | 164.0
L4
min- Tier lll Engine
SGC + SF)C)C7 SFOC [9/KWh] 85 125 Tier lll technology Vieshs L1-13 L2-14
Tier Il Engine Engine type 50% | 75% | 100% | 50% 75% | 100%
19-08 Aol Dual | 1349 | 1365 | 142.2 | 1287 | 120.2 | 135.3
Engine type Mode = = o e == o Tierlll | Fuel |+135|+103| +85 |+16.8|+129|+10.6
. . 137; 127°7 128”3 133; EGRBP FuelOil| 1715 | 1701 | 1750 | 1675 | 164.1 | 169.0
corEcaa | ?32;3 135_'3 o5 | s20 | 582 | +33 S50ME-C8.5-GI-EGRBP Dual | 1281 | 1326 | 1396 | 1218 | 125.3 | 1327
. FuelOil | 161.8 | 162.4 | 165.0 | 157.5 | 159.5 | 160.0 Tierll | Fuel |+135|+10.3| +85 |+16.8|+129|+106
- - : - - : FuelOil | 163.5 | 1656 | 172.0 | 1595 | 1596 | 166.0
Tier Ill Engine Dual | 129.4 | 1335 | 1396 | 1231 | 1262 | 1327
Tier lll technology L1-18 2-L4 Tierll | Fuel |+135|+103| +85 |+168|+129|+106
Engine type et 50% | 75% | 100% | 50% | 75% | 100% HPSCR Fuel Oil | 165.0 | 166.6 | 172.0 | 161.0 | 1606 | 166.0
S50ME-C8.5-GI-HPSCR Dual | 1281 | 1326 | 139.2 | 121.8 | 125.3 | 132.3
Dual | 1379 | 1390 | 1431 | 134.3 | 1345 | 1381
Tierll | Fuel | +39 | +30 | +25| +52 | +40 | +33 Tier Il Fuel |+135|+103| +85 [+16.8|+129|+10.6
EGRBP FuelOil | 1654 | 165.8 | 170.0 | 1625 | 1615 | 1650 FuelQil| 1635 | 1656 | 171.5 | 1595 | 1596 | 1655
S50ME-C9.7-GI-EGRBP Dual | 1319 | 1351 | 1414 | 128.3 | 1307 | 136.4
Tier Il Fuel | +39 | +30 | +25 | +52 | +40 | +33
FuelOil | 158.4 | 161.3 | 168.0 | 1555 | 157.0 | 1630 Added Dry Mass
Dual | 1332 | 136.0 | 141.4 | 1206 | 1315 | 1364 Ot st & 5 v & ¢
Tierll | Fuel | +39 | +30 | +25 | +52 | +40 | +33 Gl [t] 6 6 7 7 7
HPSCR FuelOil | 159.9 | 162.3 | 168.0 | 157.0 | 1580 | 163.0
S50ME-C9.7-GI-HPSCR Dual | 1319 | 1351 | 1409 | 128.3 | 1307 | 136.0 Enaine Outout
Tier Il Fuel | +39 | +30 | +25| +52 | +40 | +33 ng p
FuelOil | 1584 | 1613 | 167.5 | 1555 | 157.0 | 1625 Speed Range
u X R K X A .
! Main Dimensions ==) Please see page 47
Dry Masses

. . . Added Dry M E t for Gl
Main Dimensions and Mass o6 Py asses Bxeeptior

Dimensions: A B C D E H1 H2 H3
[mm]| 9,320| 8,130 | 1,190| 3,350 875110,232 8,850
Cylinders: 5 6 7 8 9

L [nm] | 5,757| 6,632| 7,507| 8,382| 9,257

DyMass [ | 193] 223| 259] 289 320
Added | EGRBP [ 12 12| 18] 13| 13
Dy |HPSCR [ 4 4 5 6 7
Mass ) 1 4 4 5 5 6
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G45ME-C9.5-Gl S35ME-C9.7-Gl

i KW MEP L1-L3: 2.10 MPa i KW MEP L1-L3: 2.10 MPa
Engine Output kw] Do oo mpa E_ngmelOutput (kW] s T eampa
Tier Il Engine Tier Il Engine
cyl. L1 L2 3 L4 Kw/cyl. L' 300 cyl. L1 L2 L3 L4 KW/cyl. Ll
5 6,950 5,225 5,450 4,100 T ) 4,350 3,475 3,075 2,475 B
6 8,340 6,270 6,540 4,920 1,090 6 5,220 4,170 3,690 2,970 615
7 9,730 7,315 7,630 5,740 L21,045 7 6,090 4,865 4,305 3,465 |_2695
8 11,120 8,360 8,720 6,560 8 6,960 5,560 4,920 3,960
820 495
L4 L4
min-! min-!
87 111 118 167
SGC + SPOC, SFOC [g/kwh SGC + SPOC, SFOC [g/kwh
Tier Il Engine Tier Il Engine
L1-13 L2-14 L1-13 L2-14
Engine type Mode Engine type Mode
50% | 75% | 100% | 50% | 75% | 100% 50% | 75% | 100% | 50% | 75% | 100%
bual Fuel| 1290 | 129.7 | 137.1 | 121.7 | 1216 | 1287 Dual Fuel| 1297 | 1305 | 137.9 | 123.4 | 124.8 | 1326
G45ME-C9.5-Gl +135 | +103 | +85 | +179 | +13.7 | +11.3 S35ME-C9.7-Gl +136 | +104 | +86 | +17.0| +13.0 | +10.7
FuelOil | 168.5 | 166.1 170.0 | 164.5 | 160.0 | 163.0 FuelOil | 169.5 | 167.1 171.0 | 165.5 | 163.1 167.0
Tier lll Engine Tier lll Engine
Tier lll technology L1-13 L2-14 Tier lll technology L1-13 L2-14
. Mode . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 1349 | 136.5 | 142.2 | 127.7 | 1284 | 133.8 Dual | 130.2 | 134.3 | 1404 | 123.8 | 128.7 | 135.2
Tierlll | Fuel 1+135|+103| +85 | +17.9 | +137 | +11.3 Tier il | Fuel |+136|+104| +86 | +170 |+13.0|+10.7
EGRBP FuelQil | 171.5 | 170.1 | 175.0 | 167.5 | 164.0 | 168.0 HPSCR Fuel Oil | 166.0 | 167.6 | 173.0 | 162.0 | 163.6 | 169.0
G45ME-C9.5-GI-EGRBP Dual | 1281 | 1326 | 139.6 | 1209 | 1246 | 131.3 S35ME-C9.7-GI-HPSCR Dual | 1289 | 1335 | 1400 | 1226 | 127.8 | 134.8
Tierll | Fuel 1+135|+103| +85 | +17.9 |+137| +11.3 Tierll | Fuel |+136|+104| +86 | +170|+130|+107
Fuel Oil | 163.5 | 165.6 | 172.0 | 159.5 | 159.5 | 165.0 FuelOil | 164.5 | 166.6 | 1725 | 160.5 | 162.6 | 168.5
Dual | 1294 | 1335 | 1396 | 1222 | 1254 | 131.3
Tierll | Fuel |+135]+103| +85 | +179 |+13.7 | +11.3
HPSCR Fuel Oil | 165.0 | 166.6 | 172.0 | 161.0 | 160.5 | 165.0
G45ME-C9.5-GI-HPSCR Dual | 1281 | 1326 | 139.2 | 120.9 | 124.6 | 130.8
Tier Il Fuel |+135|+103| +85 |+179 [+137 |+ 113
FuelOil | 163.5 | 1656 | 171.5 | 159.5 | 159.5 | 164.5
Main Dimensions and Mass Main Dimensions and Mass
Dimensions: A B C D E H1 H2 H3 Dimensions: A B C D E H1 H2 H3
[mm] | 9,063 | 7,894 | 1,169 | 3,260 784110,220 9,250 [mm] | 6,501| 5,670 831| 2,300 612| 7,200 6,275
Cylinders: 5 6 7 8 Cylinders: 5 6 7 8
L [mm] | 5,209| 5,993| 6,777| 7,561 L [mm] | 4,107| 4,719| 5,331| 5,943
Dry Mass [t] 163 183 206 234 Dry Mass [t] 7 87 98 108
Added |EGRBP 1| 12] 12 12| 12 Added | HPSCR 3 3 4 4
Dry |HPSCR [ 3 3 4 5 Dry |LPSCR [t - - - -
Mass [ It 4 4 5 5 Mass | It 3 3 4 4
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ULTRA-PRECISION MACHINING TO SUP T FUEL CONVERSION

A > TR ARG RN FEEGR | EMETE RREE, 5K RO
DFFEAEIMERS R D & 3K 5 A b TR & OREE s il
i 18 0 K LENEFEBLL 72O 5 ALKk S [FBIV(Fuel

Booster Injection Valve) | T4, FBIVO YA BHE A 240 5 ¥ 43 (23K 8 6 v 21 LAEFE IR 2 m

e

AL, 2N e EBT 2D 7Iznr vl 2d LT 28 05E L. KD 3
FEZERLTOE TN TAEER HIZ L0 LVE LA HYHRIZr bR
WETE RIS £ L KRR 2 B 2 DI O BUECERA TV £,

The characteristics of low-flash fuels used in dual fuel engines differ greatly from those of heavy fuel oils
in terms of calorific value, compressibility, viscosity, and flash point reduction. The new type of fuel valve,
FBIV (Fuel Booster Injection Valve), has been developed to achieve the precise control of the injection
amount and reduction of fuel leakage required for each fuel. In order to achieve this, grinding at the
submicron level is repeated little by little to achieve the required precision. The machining process is at
the level of polishing rather than grinding. The person in charge sharpens his/her senses to the micron

level to manufacture the heart of the fuel conversion.

X )= 3E&
R EL T 22

Methanol Dual Fuel.Engines(MESEGIV

LGIMI> P> & @A R RHEIEIC DV TR, X2/ —ILEBEREEHE TRLE
T, UTOMEEERDEEZ. —TMB TPV ORITRLTVET .

s such as fuel methanol consumption

For models to which LGIM engines can be applied, LGIM figure
rates are also provided. The following specific fuel consumption rates are shown in the tables for dual

fuel engines.

< Specific fuel oil consumption

SGC: MBAAHERE
SPOC: /N1 Ew}

sonsumption

fic pilot oil consumption
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G95ME-C10.5-LGIM .2z GS8OME-C10.5-LGIM ..z

SGC + SPOC, SFOC [g/kwh SGC + SPOC, SFOC [g/kwh
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 L1-L3 L2 -L4
Engine type Mode Engine type Mode
50% 75% 100% 50% 75% 100% 50% 75% 100% 50% 75% 100%
Dual Fuel| 297.5 | 306.0 | 329.3 | 282.3 | 290.0 | 312.9 Dual Fuel| 301.4 | 310.0 | 333.3 | 286.2 | 294.0 | 316.9
G95ME-C10.5-LGIM +128 | +9.8 | +8.1 | +17.0 | +13.0 | +10.7 G80ME-C10.5-LGIM +129 | +99 | +82 | +17.2 | +13.1 | +10.8
FuelOil | 154.4 | 156.4 | 163.5 | 151.,5 | 152.1 | 158.5 FuelOil | 156.4 | 158.4 | 165.5 | 1563.5 | 154.1 | 160.5
Tier Il Engine Tier lll Engine
Tier lll technology W L1-13 L2-14 Tier lll technology L1-13 L2-14
. ode . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 3104 | 3156 | 3325 | 2951 | 299.6 | 3161 Dual | 314.3 | 319.7 | 336.6 | 299.0 | 303.6 | 320.1
Tierlil | Fuel |+128| +98 | +81 | +17.0|+13.0|+107 Tierll | Fuel |+129| +99 | +82 |+17.2|+131|+108
EGRTC Fuel Oil | 160.4 | 159.9 | 165.0 | 157.5 | 155.6 | 160.0 EGRTC* FuelQil | 162.4 | 161.9 | 167.0 | 159.5 | 157.6 | 162.0
G95ME-C10.5-LGIM-EGRTC Dual | 297.5 | 306.0 | 328.2 | 282.3 | 290.0 | 311.8 G80ME-C10.5-LGIM-EGRTC Dual | 3014 | 310.0 | 332.3 | 286.2 | 294.0 | 315.8
Tierll | Fuel |+128| +98 | +81 |+170|+13.0|+107 Tierll | Fuel |+129| +99 | +82 | +172 | +131|+10.8
Fuel Oil | 154.4 | 156.4 | 163.0 | 151.5 | 152.1 | 158.0 Fuel il | 156.4 | 1584 | 165.0 | 153.5 | 154.1 | 160.0
* The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out
Added Dry Mass Added Dry Mass
Cylinders: 6 7 8 9 10 11 12 Cylinders: 6 7 8 9
LGIM [t] 9 10 11 12 13 14 15 LGIM [t] 7 8 9 10
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions Please see page 36 Main Dimensions == Please see page 39
Dry Masses Dry Masses
Added Dry Masses Except for LGIM Added Dry Masses Except for LGIM
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G70ME-C10.7-LGIM &= _ 2o, o G60ME-C10.5-LGIM == 2o s

SGC + SPOC, SFOC [g/kwh SGC + SPOC, SFOC [g/kwh
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 L1-L3 L2 -L4
Engine type Mode Engine type Mode
50% 75% 100% 50% 75% 100% 50% 75% 100% 50% 75% 100%
Dual Fuel| 310.0 | 311.1 | 328.0 | 294.7 | 295.0 | 311.5 Dual Fuel| 317.9 | 319.2 | 336.1 | 3024 | 302.9 | 319.5
G70ME-C10.7-LGIM +129 | +99 | +82 | +17.2 | +13.1 | +10.8 G60ME-C10.5-LGIM +133 | +101 | +84 | +17.6 | +13.4 | + 111
FuelOil | 160.4 | 158.9 | 163.0 | 157.5 | 154.6 | 158.0 FuelOil | 164.4 | 162.9 | 167.0 | 161.5 | 158.6 | 162.0
Tier lll Engine Tier lll Engine
Tier lll technology L1-13 L2-14 Tier lll technology L1-13 L2-14
. Mode . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 316.5 | 321.8 | 338.7 | 301.2 | 305.8 | 322.2 Dual | 324.4 | 329.9 | 346.9 | 308.8 | 313.7 | 330.3
Tierll | Fuel |+129| +99 | +82 | +17.2|+131|+108 Tierll | Fuel |+133|+101 | +84 | +176 |+134| + 111
EGRBP Fuel Oil | 163.4 | 162.9 | 168.0 | 160.5 | 158.6 | 163.0 EGRBP FuelQil | 167.4 | 166.9 | 172.0 | 164.5 | 162.6 | 167.0
G70ME-C10.7-LGIM-EGRBP Dual | 3014 | 310.0 | 334.4 | 2861 | 294.0 | 318.0 G60ME-C10.5-LGIM-EGRBP Dual | 309.4 | 3181 | 3426 | 293.8 | 301.9 | 326.0
Tierll | Fuel |+129] +99 | +82 | +172 | +131|+10.8 Tierll | Fuel |+133|+101| +84 [+176|+134| + 111
Fuel Oil | 156.4 | 15684 | 166.0 | 153.5 | 154.1 | 161.0 FuelQil | 160.4 | 162.4 | 170.0 | 157.5 | 1568.1 | 165.0
Added Dry Mass Added Dry Mass
Cylinders: 5 6 " Available on request Cylinders: 5 6 7 8
LGIM [t] * * LGIM [t] 5 5 6 7
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions ==) Please see page 40 Main Dimensions ==) Please see page 42
Dry Masses Dry Masses
Added Dry Masses Except for LGIM Added Dry Masses Except for LGIM
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S60ME-C10.7-LGIM &= _ 2o oo G50ME-C9.6-LGIM .=

SGC + SPOC, SFOC [g/kwh] Engine Output kw] MEP e Ao Nre
Tier Il Engine Tier Il Engine
ot o L1-18 2-L4 cyl. R L2 3 L4 KW/cyl. ' 790
RIS °% To0% | 75% | 100% | 50% | 75% | 100% 5 8600 | 6450 | 6,800 | 5100 i
Dual Fuel| 3100 | 3111 | 3280 | 204.8 | 295.1 | 311.6 5 0S| 740 |60 |_GLAD T5EE0
S60ME-C10.7-LGIM +129 | +99 | +82 | +17.1 | +13.1| +10.8 7 12,040 | 9,030 | 9,520 | 7,140 11290
FuelOil | 160.4 | 158.9 | 163.0 | 157.5 | 154.6 | 158.0 020
T
Tier lll Engine min-t
Tier Il technology Mode L1-13 L2-14 79 100
Engine type 50% | 75% | 100% | 50% | 75% | 100% SGC + SPOC, SFOC [g/kwh
Dual | 316.5 | 321.8 | 338.7 | 301.2 | 305.8 | 322.3 Tier Il Engine
Tierlll | Fuel |+129| +99 | +82 | +171 | +131 | +10.8 L1-13 12-14
Engi M
EGRBP FuelOil | 163.4 | 162.9 | 1680 | 1605 | 1586 | 163.0 M 72 % 0% | 75% | 100% | 50% | 75% | 100%
S60ME-C10.7-LGIM-EGRBP Dual | 3014 | 310.0 | 334.4 | 286.2 | 294.0 | 318.0 Dual Fuel| 3199 | 321.2 | 3382 | 304.1 | 304.8 | 321.4
Tier Il Fuel |+129| +99 | +82 | +171 | +131 | +10.8 G50ME-C9.6-LGIM +133 | +102 | +84 | +17.8| +13.6 | +11.2
FuelOil | 156.4 | 158.4 | 166.0 | 1535 | 154.1 | 161.0 FuelOil | 165.4 | 163.9 | 168.0 | 162.5 | 159.6 | 163.0
Tier Ill Engine
Tier lll technology L1-13 L2-14
h Modi
Added Dry Mass Engine type oce 50% | 75% | 100% | 50% | 75% | 100%
Cylinders: 3 9 7 g Dual | 3263 | 3319 | 3489 | 3106 | 3155 | 3322
Gl [t] 5 5 6 7 Tierlll | Fuel |+133|+102| +84 | +17.8 |+136|+11.2
EGRBP FuelOil | 168.4 | 167.9 | 173.0 | 165.5 | 163.6 | 168.0
e O G50ME-C9.6-LGIM-EGRBP Dual | 311.3 | 3201 | 3446 | 2956 | 3037 | 3279
ngine Output Tierll | Fuel |+133|+102| +84 |+178|+136|+112
Speed Range FuelOil | 161.4 | 1634 | 171.0| 1585 | 159.1 | 166.0
Main Dimensions ==) Please see page 43
Dry Masses
Added Dry Masses Except for LGIM Added Dry Mass
Cylinders: 5} 6 7
LGIM [1] 7 7 8

Main Dimensions
Dry Masses ==) Please see page 45
Added Dry Masses Except for LGIM
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S50ME-C10.7-LGIM &= 2o oo

SGC + SPOC, SFOC [g/kwh]
Tier Il Engine

L1-L3 L2-L4
50% 75% 100% 50% 75% 100%

Dual Fuel| 312.0 | 313.1 | 330.0 | 296.6 | 297.0 | 313.5
S50ME-C10.7-LGIM +13.0| +99 | +82 | +17.3 | +13.2 | +10.9

FuelOil | 161.4 | 1569.9 | 164.0 | 15685 | 165.6 | 159.0

Engine type Mode

Tier lll Engine

Tier Ill technology Mods L1-13 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%

Dual | 3184 | 323.8 | 340.7 | 303.0 | 307.7 | 324.2
Tierlll | Fuel |+13.0] +99 | +82 | +17.3 | +13.2|+10.9

EGRBP Fuel Oil | 164.4 | 163.9 | 169.0 | 161.5 | 159.6 | 164.0

S50ME-C10.7-LGIM-EGRBP Dual | 3034 | 3120 | 336.5 | 288.0 | 295.9 | 319.9
Tierll | Fuel |+130| +99 | +82 | +17.3 | +13.2|+10.9

FuelOil | 157.4 | 159.4 | 167.0 | 154.5 | 1651 | 162.0

Added Dry Mass LPG ?ﬁg
e e —RBHI T

Gl [t] 7 7 8 9 10
LPG Dual Fuel Engines (ME-LGIP)

Engine Output

Speed Range

Main Dimensions ==) Please see page 46
Dry Masses

Added Dry Masses Except for LGIM

LGIP I @RI OV TIE. LPCGHEREFEHE TRLET., KL
TOMFHBEEREDEZ, MBI IV ORISRLTOETY.

For models to which LGIP engines can be applied, LGIP figures such as fuel gas consumption rates are
also provided. The following specific fuel consumption rates are shown in the tables for dual fuel engines.

iig}éiﬁﬁ{iﬁ JEEESR Specific fuel oil consumption
Fuel oil mode
ZITREhEERE—R SGC: MBI HAEESR Specific gas consumption
Dual fuel mode SPOC: /81OvimiEE SR Specific pilot oil consumption

70



G60ME-C10.5-LGIP ..o G50ME-C9.6-LGIP .o

SGC + SPOC, SFOC [g/kwh SGC + SPOC, SFOC [g/kwh
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 L1-L3 L2 -L4
Engine type Mode Engine type Mode
50% 75% 100% 50% 75% 100% 50% 75% 100% 50% 75% 100%
Dual Fuel| 137.8 | 139.2 | 144.6 | 1311 | 1822 | 187.5 Dual Fuel| 1412 | 142.7 | 148.2 | 134.4 | 135.6 | 140.9
G60ME-C10.5-LGIP +130 | +99 | +82 | +17.3 | +132 | +10.9 G50ME-C9.6-LGIP +133 | +102 | +84 | +17.8 | +13.6 | +11.2
FuelOil | 161.4 | 159.9 | 164.0 | 15685 | 155.6 | 159.0 FuelOil | 165.4 | 163.9 | 168.0 | 162.5 | 159.6 | 163.0
Tier Il Engine Tier Il Engine
Tier Il technology L1-13 L2-14 Tier lll technology L1-13 L2-14
. Mode . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 1354 | 139.6 | 1474 | 128.8 | 1327 | 140.3 Dual | 138.9 | 1431 | 1509 | 132.0 | 136.0 | 143.7
Tierlll | Fuel |+13.0| +9.9 | +82 | +17.3 |+13.2|+10.9 Tierlll | Fuel |+133|+10.2| +84 |+178 |+136|+11.2
HPSCR Fuel Oil | 15689 | 160.4 | 167.0 | 156.0 | 156.1 | 162.0 HPSCR FuelQil | 1629 | 164.4 | 171.0 | 160.0 | 160.1 | 166.0
G60ME-C10.5-LGIP-HPSCR Dual | 134.0 | 1387 | 1469 | 1274 | 131.7 | 139.8 G50ME-C9.6-LGIP-HPSCR Dual | 137.5 | 142.2 | 150.5 | 1306 | 1351 | 143.2
Tierll | Fuel |+13.0] +99 | +82 | +17.3 |+13.2|+10.9 Tierll | Fuel |+133|+102| +84 |+178 |+136|+11.2
FuelOil | 167.4 | 159.4 | 1665 | 154.5 | 155.1 | 161.5 FuelOil | 161.4 | 1634 | 1705 | 15685 | 159.1 | 165.5
Added Dry Mass Added Dry Mass
Cylinders: 5 6 7 8 Cylinders: 5 6 7 8 9
LGIP [t] 5 5 6 7 LGIP [t] 6 6 7 8 9
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions m==) Please see page 42 Main Dimensions Please see page 45
Dry Masses Dry Masses
Added Dry Masses Except for LGIP Added Dry Masses Except for LGIP

72



RADUATION TEST TO THE OCEAN
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The final test of an engine installed on a ship at the shipyard is a sea trial run. First, lubricating oil and cooling
water are poured into the new engine for 3 to 5 days at the wharf to check the operation of each part for
safe startup. At s tartup tests, endurance load tests, speed tests, engine room unmanned tests, and
protection device tests are conducted. During the tests, we check instrument data ual noises, odors,
vibrations, and fluid leaks in the engine room and engine control room with all of our senses. The

aduation test,” which is a heavy responsibility, requires knowledge, skill, and a keen sense of perception.

The test usually takes only a few days, but for engines with many test items, it can take up to three months.

GIER I BRI DT, MEHAEEREZHE TRLET.
LT OMiHEROEE. Tt T IV ORICRLTVET.

For models to which GIE engines can be applied, GIE figures such as fuel gas consumption rates are

also provided. The following specific fuel consumption rates are shown in the tables for dual fuel engines

Specific fuel oil consumption

SGC: MBI AHEESR Spec
SPOC: /3Oy NiEE

C gas consumption

consumption

IR/HEE
—FTREI Y

Ethane Dual Fuel Engines (ME-GIE)




G60ME-C9.5-GIE o s G50ME-C9.5-GIE

Engine Output kw] MEP e A To e Engine Output kw] MEP e Al Nre
Cyl. L1 L2 L3 L4 Cyl. L1 L2 L3 L4
5 13,400 | 10,050 9,950 7,500 kWi/cyl. L 2680 5 8,600 6,450 6,800 5,100 KWr/cyl. L 1,720
6 16,080 | 12,060 | 11,940 9,000 6 10,320 7,740 8,160 6,120
7 18,760 | 14,070 | 13,930 | 10,500 1,990L3 7 12,040 9,030 9,520 7,140 1,360L3
8 21,440 | 16,080 | 15,920 | 12,000 L22,010 8 13,760 | 10,320 | 10,880 8,160 L21,290
9 15,480 | 11,610 | 12,240 9,180
1,500 1,020
L4 L4
SGC + SPOC, SFOC [gi - T SGC + SPOC, SFOC [g/ku - —
Tier Il Engine Tier Il Engine
L1-L3 L2-14 L1-L3 L2 - L4
Engine type Mode Engine type Mode
50% 75% 100% 50% 75% 100% 50% 75% 100% 50% 75% 100%
Dual Fuel| 1393 | 141.2 | 146.0 | 131.7 | 1327 | 137.2 Dual Fuel| 140.1 | 1421 | 146.9 | 1324 | 1335 | 138.0
G60ME-C9.5-GIE +136 | +104 | +86 | +180 | +13.7 | +11.3 G50ME-C9.5-GIE +13.7 | +104 | +86 | +182 | +139 | +11.5
FuelOil | 168.5 | 167.5 | 171.0 | 1645 | 161.4 | 164.0 FuelOil | 169.5 | 168.5 | 172.0 | 1655 | 162.4 | 165.0
Tier Ill Engine Tier Ill Engine
Tier Ill technology Mode L1-13 L2-14 Tier Ill technology Mode L1-13 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 136.1 | 141.7 | 147.8 | 1286 | 133.2 | 139.0 Dual | 136.9 | 142.5 | 1487 | 129.3 | 133.9 | 139.8
Tierll | Fuel |+136|+104| +86 |+180|+13.7 | +11.3 Tierll | Fuel |+137|+104| +86 |+182|+139| +11.5
HPSCR Fuel Oil | 165.0 | 168.0 | 173.0 | 161.0 | 161.9 | 166.0 HPSCR Fuel il | 166.0 | 169.0 | 174.0 | 162.0 | 162.9 | 167.0
G60ME-C9.5-GIE-HPSCR Dual | 134.8 | 140.8 | 1474 | 127.2 | 132.3 | 138.6 G50ME-C9.5-GIE-HPSCR Dual | 1356 | 141.6 | 148.2 | 1279 | 133.0 | 139.4
Tierll | Fuel |+136|+104| +86 |+180|+137|+11.3 Tierll | Fuel |+137|+104| +86 |+182|+139|+115
FuelOil | 163.5 | 167.0 | 172.5 | 159.5 | 160.9 | 165.5 Fuel Oil | 164.5 | 168.0 | 173.5 | 160.5 | 161.9 | 166.5
Main Dimensions and Mass Main Dimensions and Mass
Dimensions: A B (¢} D E H1 H2 H3 Dimensions: A B C D E H1 H2 H3
[mm] (11,274 | 9,774 | 1,500| 4,090 | 1,080|12,750 11,550 [mm]| 9,962 | 8,757 | 1,205| 3,776| 872|11,300
Cylinders: 5 6 7 8 Cylinders: 5 6 7 8 9
L [mm] | 7,385| 8,465| 9,545|10,625 L [nm] | 5,779| 6,651| 7,523| 8,395| 9,267
Dry Mass [t] 395 440 490 5585) Dry Mass [t] 211 246 276 311 346
Added | HPSCR [t] 3 4 5 5 Added | HPSCR [t] 6 6 7 7 7
Dry Mass| GIE [tl 5] 6 7 7 Dry Mass| GIE [t] 4 4 5] 5) 6

76



7

RFTL>v>

Conventional Engines

DUIFICEE T BT IUE KUDROFVIHH I I ATERMICEZ A SN
Bic8. SEOHZATIIZBELEVFETT. Ll INOHERBIERIHIS
ELTSHRBBGEPTRETT . HAT/OVTIMIML T, KUFHLLWI> DU
KOBEEHENzLET, Tier | T2 Tier I TP EXO AT
2OV ELTDHISEIRIC DN TIE. BtFTEROAHhE7ZE0,

The engines listed below will not be included in future catalogs as they will be replaced by
newer, more efficient engines. However, we will continue to produce these engines on a case-

by-case basis. For new projects, we recommend choosing the newer engine types. Please
contact us to inquire about Tier II, Tier Il and dual fuel engine availability.

SQOME‘C1 05 Bore: 900 mm, Stroke: 3,260 mm
5-12cyl. L1 L2 L3 L4
Output / cyl. KW 6,100 4,880 5,230 4,180
Speed min-1 84 84 72 72
MEP MPa 2.10 1.68 2.10 1.68
SFOC (Tier Il, High load) g/kWh 166.0 160.0 166.0 160.0

G?O M E'C1 05 Bore: 700 mm, Stroke: 3,256 mm
5-6cyl L1 L2 L3 L4
Output / cyl. KW 3,170 2,640 2,500 2,080
Speed min-! 80 80 63 63
MEP MPa 2.10 1.58 2.10 1.58
SFOC (Tier Il, High load) g/kWh 164.0 160.9 164.0 160.9

860 M E'C1 06 Bore: 600 mm, Stroke: 2,400 mm
5-8cyl L1 L2 L3 L4
Output / cyl. kW 2,490 1,880 1,950 1,470
Speed min-! 105 105 82 82
MEP MPa 2.10 1.58 210 1.58
SFOC (Tier Il, High load) g/kWh 163.0 158.0 163.0 158.0

860 M E‘C1 05 Bore: 600 mm, Stroke: 2,400 mm
5-8cyl L1 L2 L3 L4
Output / cyl. KW 2,490 1,880 2,000 1,500
Speed min-! 105 105 84 84
MEP MPa 2.10 1.58 210 1.58
SFOC (Tier II, High load) g/kWh 166.0 161.0 166.0 161.0

S60ME-C10.5-LGIM

Bore: 600 mm, Stroke: 2,400 mm

5-8cyl L1 L2 L3 L4
Qutput / cyl. kw 2,490 1,880 2,000 1,500
Speed min-1 105 105 84 84
MEP MPa 210 1.58 210 1.58
SFOC (Tier Il, High load) a/kWh 168.0 163.0 168.0 163.0
S6OM E‘CS5 Bore: 600 mm, Stroke: 2,400 mm
5-8cyl L1 L2 L3 L4
Output / cyl. kw 2,380 1,900 1,900 1,620
Speed min-1 105 105 84 84
MEP MPa 2.00 1.60 2.00 1.60
SFOC (Tier II, High load) g/kWh 169.0 163.0 169.0 163.0
850 M E'C1 06 Bore: 500 mm, Stroke: 2,214 mm
5-9cyl L1 L2 L3 L4
Output / cyl. kw 1,900 1,430 1,290 970
Speed min-! 125 125 85 85
MEP MPa 2.10 1.58 2.10 1.58
SFOC (Tier II, High load) g/kWh 164.0 159.0 164.0 169.0
850 M E‘Cg7 Bore: 500 mm, Stroke: 2,214 mm
5-9cyl L1 L2 L3 L4
Output / cyl. W 1,900 1,430 1,290 970
Speed min-! 125 125 85 85
MEP MPa 2.10 1.58 2.10 1.58
SFOC (Tier II, High load) g/KWh 165.0 160.0 165.0 160.0
SSOME‘CQ6‘LGIM Bore: 500 mm, Stroke: 2,214 mm
5-9cyl L1 L2 L3 L4
Output / cyl. kw 1,780 1,420 1,350 1,080
Speed min-! 117 117 89 89
MEP MPa 2.10 1.68 2.10 1.68
SFOC (Tier Il, High load) g/kWh 167.0 163.0 167.0 163.0
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Exhaust Gas Turbochargers Lineup

chargers. Together with TCT & TCA, we can provide the optimal turbocharger solution for our

MET turbochargers have been recently added to our lineup of MES manufactured turbo-
MITSUI-MAN B&W engines.

MET BHatEAH 7z IC B 1 EGBHEHD S
H*

BiEHE £ B

HE




BRAABAEHE

TCT fz@iatk

Exhaust Gas Turbocharger

TCT Turbocharger TCT :/ U _Xo)t':*% TCT Series Program
) ; Turbine type Axial flow turbine
o . Max. permissible temp. 520 °C
,;’:\ : N Pressure ratio upto 4.7
‘ N *Under development

: D A \ Type Sypercharged Length Width Height
| Wa - ) engine output [kW] [mm] [mm] [mm]
i | \N‘;\J TCT30 7,500 2,040 1,125 1,135
' A TCT40 9,460 2,290 1,260 1,275
N : TCT50 12,000 2,580 1,420 1,435
¥ TCT60 15,120 2,900 1,595 1,610
ol TCT70* 19,040 3,250 1,790 1,805
v TCT turbocharger TCT80* 24,030 3,650 2,010 2,028

TCTRBFEIISRERD TCAEZN—AIC, BEMEHERFLLFTERAAT D EEL
LD NGB T T, TCARBIRHE A —/\—KR—ILEREERL.
AT FUAMPEELTOEY . TCT70/80BIRRVU—AFETY.

The TCT turbocharger is a compact axial flow turbocharger that is based on the conventional
TCA type turbocharger, but it is up to 47% lighter while maintaining robustness of the TCA. It has
alonger overhaul interval and improved maintainability than the TCA turbocharger. The TCT70/80
types will be released in due course.

TCA :/ U _Xo){iﬁ TCA Series Program Turbine type Axial flow turbine
Max. permissible temp. 500 °C
Pressure ratio upto 4.4
Tye Sypercharged Length Width Height
engine output kW] [mm] [mm] [mm]
TCA44 7,000 2,190 1,100 1,614
TCA55 9,600 2,439 1,371 1,989
TCAG6 14,000 2,888 1,625 2,191
TCA77 20,000 3,422 1,930 2,692
TCA88 30,000 4,033 2,270 2,950
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MET-MB / MET-MBIL&#&1%

MET-MB/MET-MBII Turbocharger

MET turbocharger

MET-MB/MET-MBIE& MERMEEA T AEB Liz#imbiaté 9. MET-
MBIIEMET-MBICHANZK16% OAREBILICKY. @Bfata/NEEELL TOE
T METEHREICOWTIE. JBREICISU TS AEEOR X ZEEILAL TLK
FETT.

The MET-MB/MET-MBII are axial turbochargers that are both highly reliable and easy-to-maintain.
The compressor capacity of the MET-MBII is improved by up to 16% compared to the MET-MB,

making it lighter and with a smaller footprint. The MET turbocharger lineup of licensed production
will be expanded as needed according to demand.

MET-MB / MET-MBI >\ —XD{t#k

MET-MB/MET-MBII Series Program

Turbine type Axial flow turbine
Max. permissible temp. 580 °C
Pressure ratio up to 5.0

MET-MB Series

Exhaust Gas Turbocharger

e Sgpercharged Length Width Height
engine output [kW] [mm] [mm] [mm]
MET33MB 4,600 1,661 899 945
MET37MB 6,300 1,851 998 1,095
MET42MB* 7,700 1,944 1,134 1,155
MET48MB 10,000 2,280 1,255 1,330
MET53MB 12,500 2,504 1,417 1,435
MET60MB 15,500 2,825 1,530 1,540
MET66MB 19,400 3,065 1,785 1,720
MET71MB 22,700 3,143 1,820 1,865
MET83MB 31,100 3,771 2,233 2,180
MET90MB 37,900 4,241 2,465 2,410
MET-MBI Series
s Sypercharged Length Width Height
engine output [kW] [mm] [mm] [mm]

MET33MBII 6,000 1,870 899 945
MET37MBII 7,600 2,080 998 1,095
MET42MBII* 9,300 2,190 1,094 1,171
MET48MBII* 11,900 2,400 1,255 1,330
MET53MBII 14,900 2,610 1,390 1,439
METB0MBII 18,400 2,960 1,530 1,670
MET66MBII* 23,100 3,200 1,718 1,780
MET71MBII 27,100 3,290 1,820 1,865
MET83MBII 37,100 3,940 2,233 2,225
METOO0MBII 45,200 4,440 2,465 2,410

*In-house production as of August 2024
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NOx Reduction

EGR—HIRUBEIR

N OX j-d- % Exhaust Gas Regirculation

NOx Reducti BHEMOSELNOXELR AT A
X he UCtlon Highly Economical NOx Reduction System

=HE&S IFZFRERALY (NOX) . FEERLH (SOX) D EGRIEHHAD—EVEHH - ERLIE.
HEZT )T B, SR ERHEFTRETT . - BRLY—/ NBRERT 5 ATLTY.

BEROMO-—XICEDE T, RELHMETRRENLET . ZhCERThOBRFEHFENETL
MITSUI E&S can provide a wide range of technologies that meet regulations < ”“ﬁiiyiéjd/\ MBERE SRR
for nitrogen oxides (NOx) and sulfur oxides (SOx). ETFLTNOXERDERESNET, T
We will propose the most suitable technology to meet your ship’s needs. DU PBIAEEHICKY. Bypass
matching &7zl T/C cut-out matching
OVTNDDHERPBREINET .

Bypass Matching (EGRBP)
BB S AR770emE TO I

T/C Cut-out Matching (EGRTC)
BIsH2A L. U ZR780cmU ED IV IV A

cleaning process, part of the exhaust gas is recirculated
es the oxygen content and in ses the

r tion and the

g are used for

T/C Cut-out Match
2 or more turb

The blue part in the right
figures shows the parts
added by applying the
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SCR—ZEIRAVARIEETT

Selective Catalytic Reduction

SCRIFHIHAICEENDNOXEEBR EKICRTUES T DM T . HHAE
SCRIRIGENAEEE, RFKERTHIETDHIET. NOX Tier I BHEHLE
. SCRYATFLICIE. BESCR (HPSCR) &IEESCR (LPSCR) pélE
9. HPSCR ORISR BT RANCERE T 270, T2I OiRICREBINE
9. &P, SCRIEHZOR. FHTIMBOREDZ0.1% U TICHRT 25E13.
LPSCR% %R =] 5

T ¢, LPSCR &
B 0% OB
HABICERENS/2H. T
>V HESCRE#L TRRICE
BYBHIEDTEET,

Urea solution

SCR is a technology that reduces NOx
contained in exhaust gas to nitrogen and
water to make it harmless. By directing
exhaust gas to the SCR reactor and using
urea water as a reducing agent, NOx Tier lIl

EGR1=v MEEE

EGR Unit Arrangement

EGR bypass matching @RI >
COFE. IV ECEAHETBHEGR
a1=vh (FLAT7L. EGRYZ—7Z.
EGRAIANFvYF¥) OREIFI>
IURRITEKEFLE T, RIVIUF
RICBFBEGR IR B RED
FKeIBRTZEL,

EGR unit

For engines with EGR bypass matching, the
EGR unit (Pre-spray, EGR cooler and EGR
mist catcher) arrangement depends on the
engine type. Please refer to the next type for
EGR arrangement for each engine type.

EGR unit arrangement at Fore end

NOx Reduction

requirements are met. SCR systems are available in high pressure SCR (HPSCR) and low pres-
sure SCR (LPSCR). The HPSCR reactor is installed upstream of the turbocharger, so it is located
close to the engine. However, if the sulfur content of the fuel used during SCR operation is limited
t0 0.1% or less, the LPSCR can be selected. The LPSCR is connected to the exhaust pipe after
the turbocharger outlet, allowing for flexible placement of the SCR away from the engine.

SCR reactor
integrated with a mixing unit
(arranged on hull side)

;32 Note

¢ SCRYAF LRIV IV EEHLETH.
SCREMS IO I VXM TIEHVEE
Ao VAT LSERDSOMERICE DB
EPHVET.

o SUZARTIOCMUEDAR IS
DBESCROBEABICDONTIE. BHET
BEVADELEZL,

* Although SCR system is closely related
to the engine, the SCR line is not includ-
ed in Engine Builder’'s scope of supply.
The system, however, must be based on
our specifications.

* Please contact us for the applicability of
HPSCR to large engines with a cylinder Layout of a HPSCR system,
bore of 90 cm or more. as supplied by MAN Energy Solutions (MAN SCR-HP)

Engine type . T/C EGR unit
EGR matching
Cyl. bore Concept arrangement arrangement
80 or larger ME-C EcoEGR / EGRTC Exhaust side Exhaust side
70 ME-C EcoEGR / EGRBP Exhaust side Exhaust side
G60 ME-C EcoEGR / EGRBP Exhaust side Exhaust side *
S60 ME-C EcoEGR / EGRBP Exhaust side Fore end *,**
Exhaust side Fore end ™
50 - 45 ME-C EcoEGR / EGRBP
Aft end Fore end *,**

*  EGRIZVIEEBORERICOVTIE. BHETHHOEDELZZ.

* EGR ‘fEinfl" BEOBE. 2RN\TUY @ERIE— ATt —4) BEFERIELRVETOT
TREELIEELN

* Please contact us for alternative designs of EGR unit arrangement.

** For engines with EGR unit arrangement at the Fore end, it will not be possible to arrange moment
compensators at the Fore end.

88



Optimization of SFOC

AT Uc Bt

Optimization in Accordance with Customer Needs

Tier | T> 2> Tld. &BESEZEHHEEICIELT. TROBHEH
ENSBIRTZDIEDETRETT. BOBBHEL (Part-load
optimize) F/ldMEE&RRE(L (Low-load optimize) Z#EATS
7edDF1—=2THEE. UTO3DDHYES . ZheDF1—=
2OK) TDIZTDEIIEAEHELLIMEARFD SFOC I3
EHSNETH. BBHE (High-load) TOSFOCEBLZMHNET .

For Tier Il engines, it is possible to select from the load ranges in the table below
depending on the load range to be optimized. There are three tuning methods

\ \ for applying part-load optimization or low-load optimization. These tuning
E methods improve SFOC at part-load or low-load as shown in the graph below,
/ () but they are accompanied by a deterioration of SFOC at high-load

Optimization of SFOC Optimized load range

High-load optimized 85 - 100% load (Standard tuned engine)
50 - 85% load

ROKLFIB Y BEREEE TOMEIEESR (SFOC) Z{ER T 5. Part-load optimized
MATORBTE-BNFTEILEDED —KE. BERO—_—XIC Low-load optimized 25 - 70% load
AT TRREDRLGERT DI OV RELARETRELET.

Tuning method

We propose engine optimization methods that utilize fuel efficiently
in accordance with customer needs, such as “saving EGB Exhaust Gas Bypass
the specific fuel oil consumption (SFOC) in the load range most frequently used”
and “adjusting to the heat and power demand on board”.

EPT Engine Process Tuning
(only available on G95/G80/GE0OME-C10.5)

SEQ Sequential Tuning
(Only available in low-load optimized and on G95ME-C10.6)

SFOC curve with SFOC tuning (except for SEQ)

Part-load optimized (50-85% SRlCAREES
Ooptimig£c
Low-load optimized 3A400¢

(25-70%)

SFOC [g/kWh]

Part-load optimize

Low-load optimize

50 60 70 80 90 100
Engine load [%]
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EGB M Exhaust Gas Bypass

EGBTld. B3 SENLOBRERELET., Z
UK. MRETDEFEE TORTUE - Pmax GV
SERERRREGEES) EERSEBRIEDITRRERN.
SFOCHUELET., —FH. BEME CILBHREOBE
#RABH</eOIC. BERL Y —/\ EICRRBEN/ZEGBH%
FOTHHRERDLET ., EGBHMEBARIC, £V La ok D
EZRICHAABEEZHET 255, Economiser  gypass valve for EGB
Energy Control (EEC)Z#mR R T . (F7>a>)

For EGB, a turbocharger with high efficiency and high pressure ratio is selected. This makes it
possible to increase the scavenging pressure and Pmax (maximum combustion pressure) in the
target load range, thereby improving SFOC. On the other hand, in the high load range, the EGB
valve installed on the exhaust receiver is opened to release exhaust gases in order to prevent
overspeed of the turbocharger. When installing EGB technology, as an option the Economiser
Energy Control (EEC) can be applied to adjust the exhaust gas temperature more flexibly.

EEC Economiser Energy Control

EECY AT AIFEGBY AT

3 Stea sssure Stack
IN-UN-I=S N A e B Exhaust i
EGB#IEAAT. BEHAL Economiser

/RAY (EGE) mOT S
FF— GRFUD) A (SIS ag | oriee

LTLET. EGERDHES Fhasstons
FEISEC T mA—R/NGF
B NATV 7 OHEERT
EGBHOBEZFZEL. #F
HAREZHRBESEE
T BRI BEEEAZ
TBFEAHE I D
SFOCIFBILLET . KR
1oRIDBNVREEEFHSY
&SR REEOER T

ANSBBICERRLET . B — bypass ares
ABICDNTIE. HHET  |mage of operating range of EGB opening with EEC
BREVEDLELZZ,

Bypass valve (EGB)

Exhaust gas receiver
O Scavenging air receiver
PT

System layout of EGB and EEC

Scav. air
pressure

Scavenging air

EGB opening

Optimization of SFOC

The EEC system is an EGB control method which is applicable when EGB system is introduced,
and controls the energy (steam pressure) in the exhaust gas economiser (EGE). The exhaust gas
temperature will be optimized by adjusting the EGB valve position within the maximum and mini-
mum allowable bypass area depending on the steam pressure in the EGE. For example, if the
opening is increased, the engine’s SFOC will worsen, but the amount of reheating on the boiler side
will be reduced, contributing to reducing the ship’s overall operating costs. Please contact us to find
out whether it is applicable.

EPT option] Engine Process Tuning

EPT (Engine Process Tuning) Tl3@ahs - mENLLOBMEHERELEFT .
FRUCKY. HRETD BERETORTE - Pmax(SVU > ARSEAMEEES ) &
ERIEZIENTREERY. SFOC HEELEYT. —H. BAREE TIEBAR
BRXERENEHSHIC. HSADOBHLDIRIIVIEZESEET,
G95ME-C10.5. G8OME-C10.58&K0V'GEOME-C10.5 > NZDHHE
FPIEETT. G, JUBVWHIRNREDPHERIBEIIE. BERISSUTEEC
DERHPIETT .

For EPT (Engine Process Tuning) a turbocharger with high efficiency and high pressure ratio
is selected. This makes it possible to increase the scavenging pressure and Pmax (maximum
combustion pressure) in the target load range, thereby improving SFOC. On the other hand
in the high load range, the timing of closing the exhaust valve is delayed to prevent excessive
maximum combustion pressure. Only applicable to G95ME-C10.5, GBOME-C10.5 and
GB0ME-C10.5 engines. If a higher exhaust gas temperature is required, EEC can be applied
upon request.

;32 Note

o TEFIERTNEERICBITTHIEERAIL TV ELEA. B/ \E—2DEDOZBEOE—RD
EHIE. MEBEORTHE (BREIIMR) ICFOIEERELABEZIZBEIFTIShES. L
PO TREMICIE. MEFIDDITYIVE—RELFZTAUNCERTEETH. EFEFTICBAT
BEVORHDPFEET .

e INBDF1—Z2IHFEEEMTHE. MRRVIRBICHEERIZTIEDHIETOT, BHETH
AT

® Fa—ZVUHAHCIOTEBIRY AP ER L LB REMA HYET D TEBL T,

® Part-load 7z (& Low-load optimize Z#EB ¥ 5354 SFOCKRIRE85% BREARBETHIEE
HRLET.

* The authorities do not allow random shifting between the modes. A mode shift in case of a
change in operating pattern is permitted if reported and approved by the flag state representa-
tive, usually a classification society. Hence, on a longer term basis, the owner can select one or
the other of the modes for the engine, provided the authorities are informed.

* Applying these tuning methods may affect the torsional vibration aspect. Please contact us.

* The turbocharger type can be changed depending on engine tuning methods.

* When part-load or low-load optimized is applied, the SFOC guarantee point below 85% load is
recommended.
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SEQ Sequential Tuning

SEQIES —T > vV IREES B G
WOy N ZERWN e F 21— 0 BKT
T K/N2EEOBIEHERMEL. D
BREHFICHLTNBRREE DY SFOC
WEZRVET, SEREE T —rY
VIVIRFHESHC K> TNOXHEE SRR
L. NOx#RHIECEB D BRI E RE
Ol ERYET. SEQIELow-load
optimize 72 G95ME-C10.67
UNCDHBEREINET .

G95ME-C10.5
Low-load optimize
with EPT

SFOC [g/kWh]

) Engine load [%]
T~ SFOC curve for Low-load, SEQ (vs EPT)

SEQ is a tuning method using sequential fuel injection* and turbocharger cutting technology.
Equipped with two types of large and small turbochargers, the small turbocharger is cut in the
part-load range to improve SFOC. On the other hand, in the high-load range, the NOx emission
rate is reduced by sequential fuel injection, and both NOx regulation compliance and SFOC im-
provement in the part-load range are achieved. SEQ is available only with low-load optimized

mode and only for GO95ME-C10.6 type

W —r v URENEST  Sequential fuel injection
BRI IVTIE, MHEGFFEETRLRI>Y

HEHETOTHIET. =y

5 CIRMB S A BICHA X1 I I aHIl T B EIC KO TNOXBFHEREER T I EHTEXT.
NOx#HiEE SFOC I — A7 DBRICHYET DT, BAF T —r > vILIRBES ZREL.
NOxBHHEMER L /= SFOCD#ERERJBHIEHNTE. NOX#HH & SFOCEM DL PIHEC K
VEY, =72 v LIEES 04713 GO5ME-C10.6(< 11X GBOME-C10.6, SBOME-C10.6,

S50ME-C10.6 T U bBRENET,

In conventional engines, all of fuel injection
valves inject fuel at the same timing. In sequen-
tial fuel injection, the NOx emission rate can be
reduced by controlling the injection timing for
each fuel injection valve. Since there is a trade-
off between the NOx emission rate and SFOC,
it is possible to obtain a margin for improvement
of SFOC by performing sequential fuel injection
with a high-load and reducing the NOx emission
rate. As a result, both NOx regulation and reduc-
tion of SFOC can be achieved. Sequential fuel
injection technology is applied to GBOME-C10.6,
SB60ME-C10.6 and S50ME-C10.6 type engines
in addition to G95ME-C10.6.

Fuel injection

ol 1
Fv2 ! I |
FV3 f I I

Time

Concept of sequential fuel injection

ERRICEARIRERF1—=27

Applicable Tuning Methods for Each Engine Type

Optimization of SFOC

Engine type

Applicable tuning method

EGB EGB with EEC EPT SEQ
G95ME-C10.6 Applicable
G80OME-C10.6, SBOME-C10.6, ) .
SBOME-C10.6 Applicable Applicable
G95ME-C10.5, GBOME-C10.5, .
GEOME-C10.5 Applicable Applicable
ME-C engines with cyl. bore 50
cm or larger except for above 7 Applicable Applicable

engine types*
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Digital Transformation

b e-GICS Advance
DX CMAXS e-GICSX Smseacsk

Digital Transformation

g . loT/M2MEBLOEY I T—4%ERLZ
BRF L SR THS [0 DX IS HUIEBIEEA.

S 3N PREEEXRS 7
e-GICS Advance. CMAXS e-GICSX & #EB 0> —F— 4% T2DVIRRERER AT A
BECUNE 2ZHf. IO IREZIBIEIAIET. BEEOIEEZRMLET . Engine Monitoring System Using I6T/M2M and Big Data Analysis

We have spared no efforts in our digital transformation (DX) of ships, N . -
which is an issue as important as decarbonization. e-GICS Advance and e-GICS Advance. CMAXS e-GICSX &, BEMUELIZE2Y T —SEHHT - 2
CMAXS e-GICSX automatically collect and diagnose sensor data from each WrL. FRRADHEET > > DIRREAICIET 2 AT ATY ., Jhick, IT>I>0
device. By understanding the engine status, it can detect signs of abnormalities. BEEIMEORE TIRADIETFIHREZREICLEY . MIAOHMTICKEEIT

BEABTEAZEIRT BT, SATYAIINAAMERICOTIMLET .

e-GICS Advance and CMAXS e-GICSX are systems that monitor, analyze and diagnose the
condition of a ship’s propulsion engine by automatically collected sensor data. These systems
enable preventive maintenance by detecting engine malfunctions at an early stage, thereby
reducing serious malfunctions, that may hinder the ship’s navigation, and contributing to the
reduction of life cycle costs of ship.

Our Future
#%% Features

B#ft [ e IRGERS T AE

Automated data collection High frequency Combustion diagnosis

BEEHAICKDFMEE IRELRDIRGENE
{EEBERDIER HIEDRIEE
Reduced workload for crew Can judge FO combustibility
BEANICED IR TREIFEEIBIERTRE U AI T A D
ADIADHBR Early detection of abnormalties Y ERER L
Human error eliminated Improved accuracy of cylinder

condition judgement

B> = .
" Receiving maintenance S rOm SHBTE " G—_E_-— i O B EhEfT
¢ L Automatic operation of ships
" secen semmmnl ee




Digital Transformation
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Sample of Combustion diagnosis results

By adding information such as weather, sea
conditions and other navigational data to
multiple sensor data installed in the engine,
and analyzing and monitoring the big data
onboard using Al machine learning and the
latest analysis technology, the system can
detect anomalies in a timely and accurate
manner. Furthermore, the system can
accurately diagnose the condition of the
engine by comprehensively evaluating the

results of performance diagnosis that take — - ::3:
into account the results of Al anomaly o U J — iy
detection and the results of combustion i

diagnosis. -——"-—“::_:“b—.w et 12:00 14:00 16:00 .DG:DO 0z:00

In e-GICS Advance, the Al is placed on a —— Sample of Al anomaly detection

land-based server for timely model updates =

to improve the accuracy of anomaly -

detection, while in CMAXS e-GICSX, the Al is s .

placed onboard to enable real-time anomaly Sample of Performance diagnosis results 7___ &t;\: 1 U 7__’( Data Security

detection.

R BIREEEE R Ve S BER T 2T — X=X AT AL ISMS/
1SO27001 DB ZEUFL TLET .

Our information security management system with
portal management function is ISMS/ISO27001
certified.

1S 764113 /15027001
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&“\\/ \\/17_'_\_ K Dpashooard
IVIOVHIEY AT LSRG T 28inT —2%& Sy 1R—NCRRL. BRE. &
U TR ERE DBERIN &R EHORERBE. N UNITTRIRETEET,

Operating data acquired from the engine control system, such as cylinder pressure and cylinder
lubrication settings, can be checked on the Dashboard from land side, and also displays trend chart.

Sample of Dashboard screen

AI >U \/&:' \/7——’( \\/3 \/Eé/\l*ﬁ Cylinder Condition Diagnosis by Al

R, SR T 3R EE TCOFESEE THY . BHICHREELE
L. AllCE B el ReERWEL Tz, B IERRBEEEMN T AT AICTY
TO—RLTAIBGZIETOET. M—EEICK SRR TOBBEE - 2L
R—PDRITTEET,

Evaluation of cylinder condition has been difficult to evaluate based on uniform standards and
requires skilled workers. This function uses Al image diagnosis to automatically evaluate the

condition based on uniform standards in a short time. It then issues a diagnosis report, by uploading
inspection photos taken on-board the ship to the system and requesting a diagnosis.
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Upload inspection photos

Sample of Cyl. condition diagnosis report

Digital Transformation

%)E Development

S#. e-GICS AdvanceldU—XF TINHREZRKIV IS AT LELT. AIZUZE
T2V BMEFLDELTER BB TIMUADD, FRABI AT LEDER
EEHTHERZM ELTOEET. CMAXS e-GICSXIZNA ITURREZRUZ T
AT LELT. MESDUDCMAXS LC-AEDHE. BEFRINE#TC TF82
MFRDBAICK) FIRFBETOREBLEILEL. FHReXERBICH ELE
T REBMRAMBFORRLHADOZIEEL T, HERRADHRESTRITDEE
REHEEREE XAIBNS TV a—MERE) DHI/CICBIIENET. Ihblckl.

BRAOREEMICEBLET .

e-GICS Advance, as a reasonable monitoring system, adds further functions such as Al cylinder
condition diagnosis, while improving convenience by linking with various systems. As a high-end
monitoring system, CMAXS e-GICSX is integrated with MESDU’s CMAXS LC-A, and by
introducing continuous cylinder pressure analysis and engineering diagnostic methods, it is
possible to grasp deterioration at the pre-symptomatic stage, significantly improving the rate of
preventive maintenance. In addition, to take prompt action when deterioration is detected, we will
release the latest automatic root cause analysis function (XAl-type troubleshooting function) that
also shows the estimated reason. These will contribute to further safe operation of ships.

BCM@

Bearing Condition Monitoring System

EERE - SHT/K D BE R CHREBILE

Monitoring Bearing Wear and Water in Ol

BCMIE. JAANYNEZ. I52UE %, TMZOERIREL JOHHKD
EERTBHIET. U720 7MB IV LRIMZOERFRDORAS LERDT AT L
TY. AYVATAIE. ABS. BV. DNV. LREKONKDOEMBBEDOFRAR
EEIRLTOWET. Fe. MRBRICEOTIE. BOMZEEL. ZOEZMMBDE
HHERICHDHE. BZOBMIREROLERPERERHTOEY . BCMIFIRD>
AT LE)BRENTOET

B#EEREL>Y (BWM)
BRFKD Y (WIO)
W7 —A%KE (SED) &8 (BinF 73 >

The Bearing Condition Monitoring system (BCM) can be optionally installed to prevent the severe
damage of the crankshaft and the crank-train bearings (main, crankpin and crosshead bearings).
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BCM is type approved by ABS, BV, DNV, LR and NK. Some of those classification societies have
already approved an extension of interval or an omission of bearing overhaul while BCM indica-
tion is within the normal operation range. The BCM is composed of the following sub-systems.
*® Bearing Wear Monitoring (BWM)

® Water In Oil monitoring (WIO)

* Monitoring of Shaft line Earthing Device (SED) (further option)

Engine control room Engine room

To slow down alarm

Monitor

Water In Oil
sensor (WIO)

Shaft line Earthing Device (SED)

Bearing Wear Monitoring sensor (BWM)

HE=FRIRMERE sion ™

Engine Remote Control System

MET> 2% £— MEfE

Remote Control System for ME Engine

BFHEMAMBI Y (MERIZ DY) OrdICHRESNORREIERETY .
MEFIPRBEEEL TIT VY OERRMERRL. TV OREREE. ME -
FIHE - BRABOTL I ST BEREERF O TOET.

A AT LF EMR(ABS. BV. DNV. LR. NK)D&RKXHER. CEXY—F>7
EEBLTOET,
The BMS-20001V / EMS-2001V is a remote control system developed for electronically controlled

marine engines (ME Engine). It works in close cooperation and conjunction with the ME control
system to remotely control and protect the engine, and communicating between the bridge, the

Digital Transformation

control room and the engine side by the telegraph system.
The systems are type-approved by ABS, BV, DNV, LR and NK also obtained CE-marking.

ﬁ% Features

BW/H, C/RICKE D T —RER~=HA

WRE® NS TV 1—T 1 > JFIBRREAZERA

HABS. BV. DNV. LR. NKDOZKFER ZEF

M ACS UR E10 Rev.7IZxtis

B RAFIEEERBNER - TRNBEBENL BINA 7> 3 >X)
W FIET L U5 7 St A i %ERA (BMS-20001V)

* Adoption of large color LCD screens to W/H and C/R

* Drawings and troubleshooting procedures are provided as standard

* Type approved by ABS, BV, DNV, LR and NK

* Complies with IACS UR E10 Rev.7

® Alarms and display contents are communicated to the onboard control room
monitoring panel (additional options available)

* The telegraph in control room is incorporated in speed control dial as standard
on BMS-2000IV

\\/Zj__bﬁ%ﬁﬁ Composition of System
BMS-2000VIFRDI DD AT LFIEHREINTVET,

uEREHES 2575 (RCS)
MEFIfIREEHEL T T2 D E 1 BEFOFEETOET.

H #RARE R T L (EPS)
IVOVERETHRERETY.
BFLIFTYARTL (ETS)
fifE - FIE=E - HAROBEETVEY.

The BMS-2000IV is composed of the following three sub-systems.

* Remote Control System (RCS): Works together with the ME Control System (ME-ECS) to con-
trol the engine for starting, stopping or reversing.

*® Engine Protecting System (EPS): Protects the engine from damage.

* Engine Telegraph System (ETS): Communicates between the bridge, the control room and the
engine side through the telegraph lines.

REBEEET H=H EES VAT LGN RIS, HEIRIRIRMERE

SV —ZREH4, 5006 LORMEREBLET.

Mitsui E&S Systems Research Inc., the manufacture for this sys-

tem, has experience in adoption cumulative total more than 4500
Mitsul E&S Systems Research Ine.  Units of Remote Control System series.
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TECHNICAL SUPPLEMENT

LAFINEATI S

Layout Diagram

TEOLY. L2, L3, LARTERINBLA
FINEAT IS LADERDREMCRELT
BERZET. MOTEICHIz o TREREN
BLOEGBREDHEASDEERFDIENTE
£, FIVIURRICBIFBLATIIR
(L1, L2, L3, L4R) DHENBFVUEEREE
IEDWTIE. #EREIBRTEE,

Any MCR point can be chosen within the right lay-
out area defined on L1, L2, L3 and L4 point to
obtain an optimum point (combination of output
and speed) for laying out the propeller, engine and
ship. For engine output and speed of layout points
(L1, L2, L3 and L4 point) in each engine type,
please refer the page of each engine type.

Extended Area

Output

L1

L4

Speed
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LAFINEATI S
DIEER

Layout Diagram with Extended Area
S50ME-C8.5F T o> id. MZERIckY
L1-L2EEmEEE L FROKSICHEMEE DT
EPFIRETY (MEPREESNELA).

S50ME-C8.5 with increased speed and un-
changed MEP are available on request.

L1-L2 L1 L2
Engine type speed | output | output
[min-1] | [kW/cyl]| [kW/cyl]
S50ME-C8.5 127 1,660 1,330

S50ME-C8.5
with 135 1,770 1,410
Extended Area

MEHERT — &
(DT

About SFOC data

=FH-MAN B&W I ORREHH B R (%
R)iE ZLOITOIUCHWTERERES
(CSO) EMEFARAEREL TREL /2T
£, —H. HEETIFEEDIRHICKLB75%
BEOME v, HERBEGHSEREAOD
EIZEB CSOBFRUBEWBFICHITDIRE
FETESNDIENEZLHOTVET, LHL
BHD. BHDIRHEL TV SR EROMER
FARIE. FNETNOBEZRIEREL GEIR
LIEBADRIEERLIZEDTHY . NLTVA
FREEREL CBRIRSNIZETROABIER
VET, RWELT. ZhoZEHRAICRIF
A= ETOAVIINDIVIUNIHITBIE

BREDERAFE CORMERT HD TR
ZEICBRELTLEZN, &z, REMEZR
L. CSOBMTIIARVBFOMEREERR
SNBBAR. ZOEFEMEEDRIEREL
TRETHIEEPIHETT .

As for the guarantee of SFOC of the MITSUI-MAN
B&W engine, the continuous normal output (CSO)
is set as the SFOC guarantee point in many en-
gines. On the other hand, in recent years, the
SFOC at 75% load according to the EEDI regula-
tion and the low load operation have become
mainstream, so the SFOC at the load lower than
the CSO load is often focused on.

However, the SFOC of each load submitted by us
shows the numerical value when each load is se-
lected as the guarantee point, and the tolerance is
valid only for the load point selected as the guar-
antee point.

In addition, if the SFOC of a load that is not a CSO
load is important in consideration of actual opera-
tion, that load can be set as a guarantee point of
the SFOC.

R &

SOx A7 Z/\i#EHR

Application of High-Sulfur Fuels and SOx Scrubbers
AHROVICRBWENTVBETOIIVIC
XL TSOX AT Z/NEBRE BB ENTEE
o SOXATT/N\REIIHREEDEAER

Acceptable back pressure in

& IVUVMREICHEERIELET ., /oL
SOXAVZNEREBICLBHTEEDIBAE
100% &6 T3.0 kPalRICT BN HYE
ED

SOx scrubbers can be applied to all engines in this
catalog. A SOx scrubber installation will increase
the back pressure, thereby affecting engine per-
formance. Accordingly, we require that a SOx
scrubber installation does not increase the back
pressure by more than 3.0 kPa at 100% load.
pa

-SOXATZ/VEBRTH5E . BIatEOMLE
EREJIUBEDPHVET (BARICKOTIRR
WA DEBELBREEOHIET).
SOXAUZ/\&HE#M T BHAIE. HHETIH
RIEELN,
-EGR&F/ciE@ESCRZ@EMA L Tier l T~
IUZHEWNT. NOx ECARTEmERELE
ZEAT55A. EGR. ®ESCRY AT L%
EMEMBRICT 2B EDPHYEY . EGR
HFLOUBESCRICDWTIF86~87TE %
BIRTEL,

Note:

- In the case of applying SOx scrubbers, the spec-
ification of turbochargers must be changed. (In
some cases, the turbocharger type can be
changed) In the case of installing SOx scrubber,
please contact us.

- For Tier Ill engines applying EGR or High-pres-
sure SCR, in the case of using high-sulfur fuel in
NOx ECA, high-sulfur EGR or SCR system are re-
quired. For EGR and high-pressure SCR, please
refer pp.86-87

exhaust gas system

7.0 ‘ ‘
6.0 — Back pressure
without SOx scrubber

@ 50 — Additional back pressure
c by SOx scrubber / Max
Q 4 | we— Total back pressure J/ +3.0 kPa
§ with SOx scrubber
[0
5 30
X
(&)
I
3 I

3.0 kPa

2.0 /,
1.0

~ :
0.0 / ‘

0 20 40

60 80 100

Engine load [%]

104



7 72— SEA

After-sales Service

MALOHBRENZANDIREICRS . HAEEHRARERL CEMIANE \
HERT BHFEOEVNLET . FiiTY —EAPEBREHEIEE55A
RFEEOEFIFHED . MR O ELERRORHELET

Even after delivery, we will help you keep your equipment in the best condition,
maximize its functionality, and reduce operating costs.

In addition to technical service and parts supply, we also provide

specialized training in maintenance management and products

to improve fuel efficiency for ships in service.
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Eﬂﬂ% 70|:| 7\3A\ Training Program

EETHEL CXEMERBEENL. 2006FEHD IV I RTEEEMOEIIM
EO—AZRIBLTCVEY . T - BEH - VT - ANFTHFICOWT., EEHEER
. REEE—TCTORMR/ IO —Z>JERHLTOET,

We have been offering specialized training courses in engine maintenance and management
technology since 2006 based on the wealth of technology and experience we have accumulated
over many years. We offer classroom lectures on main engines, turbochargers, remote controls,
governors, etc., as well as at our practical courses at training center where we offer training on
disassembly/assembly of engine components.

ME-GIEAT—X : 28/

ME-GI Basic Course: 2 days

ME-GIT> 2  OERANHFEBF/LET . ZTTMIBAS —r>2AFD
TS AT LOWREPEARRNE, RODABEHMERADER/RFICD
WTDEBI-AEEHET,

MMERR
B ME-GIT > > O— 315
B ME-GIT > 3> O A ORBRA
B33l —KICEHMOPEARIE
(CTMBIVEL S~ ABBS)
B HAKET AN ROD AR
B HREHF. T4 > ROFRN—DR TO—F TROBRENR

This course provides basic knowledge of the ME-GI engine. It includes practical
courses on control system functions and basic operation, such as dual fuel change-
over sequence, as well as maintenance of gas injection parts.

Contents

® General introduction of ME-GI engine

* Details of ME-GI component and working function

* Basic operation of MOP (Change over sequence etc.) by simulator

® Practical training for gas tightness test & gas leak test

® Overhauling for fuel gas valve, window valve, Purge/blow off valve etc.

EGREAD—X :0.5HME

EGR Basic Course: 0.5 days

EGROEHAHEBFTLEY . EGREELS —7 > AFDOHIES AT LD
HEEPEABRIER O EGR IV, IKUEBKRBDOEMBRFICOVT, Bt
ALET.

HERE
B EGRO—ARFAA
W EGRIEBR O BAE DR
B >3 2L —RIZSHMOPEARSE
(EGRE#ES —4> ABHE)
NIRRT 7EF > Y(0SU). RTUDPHE> YR EEE

This course provides basic knowledge of EGR. It includes explanations of the func-
tions and basic operations of the control system, such as the EGR operation se-
quence, as well as the maintenance of the EGR unit and Water Treatment System.

Contents

® General introduction of EGR

* Details of EGR component and working function

* Basic operation of MOP (EGR operation sequence etc.) by simulator

* Calibration practice for sensor of Oxygen Sensor Unit and pH sensor
of RTU
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LR DR E

Providing Fuel-Saving Products to in Service Vessel

BREEREMOI D ZFF—LH.

BERDIHERM - IH

CYICBISA L

MEEOB L. RIFERE. 2L TRLBHATOIDDY ) 1— a2 &ML
F9. RROGIRELE - REBRGFIRBICFATOIOLEDHHIES .

Our experienced and knowledgeable team of engineers is ready to answer your questions and
provide solutions to improve fuel efficiency, protect the environment, and ensure safe navigation

etc. Typical products that improve fuel efficiency or reduce fuel deterioration are as follows.

BIVIT

Electronic control VIT system (E-VIT)

U VITZI/P Convertor [T 922
ETHEHRAIVIER#EL, T>V2T75
%EEUTOBENEE LRSEHIET,
RBEREDPRETEET,

By replacing the mechanical VIT with an I/P
Converter, fuel efficiency can be improved by
optimizing the injection timing and increasing
the cylinder pressure below 75% load of the
main engine.

I3AHA

EcoCam system

PR AmICERAEERL. HRAO
FEAICEDREERIELES. T>2260
LPEFUTDENEE EREEEHIET,
IRBREDF CEET .

By adding a solenoid valve to the exhaust
valve and controlling the hydraulic pressure
used to open and close the exhaust valve,
the EcoCam system increases the cylinder
pressure below 60% load of the main engine,
which is expected to improve fuel efficiency.

TAL—=T127

Derating

FWDEMLL. DLEAITRBEBIE
BWOLKEREETMCOZBRELE
¥, BEFEROIIVEEORELE
TBHIET. MEAREDPHFLERET.

Fuel efficiency can be improved by optimizing
engine performance in the low load range by
resetting the MCO, changing the compres-
sion ratio of the main engine, changing the
cam timing, and changing the specifications
of the supercharger.

AOFERE R B DR

Up-grading of Bridge Maneuvering System

Rough Sea Auto Speed Reduction
(ASR) * Auto Engine Load Control
(ALC) T. FTRESICEEIHELY, T>
I OERE—EICL UREEIHILES .

Rough Sea Auto Speed Reduction (ASR) and
Auto Engine Load Control (ALC) provide au-
tomatic deceleration in rough seas and con-
stant load on the main engine to reduce fuel
consumption.

BRmiRkTE & AT —EA

Parts Supply and Technical Services

ZHEZS VI —TFEHRDIN TA—D—ELT. BRELDMBI V> EEELTE
Fl/c. REBHEL R/ UN\TVZEIC, @RI OEMEREM T —E2&RML
TOET, SEEHGEH  BREEREL TOBFIREENL. FTRUAFICK
HEELEEA. MR TORRAHEY —EAhEE. BICRSOEAML NI TR
LTWEY.

okk

BamfR Biv—EX
CE B RS

Ll

B T/CHEB & BEf- U T3>
B JEIVROH/NF S m{EIR
B EHE DR R AR B NZTa—h

B IV DIRESE

MITSUI E&S Group have produced a large number of marine engines. We provide quick, high-
quality technical services based on our accumulated experience. Over the years we have
produced a variety of main engines and turbochargers, allowing us to draw on this experience to
provide the highest level of service at all times, including our parts supply with short delivery lead
times based on a system that is prepared for anything and keeps ample parts in stock

Parts Supply

® Main engine parts

® Turbo charger parts

* Remote control & Governor parts

* Facilities and equipment around the main engine

Technical Services

*® Technical survey

* Maintenance & recondition

* Trouble shoot

* Improvement engine condition
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DOM

IC NETWORK

AFTER-SALES SERVICE

OKAYAMA TOKYO
O FI/Y—ERE 52— O WRERMR

Technoservice Center Tokyo Office

T706-8651 T104-8439

LR EFHEI-1-1
3-1-1, Tama, Tamano, Okayama,
706-8651, Japan

=%~ Sales Group
Tel: +81-863-23-2581
Fax: +81-863-23-2085
E-mail: techdesa@mes.co.jp

il )L—= Technical Group
Tel: +81-863-23-2385
Fax: +81-863-23-2349
E-mail: tech_de@mes.co.jp

HRARRXEEHS-6-4
REE=HEL T T8
5-6-4 Tsukiji, Chuo-ku, Tokyo,
104-8439, Japan

Tel:  +81-3-3544-3421
Fax: +81-3-3544-3055
E-mail: techdesa@mes.co.jp

HIROSHIMA

O BRABHTIvIIFU—
AZUMA MACHINERY CO., LTD

T722-0212

LS REE T/ BRI AER1-155
(MRRBHRCT REEHEM W)
1-155, Hongo, Minogocho, Onomichi,
Hiroshima 722-0212, Japan

Tel: +81-848-38-2770
Fax: +81-848-38-2771

NETWORK

@ Subsidiary / Representative Office
Affiliate / Subcontractors

® Subcontractors / Agent

SINGAPORE

O MITSUI E&S ASIA PTE.
LTD. (MESA)
2 International Business Park, The
Strategy Tower No.1 2nd FL. Unit
#02-05, Singapore 609930

OVERESEAS NETWORK

B ohsiung City, 80661,
Taiwan (R.O.

Tel: +65-6777-1677
Fax: +65-6773-3677
E-mail: sales@mesasia.com.sg

HONG KONG

© Mitsuizosen Technoservice
Hongkong Limited (MTH)
Unit Nos.3117-3122, Level31, Metro
Plaza Tower1, 223, Hing Fong Road,
Kwai Fong, New Territories, Hong Kong

Tel: +886-7-331-2801
Fax: +886-7-332-2218
E-mail: sales@mesmtt.com.tw

CHINA - SHANGHAI

© MES TECHNOSERVICE
(SHANGHAI) CO., LTD. (MTC)
Room?2205, Yuexiu Tower No.388
Fushan Road, Pudong, Shanghai
Postcode:200122

Tel: +852-2610-1282
Fax: +852-2610-1220
E-mail: engine@mthhk.com.hk

EUROPE
© MITSUI E&S Machinery
Europe Limited (MEL)

80 Coleman Street, London, EC2R 5BJ,
United Kingdom

Tel:  +44-20-7104-2280
Fax: +44-20-7104-2279

Tel: +86-21-5821-0630
Fax: +86-21-5821-0639
E-mail: mestech-sh@mtc-sh.com
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CONTACT

*it T104-8439 HRHRRXEMS5-6-4

Head Office 6-4, Tsukiji 5-chome, Chuo-ku, Tokyo, 104-8439, Japan
FEILLrE S PR T700-0903 MILMHALXFERT8-29 AKIEMLIL 145
Okayama Sales Office 8-29, Saiwai-cho, Kita-ku, Okayama, 700-0903, Japan
EHIS T706-8651 MILREHHES-1-1

Tamano Factory 1-1, Tama 3-chome, Tamano, Okayama, 706-8651, Japan

SALES DEPT.

FX
Head Office.
Marine Propulsion Systems Sales Dept.

Tel: +81-3-3544-3475
Fax: +81-3-3544-3055

E-mail: meshp_diesel@mes.co.jp

FILE AR

Okayama Sales Office

Tel: +81-86-233-4131
Fax: +81-86-225-4570

EHRBIN-T

Tamano Office

Tel: +81-863-23-2502
Fax: +81-863-23-2770

TECHNICAL
IUVREHE RIS SERELH
Engine Design Dept iiiiﬁilll§7w—7

Tel: +81-863-23-2530
Fax: +81-863-23-2769

E-mail: diesel_project@mes.co.jp

OVERSEAS

Tamano Factory, Quality Assurance Dept.
Technical Investigation Group

Tel: +81-863-23-2534
Fax: +81-863-23-2772

E-mail: demail@mes.co.jp

Mitsui E&S (CHINA)
0., LTD.

Room 2512, Shanghai International Trade
Centre 2201, Yan An Road (West),Shanghai

200336 China

Tel: +86-21-6208-9201
Fax: +86-21-6208-9601

LICENSEES

ﬁi\’.ﬁ*i?ﬂ'—& Makita Corporation

i WRER
Head Office Tokyo Office
T760-0065 T105-0004

F/IRBRHEIRAT4-1-1
Asahi-machi 4-1-1, Takamatsu, Kagawa,
760-0065, Japan

RREBXHES-23-7 =REILEHE

Sanei-Bldg 5F, Shimbashi 5-23-7, Minato-ku,

Tokyo 105-0004, Japan

Tel: +81-87-821-5501
Fax: +81-87-821-5510

Tel: +81-3-6430-9393
Fax: +81-3-6430-9391
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110 mil hp production

MITSUI-MAN B&W Engine History of 110 million Horsepower Production

=HE&SR.BIAERELTHOTHE—T 5/ FOMA2A O—Y L
Y OVEEIRINEI10005FN12EK L% L. 19285015 H#LL

RIVEZBADCEMCBBL Ry T X—H—-ELTOHEAE
SHELRELTEVVET,

MITSUI E&S is the first Japanese company to achieve single-brand marine
two-stroke engine production "total 110 million horsepower." We thank you for
your patronage for over 90 years since the first engine in 1928, and will
continue to fulfill our responsibilities as the world's top manufacturer.
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Continuous production of dual fuel engine
utilizing methanol, LNG and ethane
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<« Check out the video of engine assembly process! 2024

MITSUI E&S

MITSUI E&S Co., Ltd. https://www.mes.co.jp/



