<« Check out the video of engine assembly process!
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Preventive Maintenance Using loT/M2M and Big Data
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&y Fuel Oil Engines

In April 2023, we ceased to be a pure holding company and changed the company name e
S < : AR/ NGBS Z TR RS
from Mitsui E&S Machinery to MITSUI E&S Co., Ltd. We will make a fresh start as MITSUI 42 5
oo Z Methane Dual Fuel Engines
E&S towards our evolution into a growing company.
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Methanol Dual Fuel Engines
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LPG Dual Fuel Engines
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MITSUI High Pressure LNG Pump

BEBOG E#EH
High Pressure BOG Compressor
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Engine Remote Control System
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A History of 110 million Horsepower Production
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e-GICS Advance

CMAXS e-GICSX ===

loT/M2M ARV EY 7 —R%ER L7
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Engine Monitoring System by Utilizing loT/M2M and Big Data Analysis

e-GICS Advance. CMAXS e-GICSX E. MMDHEMDIREZ. BEIREL
et BT =BT RU T URD SBEIT - BT 2 ETBIBI S AT LT
T ZhUCKY . BEORBEEIRMEDEE TIRAS I ETTIHREZRREICL. i
MORATICEKBEZ R T EARAFEAZHIRT 2 EHICTA TYA 7L aA MERIC
LEMLETY.

e-GICS Advance and CMAXS e-GICSX are system that monitors, analyzes and diagnoses the
condition of a ship's propulsion engine by automatically collected sensor data. These systems
enables 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.

##E Features
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Data auto-input High frequency Combustion diagnosis
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Time of data input for YHAERBE CREIEEIBIERTEE om i?uldl ':éo
crew is saved. Deviation from normal condition [
is discriminated easily. ST
- Abi lity is found at early stage.
?\%é;\jé;ﬁ@ normality is found at early stage. et

Mis-input is Eliminated.
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Preventive Maintenance

Judgment of cylinder
condition is improved.
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Saving of lifecycle cost
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Condition Judgement (Performance Diagnosis, Combustion Diagnosis, Al Anomaly Detection)

BB S N/ZEROE Y F—&IC
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IWOEH E A LY —IZTL . CMAXS
e-GICSXIFAlZM EICEEBLTU7ILE
A LDORERMZATREIC L TWET,

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 into
account the results of Al anomaly detection and
the results of combustion diagnosis.

In e-GICS Advance, the Al is placed on a land-
based server for timely model updates to
improve the accuracy of anomaly detection,
while in CMAXS e-GICSX, the Al is placed
onboard to enable real-time anomaly detection.
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Our information security management system
with portal management function is ISMS/

ISO27001 certified.
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Preventive Maintenance

&“ b2 \\/1 /—J—\_ |\ Dashboard

BRI AT LD OIS Y & T Using IoT/M2M and Big Data
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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.
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Sample of Dashboard screen

%JE Development

e-GICS Advance. CMAXS e-GICSX &, Mtz LEMICEIRT 5V ) 1—>3
>DT S5y hT7#—LELT. CBM (Condition Based Maintenance) A+—~A
[CHBLRREBIES AT LEEHE L TCBMOBAZTR— L. BIC, FhHAER
PEMYAR— MNREFABT —EANDEREED TOEET,

e-GICS Advance, CMAXS e-GICSX, as a solution platform that contributes to safe ship operation,
is equipped with the maintenance management system required for the CBM (Condition Based

Maintenance) scheme and supports the introduction of CBM. In addition, various services will be
continued to develop such as spare parts management and operation support.



International shipping GHG emissions and IMO strategy

2050

2030 At least 50%

At least 40% reduction of
reduction carbon total annual
intensityof the fleet GHG emissions

G reduction path
GH pathway 1, achigye ’MO'S
Gog/

o Annual GHG emissions

2020 2030 2040 2050 2100 Year
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GHG Zero Emission Ship Introduced by 2030

The IMO’s GHG reduction strategy, adopted under
the Paris Agreement to keep the temperature rise
below 2 °C, requires 40% improvement in fuel
efficiency by 2030 and halves GHG emissions
by 2050. Considering the life of the ship, it

is said that the introduction of the virtually
zero emission vessels must begin by
2030. From January 2023, in order

to ensure the effectiveness of the
reduction, regulations started to
apply to existing ships as well

as new ships, and select-
ing the engine which can
reduce GHG at an
early stage is im-
portant.

GHGA &

GHG Reduction

Our Solution
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Dual Fuel Engine

XBUPTEYEVDTMBH AR X —Ib. LPG% EDEF|I K
RINEHZ (SRR PTRER — TS 1. RIRICEERIR D AHH & HIR
TEEY. MEMOATOEGZERIRECH Y. T« —EIYA ZIDER
AEN2EEDME-GI/LGI#ETIE. MELmEERFd MR K (R
E0BMFEGLIRETT .
The dual fuel engines can use fuel gas such as methane and ethane or low flashpoint fuel
such as methanol and LPG, which can significantly reduce GHG. In addition, operation by fuel

oil only is available and the high-pressure ME-GI/LGI engine applying diesel cycle can operate
with the same high efficiency as the fuel oil burning engine even during fuel oil operation.

THS2p

BIAADRB TR+ —ZdEBHE LTEIRL. ThEHBENTERAETSZ
EICKY . BR2%MEZHIR L. EEDIZEICEMLET.

By recovering the surplus exhaust gas energy as hydraulic power and using it in the engine,
fuel consumption can be reduced by max. 2%, thereby contributing to EEDI improvement.

N — v — = INE Y
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Ammonia Burning Dual Fuel Engine
FUEZTREODITUMHEEERERTY . 7OEZTMBIERRDEE TR0
DT. GHGHIHEEOERIRT H72b Db L TAERINTVET.

Ammonia burning dual fuel engines are under development. Ammonia fuel does not contain car-
bon, so it is regarded as a promising technology for achieving zero GHG emissions.

EcCoEGR P+

HEEF 1 —=>JICBUVT. NOXEIBEMBEIE ML — NFTDBRFRICH Y. HEE
DNOXHIBITMREDBLEBNTEE L7z, L L. ECoOEGRIEETIIAERELL
TLWeNOX— B TOEGRZALD WD F 1 —=2 T %475 Z T NOXH
HEMBREERRICRE L TVET,

In engine tuning, NOx reduction and fuel consumption are in a trade-off relationship. Therefore,
conventional NOx reduction has led to a worsening fuel consumption. However, for the engine with
EcoEGR, NOx reduction and fuel consumption improvement can be realized simultaneously by
tuning with EGR in NOx global area where EGR is stopped for the conventional EGR engines.
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Improved SFOC
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Engine Type Designation

6

S70ME-C 10._5_ - GI-EGRBP

Tier lll technology

(blank)  Tier Il only

EcoEGR EGR in Tier Ill and Tier Il mode
EGRBP
EGRTC
HPSCR
LPSCR

EGR with bypass matching
EGR with T/C cut out
High-pressure SCR
Low-pressure SCR

Fuel injection concept

(blank)  Fuel oil only

GI/GA Gas injection / gas admission
methane

GIE Gas injection ethane

LGIM Liquid gas injection methanol

LGIP Liquid gas injection LPG

Dot (.) number

%

— R

ME-C Electronically controlled

Exhaust valve controlled

ME-B by camshaft

Diameter of piston in cm

Stroke/bore ratio

G ‘Green’ ultra long stroke
) Super long stroke

Number of cylinders

i) - ElEREE D& H

Output and Speed Range (for Fuel Oil Engines)

Output [kW]

100,000
90,000
80,000

70,000

60,000

50,000

4 i
0,000 G

30,000

25,000

20,000

15,000

10,000
9,000
8,000
7,000

6,000

5,000

4,000

3,000

2,000

1,500

ME-C
‘Green’ ultra long stroke

ME-C
Super long stroke

ME-B
Super long stroke

T R L
70 80 9 100 110 120 130 140 150 160 170180190200

Speed [min"]
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- ME’B@E& The ME Program

[REDHIR] TNOXZFOBHI | [FoamEFORE(L] [>) > SmEEE
DHR] %EE. BFFEICEAERZI hA—ICKY) . BOLANIAL
BlE LIFZDODPMEMKERITY . BiDRM T 2MBIET NTMERKRETY.
ME-C#4E8 & ME-BIV#BI & Tld. TROKDICBFHIEHBADPRRVET .,
ME type engines can realize higher level of "reduction of fuel consumption”, "reduction of NOx
emissions", "optimization at part load" and “reduction of cylinder oil consumption" by a elec-
tronically precise control. The engines supplied by us are all ME type engines. The electroni-
cally control parts are different between ME-C type engine and ME-B type engine as follows.

R OEFHIEHEE

Electronically Controlled Item

ozl bl RIS
IRBERRE gRs
HR# (BEFHHDA)
PV HER P 3 |
AUl leiion Fuel Injection

Starting Valves
Exhaust Valves
Cylinder Lubrication

Exhaust Valves
(at high-load range)

Cylinder Lubrication

- ﬁﬁtﬂﬂ Engine Output

AHROAJICEH L TVDHEBENIE KW T, KWEPS (X—RNLED) &
DIEIE. 1 PS =75 kgfm/s = 0.7355 kKW T9, EEBDFETTRICEH L
TVBHEBIETIIE. TREDEBERMFIC
BVTHEHTT. BT 0D AREE

Turbocharger blower 45°C

The engine output figures in the catalog are inlet temperature
stated in kW. For conversion between kW AR AHKACEE

X\/m
and PS (metric horsepower), please note A cooler cooling water 32°C
that 1 PS = 75 kgfm/s = 0.7355 kW. The _inlet temperature
engine output stated in the tables is available ATUE 1.000 hPa

Atmospheric pressure

up to tropical conditions at sea level, i.e.:

B AEHEE oo

ADLAOTICEH L TODMEEERIL. TEOFICLDEDTT.
The SFOC figures stated in this catalog are based on the following condition.

ISO 15550:2002 and ISO 3046-1:2002

BHEHE T 0D AR Turbocharger blower inlet temperature 25°C
ZeRAHNERAEIK AR Air cooler cooling water inlet temperature 25°C
K5 Atmospheric pressure 1,000 hPa
RELRERZE (LCV) Fuel oil lower caloric value (LCV) 42,700 kd/kg
B OROPREE (ERRALIE) ) 3.0 kPa
Exhaust gas back pressure (at the Maximum continuous rating)

Glo. GAT. LGIHEESICH T BB OERARIZROEHBUTT,
The LCV figures of fuel utilized for Gl type, GA type and LGl type engines are as follows.

PRELDFESE Fuel type Fuel designation | {E3EEE LCV [kJ/kgl
X &> Methane -Gl / -GA 50,000
I &> Ethane -GIE 47,500
X & /) —)L Methanol -LGIM 19,900
LPG -LGIP 46,000

50% ~100% DEE D &R R T SFOCRIE R ZEIRFTEETT . SFOCRID
MSYRABRDESYTY. T
We offer the option of selecting the SFOC guaran-

tee at a load point in the range between 50% and
100%. SFOC guarantee tolerances are as follows:

+5% Tolerance

< 85% - 65% +6% Tolerance

<65 % -50 % +7% Tolerance

SFOCHRELEIE. 1DDEFRA DI DDEGRE— NI L TDASAOND &
ICBRELTLZEV, MISrTEREGRE— NIUTORDOEHUTT,

The SFOC guarantee point can only be given in one (1) load point and in one (1) operating
mode. Available operating modes are as follows

Available operating mode for SFOC guarantee

SFOC RAEX ISP RE R HERE — N
— — ey - Availabl i for SF 1t
TR | Tior I o vai ab~e operal [ng modi gr SOC ggaran ei
IMO NOX | pual fuel Tior I EHE—N ZIURENESRE— N
engine technologies Fuel oil mode Dual fuel mode
Tier lll Tier Il Tier lll Tier Il
Tier Il Without Without Available
engine With Without Available Available
Tier Nl Without With Available | Available
engine With With Available | Available | Available | Available
* ZIURBREIRE— NOBAR. /v Oy MEEHR e/ Oy NAOERME TIRES N/ HA/LFL
MEEEROAFMETRIESNET.

* Specific fuel consumption at dual fuel mode can be guaranteed by the sum of specific pilot oil
consumption and specific gas/LFL fuel consumption; specific gas / LFL fuel consumption is
converted by lower calorific value of pilot oil.

4

T




FRTiE-ERAE

Main Dimensions and Dry Masses

AHEATICREH L TOBEEOEERTE[Mm]IE. A1 LA AFETY . #
BeITAEETRICRYET.

H1 EERYUES CUYEDN—RABAZY R
H2 ®HBUES CUYEDN—FABAZY R
H3 #HRUES
(MAN Energy Solutions SE# X770 L —EROBE)
H4 ZFERUSE
(MAN Energy Solutions SE# A 770 L—ERO5BE)

Tier IIBIDHBIEEI. 1R LICEREE SIS Tier IR EERADEE
EEAET, WEEEIE. REREH. RERGZEERELIBAICETS
HDOTHY . E—AXNIAIRYE—R Fa—ZVIRA—INFEN DS
TV avEAPEARICEY. 10%REEETHIEHHYET.

Main dimensions stated 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.

H3: tilted lift, with using MAN Energy Solutions SE double-jib crane

H4: vertical lift, with using MAN Energy Solutions SE double-jib crane
The masses for Tier Ill engines include the masses of components of Tier Ill technology di-
rectly integrated on the engine. The masses are stated for engines with standard turbo-
charger(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.
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Engine Lineup List

WRRIFERI Fuel type

25 1z Ei X827 /LNG *&%/—=) LPG Ia>
Engine type Fuel Oil Methane / LNG Methanol Ethane
= Gl GA LGIM LGIP GIE
G95ME-C10.6 @D
G95ME-C10.5 @D EWED
G9OME-C10.5
S9OME-C10.5 D71
G8OME-C10.6 @B
G8OME-C10.5 @D @EXED D.58
G70ME-C10.5 @D @D
G70ME-C9.5 D71
S70ME-C10.5 @ @EEED
GB60OME-C10.5 @D @EXED @XED
GB0OME-C9.5 [ D.69 J
S60ME-C10.6
SB60ME-C10.5
S60ME-C8.5 D. 71
G50ME-C10.7 ~ @¥ilD
G50ME-C9.6 ~ @kED @D
G50ME-C9.5 D.70
S50ME-C10.6 ~ @FEED
S50ME-C9.7 D @
S50ME-C9.6 [_D.60_J
S50ME-C8.5 TED aE*ED
S46ME-C8.6
S46ME-B8.5 D.71
G45ME-C9.7 [ 0.3/ J
GA5ME-C9.5 [ 054 J
S40ME-C9.5 [ .38 J
S35ME-C9.7 p.39 (.66 ]
S30ME-B9.5 [ 040 J

G TR Conventional Engine

R3]

Fuel Oil Engines

EEMREHWEOEEBICOVTRELYRLET,

Main data for each fuel oil burning engines are shown on the following pages.

20



G95ME-C10.6 S G95ME-C10.5 S

NN\ JiBngE

Engine Output kw MEP e A To e Engine Output kw] MEP e Ao
Cyl. 11 L2 L3 L4 Cyl. 11 L2 L3 L4
6 | 41,220 | 31,020 | 36,060 | 27,120 KW/cy. H6.870 6 | 41,220 | 31,020 | 36,060 | 27,120 KW/cy. L6870
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 6010
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 | 49,720 520 & 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 Ill 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 Ill 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] [14,813 (12,753 | 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 [] 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| LPSCR  [f] - = = B B B B DryMass [t] | 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 ~ [{] = = = = = = =

G'0LO-3ING6D
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G9OME-C10.5 S G8S8OME-C10.6 S

NN\ JiBngE

Engine Output kw MEP e A le e Engine Output kw] MEP e Ao
Cyl. 11 L2 L3 L4 Cyl. 11 L2 L3 L4
6 | 37,440 | 28,020 | 32,100 | 24,060 KW/cy. t 6240 6 | 28260 | 21,300 | 21,960 | 16,560 KW/cy. t 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 3,660
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 Ill 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* Tier il | 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
GOOME-C10.5-EGRTC | Tier |l | 158.4 | 160.4 | 167.0 | 155.5 | 156.1 | 162.0 HPSCR Tier Il | 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 @ D E A Main Dimensions and Mass
[mm] |14,337 |12,452| 1,885| 5,110| 1,490 |14,725 Dimensions: A B © D E H1
Cylinders: 5 7 P ) 10 7 2 [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: 6 7 8 9
Dry Mass [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 Dry Mass [t] 900| 1,000/ 1,110| 1,240
Dry Mass| | PSCR  [{] - - - - - - - Added | EGRTC  [t] 14 14 14 15
Dy |HPSCR [f 4 5 5 *
Mass || pscr [ - - - - '
** Available on request for HPSCR

9'0+0-3IN08D
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G8OME-C10.5 S G70ME-C10.5 S

NN\ A\ o

** Available on request for HPSCR

Engine Output kw MEP e A To e Engine Output kw] M e
Cyl. L1 L2 L3 L4 Cyl. L1 L2 L3 L4
6 | 28,260 | 21,300 | 22,800 | 17,160 KW/cy. 710 5 | 15850 | 13,200 | 12,500 | 10,400 KW/cy. 5170
7 32,970 | 24,850 | 26,600 | 20,020 6 19,020 | 15,840 | 15,000 | 12,480
8 | 87,680 | 28,400 | 30,400 | 22,880 3,800 2,500
9 42,390 | 31,950 | 34,200 | 25,740 0,3:550 2640
2,860 2,080
L4 L4
min-! min-!
58 72 63 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%
High load - 160.4 | 158.9 | 163.0 | 157.5 | 154.6 | 158.0 High load - 160.5 | 158.6 | 163.0 | 158.4 | 155.4 | 158.9
Part load EPT 158.4 | 157.4 | 165.5 | 155.5 | 153.1 | 160.5 Part load EGB 158.5 | 157.1 | 165.5 | 156.4 | 153.9 | 161.4
Low load EPT 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5 Low load EGB 156.5 | 1581 | 165.5 | 154.4 | 154.9 | 161.4
Tier Ill Engine * The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Ill Engine
Tier Ill technology Mg -3 L2-14 Tier Ill technology Mesh Li-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 | 163.5 | 162.6 | 168.0 | 161.4 | 159.4 | 163.9
GBOME-C10.5-EGRTC | Tier|l | 156.4 | 158.4 | 165.0 | 153.5 | 154.1 | 160.0 G70ME-C10.5-EGRBP | Tier |l | 156.5 | 158.1 | 166.0 | 154.4 | 154.9 | 161.9
HPSCR Tierlll | 157.9 | 159.4 | 166.0 | 155.0 | 155.1 | 161.0 HPSCR Tierlll | 158.0 | 159.1 | 166.0 | 155.9 | 155.9 | 161.9
G8OME-C10.5-HPSCR | Tier|| | 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5 G70ME-C10.5-HPSCR | Tier|| | 156.5 | 158.1 | 165.5 | 154.4 | 154.9 | 161.4
LPSCR Tierlll | 157.4 | 159.4 | 166.5 | 154.5 | 155.1 | 161.5 LPSCR Tierlll | 157.5 | 159.1 | 166.5 | 155.4 | 155.9 | 162.4
G8OME-C10.5-LPSCR | Tier |l | 156.4 | 158.4 | 165.5 | 153.5 | 154.1 | 160.5 G70ME-C10.5-LPSCR | Tier|l | 156.5 | 158.1 | 165.5 | 154.4 | 154.9 | 161.4
Main Dimensions and Mass Main Dimensions and Mass
Dimensions: A B C D E H1 Dimensions: A B C D E H1
[mm] {14,415|12,455 | 1,960| 5,018 | 1,400 |16,300 [mm] |{12,700|10,950 | 1,750| 4,470| 1,044 [14,150
Cylinders: 6 7 8 9 Cylinders: 5 6
L [mm] |10,875|12,275(13,675| 16,020 L [mm] | 7,399| 8,443
Dry Mass [t] 900| 1,000 1,110| 1,240 Dry Mass [t] 525 590 (o)
Added | EGRTC 1 14 14 14 15 Added | EGRBP 1 11 11 S
Dry |HPSCR [ 4 5 5 b Dry |HPSCR [t 3 3 =
Mass || pscr - - - - Mass || pscr [ - - c-";
—
I
[$)]
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S70ME-C10.5 S s G60ME-C10.5 S

NN\ A\ o

i KW MEP L1-L3: 2.10 MPa i KW MEP L1-L3: 2.10 MPa
Engine Output kw] Do oo pa Engine Output kw] ol T aompa
Cyl. 11 L2 L3 L4 Cyl. 11 L2 L3 L4
5 | 17,150 | 12,900 | 13,750 | 10,350 KW/cyl. t3 430 5 | 14,200 | 10,700 | 9,950 | 7,500 KW/cyl. t 840
6 20,580 | 15,480 | 16,500 | 12,420 6 17,040 | 12,840 | 11,940 | 9,000 i
7 | 24,010 | 18,060 | 19,250 | 14,490 27502 7 | 19,880 | 14,980 | 13,930 | 10,500 1,990
8 27,440 | 20,640 | 22,000 | 16,560 ,2:580 8 22,720 | 17,120 | 15,920 | 12,000 -,2,140
2,070 1,500
L4 L4
min-! min-!
SFOC [g/kwr 73 91 72 103
Tier Il Engine SFOC [g/kwh]
n , L1-13 L2-14 Tier Il Engine
Optimized load range Tuning
50% 75% 100% 50% 75% 100% - . L1-L3 L2 - L4
- Optimized load range Tuning
High load - 164.4 | 162.9 | 167.0 | 161.5 | 158.6 | 162.0 50% | 75% | 100% | 50% | 75% | 100%
Part load EGB 162.4 | 161.4 | 169.5 | 159.5 | 157.1 | 164.5 High load 161.4 | 159.9 | 164.0 | 158.5 | 155.6 | 159.0
Low load EGB 160.4 | 162.4 | 169.5 | 157.5 | 158.1 | 164.5 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 Ill Engine
Tier lll technology . L1-L3 L2-14 Tier Ill Engine
Engine type 50% | 75% | 100% | 50% | 75% | 100% Tier lll technology Vod L1-13 12-14
. loce
EGRBP Tierlll | 167.4 | 166.9 | 172.0 | 164.5 | 162.6 | 167.0 Engine type 50% | 75% | 100% | 50% | 75% | 100%
S70ME-C10.5-EGRBP | Tier || | 160.4 | 162.4 | 170.0 | 157.5 | 158.1 | 165.0 EGRBP Tierlll | 164.4 | 163.9 | 169.0 | 161.5 | 159.6 | 164.0
HPSCR Tier Ill | 161.9 | 163.4 | 170.0 | 159.0 | 159.1 | 165.0 G60ME-C10.5-EGRBP | Tier |l | 157.4 | 159.4 | 167.0 | 154.5 | 155.1 | 162.0
S70ME-C10.5-HPSCR | Tier |l | 160.4 | 162.4 | 169.5 | 157.5 | 158.1 | 164.5 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 © D E | m Main Dimensions and Mass
[mm] |11,470| 9,950 | 1,520| 4,012| 1,098 (12,675 Dimensions: A B © 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] | 7,446| 8,544| 9,642|10,740 Cylinders: 5 6 7 8

Dry Mass [t] 460| 510| 545 615 L [nm] | 7,385| 8,465| 9,545|10,625
Added | EGRBP ] 11 11 12 12 DryMass [t | 395 440| 490 555
Dry Mass| HPSCR  [{] 4 5 6 7 Added | EGRBP [{] 10 10 11 11

Dry Mass| HPSCR  [t] 3 4 5 5

G'0LO-3N09D
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S60ME-C10.6 S S60ME-C10.5 S

NN\ A\ o

Engine Output kw] MEP e A To e Engine Output kw] MEP e Ao
Cyl. 11 L2 L3 L4 Cyl. 11 L2 L3 L4
5 | 12,450 | 9,400 | 9,750 | 7,350 KW/cyl. L5 490 5 | 12,450 | 9,400 | 10,000 | 7,500 KW/cyl. L5 490
6 14,940 | 11,280 | 11,700 | 8,820 6 14,940 | 11,280 | 12,000 | 9,000
7 17,430 | 13.160 | 13,650 | 10,290 1,950 7 17,430 | 13,160 | 14,000 | 10,500 2,000
8 19,920 | 15,040 | 15,600 | 11,760 1880 8 19,920 | 15,040 | 16,000 | 12,000 1880
1,470 1,500
L4 L4
min-! min-!
SFOC [g/kwh # 1% SFOC [g/kwh o 1%
Tier Il Engine Tier Il Engine
o ) L1-13 L2-L4 o _ 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 2 157.4 | 155.9 | 160.0 | 154.5 | 151.6 | 155.0 High load 2 164.5 | 162.1 | 166.0 | 160.5 | 156.0 | 159.0
Low load EGB 153.4 | 153.9 | 164.0 | 150.5 | 149.6 | 159.0 Part load EGB 161.5 | 160.6 | 167.5 | 157.5 | 154.5 | 160.5
Low load EGB 159.5 | 161.6 | 167.5 | 155.5 | 155.5 | 160.5
Tier Ill Engine
Tier lll technology . L1-L3 L2-L4 Tier Ill Engine
Engine type 50% 75% | 100% | 50% 75% | 100% Tier Ill technology . L1-13 L2-L4
EGRBP Tierlll | 156.4 | 155.9 | 165.0 | 153.5 | 151.6 | 160.0 Engine type 50% 75% 100% | 50% 75% 100%
S60ME-C10.6-EGRBP | Tier || | 153.4 | 153.9 | 165.0 | 150.5 | 149.6 | 160.0 EGRBP Tier Ill | 167.5 | 166.1 | 171.0 | 163.5 | 160.0 | 164.0
HPSCR Tier Il | 153.4 | 153.9 | 164.5 | 150.5 | 149.6 | 159.5 S60ME-C10.5-EGRBP | Tier|| | 159.5 | 161.6 | 168.0 | 155.5 | 155.5 | 161.0
S60ME-C10.6-HPSCR | Tier|| | 153.4 | 153.9 | 164.0 | 150.5 | 149.6 | 159.0 HPSCR Tierlll | 161.0 | 162.6 | 168.0 | 157.0 | 156.5 | 161.0
S60ME-C10.5-HPSCR | Tier|l | 159.5 | 161.6 | 167.5 | 155.5 | 155.5 | 160.5

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]| 9,825| 8,5625| 1,300| 3,420 940110,900 10,350 [mm]| 9,825| 8,625| 1,300| 3,420 9401(10,950 10,125
Cylinders: 5 6 7 8 Cylinders: 5 6 7 8
L [mm] | 6,547| 7,487| 8,427| 9,367 L [mm] | 6,502| 7,442| 8,382| 9,322
Dry Mass [t] 320 345 370 410 Dry Mass [t] 305 330 355 395
Added | EGRBP [f] 10 10 ih! 11 Added | EGRBP [t] 10 10 11 11
Dry Mass| HPSCR  [1] 6 6 6 6 DryMass| HPSCR  [t] 6 6 6 6
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G50ME-C10.782 G50ME-C9.6

NN\ A\ o

Engine Output kw] MEP e A To e Engine Output kw] MEP e Ao
Cyl. L1 L2 L3 L4 Cyl. L1 L2 L3 L4
5 8,600 | 6,450 | 6,450 | 4,850 Kw/eyl. El 720 5 8,600 | 6,450 | 6,800 | 5,100 KW/eyl. E 720
6 10,320 | 7,740 | 7,740 | 5,820 6 10,320 | 7,740 | 8,160 | 6,120
7 | 12,040 | 9,030 | 9,030 | 6,790 12002 7 | 12,040 | 9030 | 9520 7,140 1,360
8 13,760 | 10,320 | 10,320 | 7,760 0, 1:290 8 13,760 | 10,320 | 10,880 | 8,160 2, 1:290
9 15,480 | 11,610 | 12,240 | 9,180
970 1,020
L4 L4
min-! min-!
SFOC [g/kwh " 1% SFOC [g/kwh " 1%
Tier Il Engine Tier Il Engine
o ) L1-13 L2-L4 o _ 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 2 161.4 | 150.9 | 164.0 | 158.5 | 155.6 | 159.0 High load 2 165.4 | 163.9 | 168.0 | 162.5 | 159.6 | 163.0
Low load EGB 157.4 | 159.4 | 166.5 | 154.5 | 155.1 | 161.5 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 Ill Engine
Tier lll technology . L1-L3 L2-L4 Tier Ill Engine
Engine type 50% 75% | 100% | 50% 75% | 100% Tier lll technology W L1-L3 L2-L4
EGRBP Tier il | 164.4 | 163.9 | 169.0 | 161.5 | 159.6 | 164.0 Engine type 50% | 75% | 100% | 50% | 75% | 100%
G50ME-C10.7-EGRBP | Tier || | 157.4 | 159.4 | 167.0 | 154.5 | 155.1 | 162.0 EGRBP Tier Il | 168.4 | 167.9 | 173.0 | 165.5 | 163.6 | 168.0
HPSCR Tierlll | 158.9 | 160.4 | 167.0 | 156.0 | 156.1 | 162.0 GS50ME-C9.6-EGRBP | Tigr|| | 161.4 | 163.4 | 171.0 | 158.5 | 159.1 | 166.0
GSOME-C10.7-HPSCR | Tier|| | 157.4 | 159.4 | 166.5 | 154.5 | 155.1 | 161.5 HPSCR Tierlll | 162.9 | 164.4 | 171.0 | 160.0 | 160.1 | 166.0
G50ME-C9.6-HPSCR | Tier|l | 161.4 | 163.4 | 170.5 | 158.5 | 159.1 | 165.5
Main Dimensions and Mass * Available on request
Dimensions: A B © D E H1 H2 | Ha Main Dimensions and Mass
[mm] | 9,962 | 8,757 | 1,205 * 872111,350 (10,649 | 9,825 Dimensions: A B © 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
L [mm] | 5,779| 6,651| 7,523| 8,395 Cylinders: 5 6 7 8 9
DryMass [t] | 211 246| 276 311 L [mm] | 5,779| 6,651| 7,523| 8,395| 9,267
Added | EGRBP  [t] 12 12 13 13 DryMass [t] | 211 246 276/ 311| 346
Dry Mass| HPSCR ~ [t] 6 6 7 7 Added | EGRBP  [{] 12 12 13 13 13
Dry Mass| HPSCR  [t] 6 6 7 7 7

9'60-3N0SDO
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S50ME-C10.6 S50ME-C9.7

NN\ A\ o

Engine Output kw MEP e A To e Engine Output kw] MEP e Ao
Cyl. L1 L2 L3 L4 Cyl. L1 L2 L3 L4
5 9,500 | 7,150 | 6,450 | 4,850 Kw/eyl. El 1900 5 9,500 | 7,150 | 6,450 | 4,850 KW/eyl. E 900
6 11,400 | 8,580 | 7,740 | 5,820 6 11,400 | 8,580 | 7,740 | 5,820
7 13,300 | 10,010 | 9,030 | 6,790 12002 7 13,300 | 10,010 | 9,030 | 6,790 12002
8 15,200 | 11,440 | 10,320 | 7,760 211430 8 15,200 | 11,440 | 10,320 | 7,760 11430
9 17,100 | 12,870 | 11,610 | 8,730 9 17,100 | 12,870 | 11,610 | 8,730
970 970
L4 L4
min-! min-t
SFOC [g/kwh % 1% SFOC [g/kwh % 1%
Tier Il Engine Tier Il Engine
o ) L1-13 L2-L4 o _ 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 - 158.4 | 156.9 | 161.0 | 155.5 | 152.6 | 156.0 High load 2 161.5 | 160.6 | 165.0 | 157.5 | 154.5 | 158.0
Low load EGB 154.4 | 154.9 | 165.0 | 151.5 | 150.6 | 160.0 Part load EGB 159.5 | 159.1 | 167.5 | 155.5 | 153.0 | 160.5
Low load EGB 157.5 | 160.1 | 167.5 | 153.5 | 154.0 | 160.5
Tier Ill Engine
Tier lll technology Mode L1-13 L2-L4 Tier Ill Engine
Engine type 50% 75% 100% 50% 75% 100% Tier Ill technology Mode L1-13 L2 - L4
EGRBP Tier lll | 157.4 | 156.9 | 166.0 | 154.5 | 152.6 | 161.0 Engine type 50% | 75% | 100% | 50% | 75% | 100%
S50ME-C10.6-EGRBP | Tier || | 154.4 | 154.9 | 166.0 | 151.5 | 150.6 | 161.0 EGRBP Tierlll | 164.5 | 164.6 | 170.0 | 160.5 | 158.5 | 163.0
HPSCR Tierlll | 154.4 | 154.9 | 165.5 | 151.5 | 150.6 | 160.5 S50ME-C9.7-EGRBP | Tier || | 157.5 | 160.1 | 168.0 | 153.5 | 154.0 | 161.0
S50ME-C10.6-HPSCR | Tier|| | 154.4 | 154.9 | 165.0 | 151.5 | 150.6 | 160.0 HPSCR Tierlll | 159.0 | 161.1 | 168.0 | 155.0 | 155.0 | 161.0
SS0ME-C9.7-HPSCR | Tier || | 157.5 | 160.1 | 167.5 | 153.5 | 154.0 | 160.5
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]| 9,320 8,130| 1,190| 3,350| 875(10,232 [mm]| 9,320 8,130| 1,190| 3,350 875(10,232 8,850
Cylinders: 5 6 7 8 9 Cylinders: 5 6 7 8 9
L [mm] | 5,757| 6,632| 7,507| 8,382| 9,257 L [mm] | 5,757| 6,632| 7,507| 8,382| 9,257
DryMass [t] | 195| 226| 262| 293| 324 DryMass [t] | 193] 223| 259| 289| 320
Added | EGRBP  [{] 12 12 13 13 13 Added | EGRBP  [{] 12 12 13 13 13
Dry Mass| HPSCR ~ [t] 6 6 6 6 6 Dry Mass| HPSCR  [t] 4 4 5 6 7

L'60-3IN0SS
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S50ME-C8.5 S s S46ME-C8.6 e

NN\ A\ o

H * MEP L1-L3: 2.00 MPa MEP L1-L3: 2.00 MPa
kW
Englne OUtpUt [ ] L2-L4: 1.60 MPa L2-L4: 1.60 MPa
Cyl. L1 L2 L3 L4 Cyl. L1 L2 L3 L4
5 8,300 | 6,650 | 6,700 | 5,350 KW/eyl. L' 660 5 6,950 | 5575 | 5625 | 4,500 KW/cyl. L' 300
6 9,960 | 7,980 | 8,040 | 6,420 6 8,340 | 6,690 | 6,750 | 5,400
7 | 11620 9310 | 9380 7,490 13402 7 9,730 | 7,805 | 7,875 | 6,300 11252
8 13,280 | 10,640 | 10,720 | 8,560 0, 1:330 8 11,120 | 8,920 | 9,000 | 7,200 21115
9 14,940 | 11,970 | 12,060 | 9,630
*For 10, 11 and 12 Cyl. engines, please contact us. Lol L4 ey L4
This engine type has the extended min-! min!
layout area, please see page 99 102 127 105 130
SFOC [g/kwh]
SFOC [g/kwh]

Tier Il Engine

Tier Il Engine o ) L1-L8 L2-14
- ‘ -8 -l Optimized load range Tuning 50% 75% 100% 50% 75% 100%
Optimized load range Tuning
50% 75% 100% 50% 75% 100% High load = 1656.5 | 163.1 | 167.0 | 161.5 | 1569.1 | 163.0
High load - 168.5 | 166.1 | 170.0 | 164.5 | 160.1 | 164.0 Part load EGB 163.5 | 161.6 | 169.56 | 159.56 | 157.6 | 165.5
Part load EGB 165.5 | 164.6 | 171.5 | 161.5 | 158.6 | 165.5 Low load EGB 161.5 | 162.6 | 169.5 | 157.5 | 1568.6 | 165.5
Low load EGB 163.5 | 165.6 | 171.5 | 159.5 | 159.6 | 165.5

Tier Ill Engine

Tier Ill Engine

Tier Il technology M L1-13 L2-L4
. ode

Tier Il technology — L1-13 L2-14 Engine type 50% 75% 100% | 50% 75% 100%
Engine type 50% 75% | 100% | 50% 75% | 100% EGRBP Tier Il | 168.5 | 167.1 | 172.0 | 164.5 | 163.1 | 168.0
EGRBP Tierlll | 171.5 | 170.1 | 175.0 | 167.5 | 164.1 | 169.0 S46ME-C8.6-EGRBP | Tier || | 161.5 | 162.6 | 170.0 | 157.5 | 158.6 | 166.0
SS0ME-C8.5-EGRBP | Tier || | 163.5 | 165.6 | 172.0 | 159.5 | 159.6 | 166.0 HPSCR Tierll | 163.0 | 163.6 | 170.0 | 159.0 | 159.6 | 166.0
HPSCR Tier lll | 165.0 | 166.6 | 172.0 | 161.0 | 160.6 | 166.0 S46ME-C8.6-HPSCR | Tier || | 161.5 | 162.6 | 169.5 | 157.5 | 158.6 | 165.5

S50ME-C8.5-HPSCR | Tier || | 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]| 8,117 | 7,131 986 | 2,924 782| 9,150| 8,480| 7,925

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
L [nm] | 5,139| 5,921| 6,703| 7,485
Dry Mass [t] 150 168 191 211
Added | EGRBP [t] 12 12 12 12
Dry Mass| HPSCR  [t] 3 3 4 4

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
Added | EGRBP [t 12 12 13 13 13
Dry Mass| HPSCR  [{] 4 4 5 6 7

9'80-3AN9YS
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G45ME-C9.7 S40ME-C9.5 e oo

NN\ A\ o

Engine Output kw] MEP e A To e Engine Output kw MEP e Ao e
Cyl. 11 L2 L3 L4 Cyl. 11 L2 L3 L4
5 6,950 | 5225 | 5325 | 4,000 KW/cyl. L' 300 5 5675 | 4,550 | 4,050 | 3,250 KW/cyl. AP
6 8,340 | 6,270 | 6,390 | 4,800 6 6,810 | 5,460 | 4,860 | 3,900
7 9,730 | 7,315 | 7,455 | 5,600 1,085 7 7945 | 6,370 | 5670 | 4550 8102
8 11,120 | 8,360 | 8,520 | 6,400 21045 8 9,080 | 7,280 | 6,480 | 5,200 ~910
9 10,215 | 8,190 | 7,290 | 5,850
800 650
L4 L4
min-! min-!
SFOC [g/kwh % m SFOC [g/kwh 1o 1
Tier Il Engine Tier Il Engine
L1-13 L2-L4 o _ 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 2 1725 | 1701 | 174.0 | 168.5 | 166.1 | 170.0
Part load EGB 160.4 | 159.4 | 167.5 | 157.5 | 155.1 | 162.5 Part load EGB 169.5 | 168.6 | 175.5 | 165.5 | 164.6 | 171.5
Low load EGB 158.4 | 160.4 | 167.5 | 155.5 | 156.1 | 162.5 Low load EGB 167.5 | 169.6 | 175.5 | 163.5 | 165.6 | 171.5
Tier Ill Engine Tier Ill Engine
Tier lll technology . L1-13 L2-14 Tier Il technology Mesh L1-13 L2-14
Engine type 50% 75% 100% 50% 75% 100% Engine type 50% 75% 100% 50% 75% 100%
EGRBP Tier il | 165.4 | 164.9 | 170.0 | 162.5 | 160.6 | 165.0 HPSCR Tier Ill | 169.0 | 170.6 | 176.0 | 165.0 | 166.6 | 172.0
G45ME-C9.7-EGRBP | Tier|| | 158.4 | 160.4 | 168.0 | 155.5 | 156.1 | 163.0 S40ME-C9.5-HPSCR | Tier || | 167.5 | 169.6 | 175.5 | 163.5 | 165.6 | 171.5
HPSCR Tier Il | 159.9 | 161.4 | 168.0 | 157.0 | 157.1 | 163.0
G45ME-C9.7-HPSCR | Tier || | 158.4 | 160.4 | 167.5 | 155.5 | 156.1 | 162.5 . . .
Main Dimensions and Mass
Dimensions: A B C D £ H1 H2 H3
Main Dimensions and Mass imml| 7,430] 6,480 950| 2,650 700 8,250 7,200
Dimensions: A B C D E H1 H2 H3
[mml| 9,063| 7,894] 1,169] 3,260| 784|10,220 9,250 SYNders: s 6 U 8 °
L [mm]| 4,698| 5,398| 6,098| 6,798| 7,498
Cylinders: 5 6 7 8 DryMass [t | 107| 126 142| 157| 189
L [mm] | 5,209| 5,993| 6,777| 7,561 Added Dry Mass | HPSCR  [t] 3 3 4 4 *
Dry Mass [t] 165 186 209 238 * Not available with HPSCR
Added | EGRBP [ 12 12 12 12
Dry Mass| HPSCR_[1] 3 3 4 4

G'60-3N0YS
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S35ME-C9.7 S30ME-B9.5 S

ANEGU ARERN 11} 7]

i KW MEP L1-L3: 2.10 MPa i KW MEP L1-L3: 2.10 MPa
Engine Output kW] Do T oampa Engine Output kW] s T eampa
Cyl. L1 L2 L3 L4 Cyl. [ L2 L3 L4
5 4,350 | 3,475 | 3,075 | 2,475 kWi/cyl. L 870 5 3,200 | 2,575 | 2,425 | 1,950 KWr/eyl. L 640
6 5220 | 4,170 | 3,690 | 2,970 6 3,840 | 3,090 | 2,910 | 2,340 i
7 6,090 | 4,865 | 4,305 | 3,465 615~ 7 4480 | 3,605 | 3,395 | 2,730 485
8 6,960 | 5560 | 4,920 | 3,960 695 8 5120 | 4,120 | 3,880 | 3,120 515
495 390
L4 L4
min-! min-t
118 167 148 195
SFOC [g/kwh
Tier Il Engine SFOC* [g/kwh]
Otz lesel imrgm | Tuing L1-L38 L2-14 Tier Il Engine * The SFOC excludes the consumption of the electric HPS
50% | 75% | 100% | 50% | 75% | 100% - , -3 12-14
High load - 169.5 | 167.1 | 171.0 | 165.5 | 163.1 | 167.0 Optimizedload range | Tuning =0 = 0 =T 000 T 50% | 75% | 100%
Part load EGB 166.5 | 165.6 | 172.5 | 162.5 | 161.6 | 168.5 High load - 1755 | 173.2 | 176.0 | 1715 | 169.2 | 172.0
Low load EGB 164.5 | 166.6 | 172.5 | 160.5 | 162.6 | 168.5

Tier Ill Engine

Tier lll Engine Tier Ill technology Vode L1-L3 L2-14
Tier lll technology . L1-13 L2-14 Engine type 50% | 75% | 100% | 50% 75% | 100%
Engine type 50% | 75% | 100% | 50% | 75% | 100% HPSCR Tierlll | 177.0 | 174.2 | 1765 | 173.0 | 170.2 | 172.5
HPSCR Tier lll | 166.0 | 167.6 | 173.0 | 162.0 | 163.6 | 169.0 S30ME-B9.5-HPSCR | Tier|l | 1755 | 173.2 | 176.0 | 1715 | 169.2 | 172.0
S35ME-C9.7-HPSCR | Tier || | 164.5 | 166.6 | 172.5 | 160.5 | 162.6 | 168.5
LPSCR Tier Il | 165.5 | 167.6 | 173.5 | 161.5 | 163.6 | 169.5
S35ME-CO.7-LPSCR | Tier|l | 164.5 | 166.6 | 172.5 | 160.5 | 162.6 | 168.5

Main Dimensions and Mass

Dimensions: A B C D £ H1 H2 H3
Main Dimensions and Mass mml| 5,604| 4,802 712| 1,980 538] 6,300 5,625
Dimensions: A B C D E H1 H2 H3
mml| 6,501 5670| 831| 2,300 612 7,200 6,275 SYICE; 2 5 ! 8
L [mm]| 3,703| 4.241| 4,779] 5317
Cylinders: 5 6 7 8 Dry Mass [t] 61 69 7 86
L [mml| 4,107| 4,719| 5331| 5943 Added Dry Mass | HPSCR  [{] 3 3 4 4
Dry Mass [t] 77 87 98 108
Added | HPSCR [{] 3 3 4 4
Dry Mass| LPSCR [ = = = =

G'69-3N0ES
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FeikE R

ethane Dual Fuel Engmes (ME-GI/GA)

Gl/GATAE = BRAPTRELHEIC DO TR, MBI AHEREZHETRLET.
LT OMeEEROEZ. ZTiBEREORICRLTOET,
For the engines applicable to Gl / GA type, Gl / GA figures such as specific fuel gas consumption are

included. The following specific fuel consumption figures are shown in the tables for dual fuel en-
gines:

é\;ﬁﬁg?i%i K SFOC: #hkhmEE SR Specific fuel oil consumption
Fuel oil mode
IR EETE— N SGC: M H AEE=R Specific gas consumption
Dual fuel mode SPOC: /81 0w NHMES Specific pilot oil consumption
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G95ME-C10.5-GI .2 GO9OME-C10.5-GI .2

B
&
4
4{
v
T
7
7

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 | 1256.1 | 131.2
G95ME-C10.5-Gl +39 | +30 | +25 | +52 | +40 | +33 G9OME-C10.5-Gl +4.0 | +3.1 +25 | +53 | +41 +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 | 131.5 | 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 | 12562 | 126.3 | 1329 | 1216 | 121.9 | 1279 G90ME-C10.5-GI-EGRTC Dual | 1285 | 129.7 | 136.2 | 124.9 | 125.2 | 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
Tierlll | Fuel | +38 | +29 | +24 | +51 | +39 | +3.2 Tierll | Fuel | +39 | +30 | +25 | +52 | +40 | +3.3
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 ==) Please see page 22 Main Dimensions ==) Please see page 23
Dry Masses Dry Masses
Added Dry Masses Except for GI Added Dry Masses Except for Gl

19-G"01L0-3IN06D
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GS8OME-C10.5-GI .2 G70ME-C10.5-GI .2

2
8
Z
14
v
T
S,
7

SGC + SPOC, SFOC [g/kwh] Engine Output kw] M e
Tier Il Engine Cyl. L1 L2 L3 L4 P
) ; L1-13 L2-L4 5 15,850 | 13,200 | 13,100 | 10,900 kW/eyl. 3,170
Engine type W30 === e 1T 1amm | a0 T 700 | 100 6 19,020 | 15,840 | 15,720 | 13,080 s
Dual Fuel| 1285 | 128.0 | 1345 | 1249 | 1235 | 1295 2,620
G8OME-C10.5-Gl +40 | +30 | +25 | +52 | +40 | +33 2,640
FuelOil | 159.4 | 161.9 | 166.0 | 156.5 | 157.6 | 161.0 2180
T
Tier Ill Engine SGC + SPOC, SFOC [g/kwh] mint
Tier Ill technology Mode L1-13 L2-14 Tier Il Engine 66 80
Engine type 50% | 75% | 100% | 50% | 75% | 100% -3 212
Dual | 1328 | 1331 | 136.3 | 129.3 | 128.7 | 131.3 SR ngtEs fece 50% 75% 100% 50% 75% 100%
Tierll | Fuel | +39 | +30 | +24 | +51 | +39 | +32
. - Dual Fuel| 1286 | 127.8 | 1346 | 1262 | 124.6 | 130.6
EGRTC FuelOil | 160.4 | 1599 | 163.0 | 157.5 | 1556 | 158.0 G70ME-C10.5-GI +39 | +80 | +24 | +47 | +36 | +29
G8OME-C10.5-GI-EGRTC Dual | 1269 | 1280 | 134.6 | 123.3 | 1235 | 129.6 FuelOil | 159.5 | 161.6 | 166.0 | 157.4 | 158.4 | 161.9
Tier Il Fuel | +39 | +30 | +24 | +51 | +39 | +32
FuelOil | 159.4 | 161.9 | 166.0 | 156.5 | 157.6 | 161.0 Tier lll Engine
Dual |130.3 | 1314 | 1354 | 1267 | 1270 | 130.5 Tier Ill technology Vode L1-L3 12-14
Tieril | Fuel | +39 | +30 | +24 | +561 | +39 | +32 Engine type 50% | 75% | 100% | 50% | 75% | 100%
HPSCR FuelQil | 157.4 | 157.9 | 162.0 | 154.5 | 1536 | 157.0 Dual | 1346 | 1347 | 138.0 | 1321 | 1314 | 134.0
G8OME-C10.5-GI-HPSCR Dual | 1286 | 128.0 | 1354 | 1250 | 123.5 | 130.5 Tierll | Fuel | +39 | +30 | +24 | +47 | +36 | +29
Tierll | Fuel | +39 | +30 | +24 | +51 | +39 | +32 EGRBP FuelOil | 162.5 | 161.6 | 165.0 | 160.4 | 158.4 | 160.9
FuelOil | 159.4 | 161.9 | 167.0 | 156.5 | 157.6 | 162.0 G70ME-C10.5-GI-EGRBP Dual | 1286 | 1278 | 136.3 | 126.2 | 1246 | 132.3
Dual |130.3 | 1331 | 136.3 | 1267 | 1287 | 131.3 Tierll | Fuel | +39 | +30 | +24 | +47 | +36 | +29
Tierll | Fuel | +39 | +380 | +24 | +51 | +89 | +32 FuelOil | 159.5 | 161.6 | 168.0 | 157.4 | 158.4 | 163.9
LPSCR FuelOil | 157.4 | 159.9 | 163.0 | 154.5 | 155.6 | 158.0 Dual | 130.3 | 131.2 | 135.4 | 1279 | 1280 | 1315
G8OME-C10.5-GI-LPSCR Dual | 1285 | 129.5 | 1354 | 1250 | 1250 | 130.5 Tierll | Fuel | +39 | +30 | +24 | +47 | +36 | +29
Tierll | Fuel | +39 | +380 | +24 | +51 | +39 | +32 HPSCR FuelOil | 157.5 | 157.6 | 162.0 | 155.4 | 154.4 | 157.9
FuelOil | 159.4 | 162.2 | 167.0 | 156.5 | 157.9 | 162.0 G70ME-C10.5-GI-HPSCR Dual | 1286 | 127.8 | 1354 | 126.2 | 1246 | 1315
* The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Il Fuel | +39 | +30 | +24 | +47 | +36 | +29
FuelOil | 159.5 | 161.6 | 167.0 | 157.4 | 1584 | 162.9
Dual | 130.3 | 1329 | 136,3 | 1279 | 129.7 | 132.3
Added Dry Mass Tierll | Fuel | +39 | +30 | +24 | +47 | +36 | +29
Cylinders: e v E 9 LPSCR FuelOil | 157.5 | 159.6 | 163.0 | 155.4 | 156.4 | 1589
Gl [t] 6 7 8 9 G70ME-C10.5-GI-LPSCR Dual | 1286 | 129.3 | 1354 | 126.2 | 1260 | 1315
Tier Il Fuel | +39 | +30 | +24 | +47 | +36 | +29 o
) FuelOil | 159.5 | 161.9 | 167.0 | 157.4 | 1587 | 162.9 N
Engine Output o
Speed Range <
m
Main Dimensions =) Please see page 25 Added Dry Mass 6
Dry M Cylinders: 5 6 hi¢
ry Masses =
Added Dry Masses Except for Gl Gl 5 6 o
1
(0]

Main Dimensions
Dry Masses ==) Please see page 26

Added Dry Masses Except for Gl
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G70ME-C10.5-GA .o S70ME-C10.5-GI .22
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&
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Engine Output kw] MEP t;tj }gg mig SGC + SPOC, SFOC [g/kwh]
cyl. L1 L2 13 L4 L Tier Il Engine
5 | 14,150 | 11,300 | 12,000 | 9,600 KW/cyl. t15 850 ] -8 L2-L4
. Engine type Mode
6 16,980 | 13,560 | 14,400 | 11,520 0 50% 75% 100% 50% 75% 100%
2,400 Dual Fuel| 1336 | 133.1 | 139.6 | 130.0 | 128.6 | 134.6
L22,260 S70ME-C10.5-Gl +40 | +3.0 | +25 | +53 | +4.0 | +383
FuelOil | 164.4 | 162.9 | 167.0 | 161.5 | 1568.6 | 162.0
1,920
L4
min- Tier lll Engine
66 78 Tier lll technology M L1-13 L2-14
. ode
Engine type 50% | 75% | 100% | 50% | 75% | 100%
. * Dual | 139.6 | 139.9 | 144.7 | 136.0 | 135.4 | 139.8
eqUIValent SFOC ,SFOC [9/kWh] Tierlll | Fuel | +40 | +30 | +25 | +53 | +40 | +3.3
Tier lll technology Mode L1/L3 L2/14 EGRBP FuelQil | 167.4 | 166.9 | 172.0 | 164.5 | 162.6 | 167.0
EndioiveS 50% | 75% | 100% | 50% | 75% | 100% S70ME-C10.5-GI-EGRBP Dual | 1336 | 1361 | 1430 | 130.0 | 131.6 | 1381
Dual Fuel* 162.0 |[161.0 |166.0 |155.2 |154.4 |159.2 Tier Il Fuel | +40 | +30 | +25 | +53 | +40 | +33
EGRBP /1635| /1626|/167.5//156.8|/155.9] /1608 FuelOil | 1604 | 1624 | 1700 [ 157.5 | 1581 [ 165.0
G70ME-C10.5-GA-EGRBP Fuel Tierll| 171.9 | 171.0 | 179.0 | 169.8 | 168.9 | 176.8 bual | 1349 | 1369 | 1430 | 1313 | 1324 | 1384
Oll | Tierll| 170.1 | 169.2 | 177.1 | 168.0 | 167.1 | 175.0 Tierll | Fuel | +40 | +30 | +25 | +53 | +40 | +33
* Dual fuel mode : Total value of SPOC + SGC (coverted by LCV of pilot oil) HPSCR FuelOil | 161.9 | 1634 | 1700 | 159.0 | 159.1 | 165.0
S70ME-C10.5-GI-HPSCR Dual | 1336 | 136.1 | 1426 | 130.0 | 131.6 | 137.6
H H B Tier Il Fuel | +40 | +30 | +25 | +53 | +40 | +33
Maln DImenSlonS and MaSS FuelOil | 160.4 | 162.4 | 169.5 | 157.5 | 1568.1 | 164.5
Dimensions: A B C D E H1
[mm] 1,750| 4,470| 1,044
Cylinders: 5 6 Added Dry MaSS
L mm] | 7,513| 8,557 Cylinders: 3 6 7 8
Dry Mass [t] 525 590 Gl 5 6 7 8
Added | EGRBP  [{] 11 11
Dry
Mass | GA [tl B 5

Engine Output

Speed Range

Main Dimensions ==) Please see page 27
Dry Masses

Added Dry Masses Except for Gl

19-G'0LO-3INOLS
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G60ME-C10.5-GI .2 S60ME-C10.5-GI .22
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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| 1311 | 180.6 | 1387.1 | 127.5 | 1261 | 1321 Dual Fuel| 1337 | 1325 | 138.8 | 129.2 | 126.4 | 1321
G60ME-C10.5-Gl +39 | +30 | +25 | +52 | +4.0 | +33 S60ME-C10.5-Gl +40 | +30 | +25 | +52 | +40 | +33
FuelOil | 161.4 | 159.9 | 164.0 | 158.,5 | 1565.6 | 159.0 FuelOil | 164.5 | 162.1 | 166.0 | 160.5 | 1566.0 | 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 | 1371 | 1374 | 142.2 | 1335 | 1329 | 137.3 Dual | 139.7 | 139.3 | 1439 | 135.2 | 133.3 | 137.2
Tiernl | Fuel | +39| +30 | +25| +52 | +40 | +33 Tierll | Fuel | +40 | +30 | +25 | +52 | +40 | +33
EGRBP FuelOil | 164.4 | 1639 | 169.0 | 161.5 | 159.6 | 164.0 EGRBP Fuel Ol | 167.5 | 166.1 | 171.0 | 163.5 | 160.0 | 164.0
G60ME-C10.5-GI-EGRBP Dual | 1311 | 1335 | 1405 | 1275 | 1291 | 1356 S60ME-C10.5-GI-EGRBP Dual | 132.8 | 1354 | 141.3 | 128.3 | 1294 | 134.7
Tier Il Fuel | +39 | +30 | +25 | +52 | +40 | +33 Tier Il Fuel | +40 | +30 | +25| +52 | +40 | +33
FuelQil | 157.4 | 159.4 | 167.0 | 154.5 | 15651 | 162.0 Fuel Ol | 159.5 | 161.6 | 168.0 | 1556.5 | 1655 | 161.0
Dual | 1324 | 134.4 | 1405 | 128.8 | 129.9 | 135.6 Dual | 1341 | 136.3 | 141.3 | 129.6 | 130.3 | 134.7
Tiernl | Fuel | +39| +30 | +25| +52 | +40 | +33 Tierll | Fuel | +40 | +30 | +25 | +52 | +40 | +33
HPSCR FuelOil | 1589 | 160.4 | 167.0 | 156.0 | 156.1 | 162.0 HPSCR Fuel Ol | 161.0 | 162.6 | 168.0 | 157.0 | 1565 | 161.0
G60ME-C10.5-GI-HPSCR Dual | 1311 | 1335 | 1401 | 127.5 | 1291 | 1351 S60ME-C10.5-GI-HPSCR Dual | 132.8 | 1354 | 1409 | 128.3 | 1294 | 134.3
Tier Il Fuel | +39 | +30 | +25 | +562 | +40 | +33 Tier Il Fuel | +40 | +30 | +25 | +562 | +40 | +33
FuelOil | 157.4 | 159.4 | 166.5 | 154.5 | 1551 | 161.5 Fuel Ol | 159.5 | 161.6 | 167.5 | 1556.5 | 15655 | 160.5
Added Dry Mass Added Dry Mass
Cylinders: 5} 6 7 8 Cylinders: 5} 6 7 8
Gl[t] 5 5 6 7 Gl[t] 5 5 6 7
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions ==) Please see page 28 Main Dimensions ==) Please see page 30
Dry Masses Dry Masses
Added Dry Masses Except for Gl Added Dry Masses Except for Gl

19-G"01LO-3IN09S
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G50ME-C9.6-Gl S50ME-C9.7-Gl
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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| 1344 | 133.9 | 140.5 | 130.8 | 129.4 | 135.5 Dual Fuel| 1811 | 181.2 | 137.9 | 126.6 | 125.2 | 131.3
G50ME-C9.6-Gl +40 | +3.1 +25 | +53 | +441 +3.4 S50ME-C9.7-Gl +39 | +30 | +25 | +52 | +40 | +33
FuelOil | 165.4 | 163.9 | 168.0 | 162.5 | 1569.6 | 163.0 FuelOil | 161.5 | 160.6 | 165.0 | 157.5 | 154.5 | 158.0
Tier lll Engine Tier lll Engine
Tier lll technology L1-13 L2-1L4 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 | 1404 | 140.7 | 1456 | 136.8 | 136.2 | 140.6 Dual | 1371 | 1380 | 143.1 | 1326 | 1320 | 1364
Tierlll | Fuel | +40 | +31 | +25 | +53 | +41 | +34 Tierlll | Fuel | +39 | +30 | +25| +52 | +40 | +33
EGRBP FuelOil | 1684 | 167.9 | 173.0 | 165.5 | 163.6 | 168.0 EGRBP FuelQil | 164.5 | 164.6 | 170.0 | 160.5 | 1585 | 163.0
G50ME-C9.6-GI-EGRBP Dual | 134.4 | 136.9 | 1439 | 130.8 | 132.4 | 138.9 S50ME-C9.7-GI-EGRBP Dual | 1311 | 134.2 | 1414 | 126.6 | 1281 | 134.7
Tier Il Fuel | +40 | +31 | +25 | +53 | +41 | +34 Tier Il Fuel | +39 | +30 | +25| +52 | +40 | +33
FuelQil | 161.4 | 163.4 | 171.0 | 15685 | 159.1 | 166.0 FuelQil | 157.5 | 160.1 | 168.0 | 1535 | 154.0 | 161.0
Dual | 135.7 | 137.8 | 1439 | 1321 | 133.2 | 138.9 Dual | 1324 | 1350 | 1414 | 1279 | 129.0 | 134.7
Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34 Tierll | Fuel | +39 | +30 | +25| +52 | +40 | +33
HPSCR FuelOil | 162.9 | 164.4 | 171.0 | 160.0 | 160.1 | 166.0 HPSCR Fuel Ol | 159.0 | 161.1 | 168.0 | 155.0 | 155.0 | 161.0
G50ME-C9.6-GI-HPSCR Dual | 1344 | 1369 | 1435 | 130.8 | 1324 | 138.5 S50ME-C9.7-GI-HPSCR Dual | 1311 | 134.2 | 1409 | 126.6 | 1281 | 134.3
Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34 Tierll | Fuel | +39 | +30 | +25|+52 | +40 | +33
FuelOil | 161.4 | 163.4 | 170.5 | 1585 | 159.1 | 165.5 FuelQil | 157.5 | 160.1 | 167.5 | 1535 | 154.0 | 160.5
Added Dry Mass Added Dry Mass
Cylinders: 5} 6 7 8 9 Cylinders: 5} 6 7 8 9
Glt] 4 4 5 5 6 Gl[t] 4 4 5 5 6
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions ==) Please see page 32 Main Dimensions ==) Please see page 34
Dry Masses Dry Masses
Added Dry Masses Except for Gl Added Dry Masses Except for Gl

19-2'6D0-3N0SS
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S50ME-C8.5-Gl S s G45ME-C9.5-Gl

B
&
-
4{
v
T
7
7

SGC + SPOC, SFOC [g/kwh] Engine Output kw) MEP t;tj f;g mg:
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 Cyl. L L2 L3 L4 KW/cy. L' 300
Engine type Mode
50% 75% | 100% | 50% 75% | 100% 5 6,950 | 5225 | 5,450 | 4,100 s
Dual Fuel| 1336 | 133.2 | 140.0 | 128.4 | 126.7 | 133.8 g 8,040717°6,2/07| 76,5400 74,920 20
S50ME-C8.5-Gl +81 | +6.2 | +51 | +101 | +7.7 | +6.4 7 9,730 | 7,315 | 7,630 | 5,740 21,045
FuelOil | 168.5 | 166.1 | 170.0 | 164.5 | 160.1 | 164.0 8 11,120 | 8,360 | 8,720 | 6,560 420
L4
Tier lll Engine mint
Tier Ill technology Mode L1-13 L2-14 87 111
Engine type 50% | 75% | 100% | 50% | 75% | 100% SGC + SPOC, SFOC [g/kwh]
Dual | 139.5 | 140.0 | 1451 | 134.4 | 1336 | 1389 Tier Il Engine
Tierlll | Fuel | +81 | +62 | +51 |+101 | +77 | +64 _ L1-13 L2-14
EGRBP FuelOil | 1715 | 1701 | 1750 | 167.5 | 164.1 | 169.0 B Mode Too% | 75% | 100% | 50% | 75% | 100%
S50ME-C8.5-GI-EGRBP Dual | 1327 | 136.2 | 1425 | 1276 | 129.7 | 136.3 Dual Fuel| 1336 | 133.2 | 1400 | 127.9 | 126.2 | 132.6
Tierll | Fuel | +81 | +62 | +51 |+101| +77 | +64 G45ME-C9.5-Gl +81 | +62 | +51 | +108| +82 | +6.8
FuelOil | 163.5 | 165.6 | 172.0 | 159.5 | 159.6 | 166.0 FuelOil | 168.5 | 166.1 | 170.0 | 164.5 | 160.0 | 163.0
Dual | 1340 | 1370 | 1425 | 1289 | 130.6 | 136.3
Tieri | Fuel | +81 | +6.2 | +51 |+101| +77 | +64 Tier lll Engine
HPSCR FuelOil | 165.0 | 166.6 | 172.0 | 161.0 | 160.6 | 166.0 Tier lll technology Mode L1-13 L2-14
S50ME-C8.5-GI-HPSCR Dual | 1327 | 136.2 | 1421 | 1276 | 1297 | 1359 Engine type 50% | 75% | 100% | 50% | 75% | 100%
Tierll | Fuel | +81 | +62 | +51 |+101| +77 | +64 Dual | 1395 | 1400 | 1451 | 133.8 | 1331 | 1377
FuelOil | 1635 | 165.6 | 171.5 | 1595 | 1596 | 1655 Tierll | Fuel | +81 | +62 | +51 |+108| +82 | +68
EGRBP FuelOil | 1715 | 1701 | 175.0 | 167.5 | 164.0 | 168.0
G45ME-C9.5-GI-EGRBP Dual | 1827 | 136.2 | 1425 | 127.0 | 129.2 | 1351
Added Dry Mass Tierll | Fuel | +81 | +62 | +51 |+10.8| +82 | +6.8
Cylinders: 5 6 7 8 9 FuelOil | 1635 | 165.6 | 172.0 | 159.5 | 159.5 | 165.0
Gl 6 6 7 7 7 Dual | 1340 | 1370 | 1425 | 128.3 | 1301 | 1351
Tieril | Fuel | +81 | +62 | +51 |+108| +82 | +6.8
HPSCR FuelOil | 165.0 | 166.6 | 172.0 | 161.0 | 160.5 | 165.0
Engine Output G45ME-C9.5-GI-HPSCR Dual | 1327 | 136.2 | 1421 | 127.0 | 129.2 | 1347
Speed Range Tier Il Fuel | +81 | +6.2 | +51 |+108| +82 | +6.8
Main Dimensions == Please see page 35 FuelOil | 1635 | 165.6 | 171.5 | 159.5 | 159.5 | 164.5
Dry Masses
Added Dry Masses Except for Gl ) ) i
Main Dimensions and Mass
Dimensions: A B C D E H1 H2 H3 o)
[mm]| 9,063| 7,894 | 1,169| 3,260| 784(10,220 9250 &
<
Cylinders: 5 6 7 8 I'||1
L [mm] | 5,209| 5,993| 6,777 7,561 8
DryMass [t] | 163| 183| 206| 234 o
[}
Added | EGRBP 1 12 12 12 12 ®
Dry |HPSCR [t 3 3 4 5
Mass | t 4 4 5 5
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S35ME-C9.7-Gl

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

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

Dual Fuel| 129.7 | 180.5 | 137.9 | 1284 | 124.8 | 132.6
S35ME-C9.7-GlI +136 | +104 | +86 | +17.0 | +13.0 | +10.7

FuelOil | 169.5 | 167.1 | 171.0 | 1656.,5 | 163.1 | 167.0

Engine type Mode

Tier lll Engine
Tier Ill technology Mods L1-13 L2-L4
Engine type 50% | 75% | 100% | 50% | 75% | 100%

Dual | 130.2 | 134.3 | 1404 | 123.8 | 1287 | 135.2
Tierll | Fuel |+136|+104| +86 | +170|+13.0|+10.7

HPSCR Fuel Oil | 166.0 | 167.6 | 173.0 | 162.0 | 163.6 | 169.0

S35ME-C9.7-GI-HPSCR Dual | 128.9 | 1335 | 140.0 | 122.6 | 127.8 | 134.8
Tierll | Fuel |+136|+104| +86 |+170|+13.0|+10.7

Fuel Oil | 164.5 | 166.6 | 172.5 | 160.5 | 162.6 | 168.5

Added Dry Mass X 9 / _}bﬁ 5
Cylinders: - 5] . 6 . 7 y 8 y %*4%%

Engine Output Methanol Dual Fuel Engmes (ME-LGIM)

Speed Range

Main Dimensions ==) Please see page 39
Dry Masses

Added Dry Masses Except for GI

LGIM ARz BARTREAEREIC DOV TR, X&) —VHEREZHE TRLET.
LT OMeEEROEZ. ZTiMBEREORICRLTOET,

For the engines applicable to LGIM type, LGIM figures such as specific methanol consumption are
included. The following specific methanol consumption figures are shown in the tables for dual fuel

engines:
éﬁaﬁ%ij{i K SFOC: #hkhmEE SR Specific fuel oil consumption
Fuel oil mode
IR EETE— N SGC: M H AEE=R Specific gas consumption
Dual fuel mode SPOC: /81 0w NHMES Specific pilot oil consumption
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G95ME-C10.5-LGIM . 2o GS8OME-C10.5-LGIM .55

L
8
4
14
b
T
Y
7

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| 301.8 | 314.6 | 331.4 | 286.6 | 298.6 | 315.0 Dual Fuel| 3057 | 318.6 | 335.5 | 290.4 | 302.5 | 319.0
G95ME-C10.5-LGIM +128 | +98 | +81 | +17.0 | +13.0 | +10.7 G8OME-C10.5-LGIM +129] +99 | +82 | +17.2 | +131 | +10.8
FuelOil | 153.4 | 156.4 | 162.5 | 150.5 | 152.1 | 157.5 FuelOil | 155.4 | 1568.4 | 164.5 | 152.5 | 154.1 | 159.5
Tier lll 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 | 316.8 | 3221 | 336.8 | 301.6 | 306.1 | 3204 Dual | 320.8 | 326.1 | 340.8 | 305.5 | 3101 | 324.4
Tierlll | Fuel |+128| +98 | +81 |+170|+13.0|+ 107 Tierlll | 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 | 3039 | 314.6 | 3325 | 288.7 | 298.6 | 3161 G80ME-C10.5-LGIM-EGRTC Dual | 307.9 | 3186 | 336.6 | 292.6 | 302.5 | 3201
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 22 Main Dimensions == Please see page 25
Dry Masses Dry Masses
Added Dry Masses Except for LGIM Added Dry Masses Except for LGIM

WIDT-S0LO-3IN08D
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G50ME-C9.6-LGIM .=z S50ME-C9.6-LGIM .2z

L
8
4
14
b
T
Y
7

SGC + SPOC, SFOC [g/kwh] Engine Output kv MEP t;tj fég mg:
Tier Il Engine Cyl. L1 L2 L3 L4
i L1-13 12-14 5 8,900 | 7,100 | 6,750 | 5,400 kW/eyl. L4780
Engine type Mode
50% 75% 100% | 50% 75% 100% 6 10,680 | 8520 | 8,100 | 6,480 s
bual Fuel| 3263 | 320.8 | 3425 | 3106 | 3133 | 325.7 7 | 12460 | 9,940 | 9450 | 7560 1350
G50ME-C9.6-LGIM +183 | +102 | +84 | +17.8| +136 | +11.2 8 14,240 | 11,360 | 10,800 | 8,640 o, 11420
FuelOil | 165.4 | 163.9 | 168.0 | 162.5 | 159.6 | 163.0 9 16,020 | 12,780 | 12,150 | 9,720 1080
T
Tier lll Engine mint
Tier Il technology Mods L1-L3 L2 -4 a9 7
Engine type 50% | 75% | 100% | 50% | 75% | 100% SGC + SPOC, SFOC [g/kwh]
Dual | 3328|3383 |3532 | 3170 | 321.9 | 336.5 Tier Il Engine
Tierll | Fuel |+133|+102| +84 |+178 |+136|+112 1 =18 BRI
EGRBP FuelOil | 1684 | 167.9 | 1730 | 1655 | 1636 | 1680 DR W8 =T e || oo | a0 | o | oo
G50ME-C9.6-LGIM-EGRBP Dual | 317.8 | 3287 | 3489 | 3020 | 312.3 | 332.2 3004 | 3072 | 3404 | 306.6 | 308.9 | 323.0
Tierll | Fuel |+133|+102| +84 |+178|+136|+112 ssome-coe-tam P T3 s | T100 | 184 | +16.6 | +12.7 | +105
FuelQil | 161.4 | 1634 | 171.0 | 1585 | 1591 | 166.0 FuelOil | 163.5 | 162.6 | 167.0 | 159.5 | 156.6 | 161.0
Tier lll Engine
Added Dry MaSS Tier Ill technology Mode L1-L3 L2-L4
Cylinders: 5 6 7 8 9 Engine type 50% | 75% | 100% | 50% | 75% | 100%
LGIM [ 7 7 8 9 10 Dual |328.8 |335.8 | 3511 | 3130 | 3174 | 3337
Tierl | Fuel |+133|+101| +84 |+166|+127|+10.5
EGRBP FuelOil | 166.5 | 166.6 | 172.0 | 162.5 | 160.6 | 166.0
Engine OQutput S50ME-C9.6-LGIM-EGRBP Dual | 3138 | 3262 | 346.9 | 2080 | 3078 | 3204
Speed Range Tierll | Fuel |+133|+101| +84 |+16.6|+127 |+105
Main Dimensions ==) Please see page 32 FuelOil | 159.5 | 1621 | 170.0 | 155.5 | 156.1 | 164.0

Dry Masses
Added Dry Masses Except for LGIM

Main Dimensions and Mass

Dimensions: A B C D E H1 H2 H3
[mm]| 9,320| 8,130| 1,190| 3,350 875110,250 8,850
Cylinders: 5 6 7 8 9

L [nm] | 5,757| 6,632| 7,607| 8,382| 9,257
Dry Mass [t] 190| 220| 2565| 285 315

Added | EGRBP [f] 12 12 13 13 13
Dry Mass| | GIM i * * * * *

* Available on request

INIDT-9°60-3IN0SS
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Next LGIM Engines (under development)

G45ME-C9.7-LGIM
G60ME-C10.5-LGIM

S60ME-C10.5-LGIM
G70ME-C-LGIM

61
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LPG Dual Fuel Engines (ME-

LPG#%# &
by EE S

LGIP#R & ERARTREARIEICDV\ T, LPGHERFZHE TRLET., T
DOMFHERDEZ . ZTRBHRAORICRL TOET.

For the engines applicable to LGIP type, LGIP figures such as specific fuel gas consumption are in-
cluded. The following specific fuel consumption figures are shown in the tables for dual fuel engines:

EHEGE—N

Fuel oil mode

SFOC: ##lHE%ESR Specific fuel oil consumption

M ESRE— N
Dual fuel mode

SGC: ## A AEESR Specific gas consumption

SPOC: /8 B0 NS Specific pilot oil consumption
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G60ME-C10.5-LGIP .2 S60ME-C10.5-LGIP .25

ANEGU ARERN 11} 7]

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 | 1322 | 187.5 Dual Fuel| 1405 | 141.2 | 146.4 | 132.8 | 1325 | 1374
G60ME-C10.5-LGIP +130 | +99 | +82 | +17.3 | +132 | +10.9 S60ME-C10.5-LGIP +132 | +101 | +83 | +175 | +133 | +11.0
FuelOil | 161.4 | 159.9 | 164.0 | 15685 | 155.6 | 159.0 FuelOil | 164.5 | 162.1 | 166.0 | 160.5 | 156.0 | 159.0
Tier lll Engine Tier Il Engine
Tier Il 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 | 1354 | 139.6 | 1474 | 128.8 | 1327 | 140.3 Dual | 1372 | 141.6 | 1482 | 129.5 | 1329 | 139.2
Tierlll | Fuel |+130| +99 | +82 | +17.3 |+13.2|+10.9 Tierlll | Fuel |+13.2|+101| +83 | +175|+133| +11.0
HPSCR Fuel Ol | 1589 | 160.4 | 167.0 | 156.0 | 156.1 | 162.0 HPSCR FuelQil | 161.0 | 162.6 | 168.0 | 157.0 | 1565 | 161.0
G60ME-C10.5-LGIP-HPSCR Dual | 134.0 | 138.7 | 1469 | 1274 | 131.7 | 139.8 S60ME-C10.5-LGIP-HPSCR Dual | 135.8 | 140.7 | 147.8 | 1281 | 1320 | 138.8
Tierll | Fuel |+13.0] +99 | +82 | +17.3 |+13.2|+10.9 Tierll | Fuel |+13.2|+101| +83 |+175|+133| +11.0
FuelOil | 167.4 | 159.4 | 1665 | 154.5 | 155.1 | 161.5 FuelOil | 1569.5 | 161.6 | 167.5 | 155.5 | 1555 | 160.5
Added Dry Mass Added Dry Mass
Cylinders: 5} 6 7 8 Cylinders: 5} 6 7 8
LGIP [t] 5 5 6 7 LGIP [t] 5 5 6 7
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions m=) Please see page 28 Main Dimensions Please see page 30
Dry Masses Dry Masses
Added Dry Masses Except for LGIP Added Dry Masses Except for LGIP

dIDT1-S'0L0-3IN09S
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G50ME-C9.6-LGIP .=z S35ME-C9.7-LGIP .:&=x=m

ANEGU ARERN 11} 7]

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| 1412 | 142.7 | 148.2 | 134.4 | 135.6 | 140.9 Dual Fuel| 144.7 | 1455 | 160.8 | 137.9 | 139.4 | 145.1
G50ME-C9.6-LGIP +133 | +102 | +84 | +17.8 | +13.6 | +11.2 S35ME-C9.7-LGIP +136 | +104 | +86 | +17.0 | +13.0 | +10.7
FuelOil | 165.4 | 163.9 | 168.0 | 162.5 | 1569.6 | 163.0 FuelOil | 169.5 | 167.1 | 171.0 | 165.5 | 163.1 | 167.0
Tier lll Engine Tier Il Engine
Tier Il 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 | 138.9 | 143.1 | 1509 | 1320 | 136.0 | 143.7 Dual | 1415 | 146.0 | 152.7 | 134.6 | 139.8 | 146.9
Tierll | Fuel 1+133|+102| +84 | +17.8 |+136| +11.2 Tierlll | Fuel |+136|+104| +86 | +170 |+130|+10.7
HPSCR FuelOil | 162.9 | 164.4 | 171.0 | 160.0 | 160.1 | 166.0 HPSCR Fuel Qil | 166.0 | 167.6 | 173.0 | 162.0 | 163.6 | 169.0
G50ME-C9.6-LGIP-HPSCR Dual | 1375 | 142.2 | 1505 | 130.6 | 1351 | 143.2 S35ME-C9.7-LGIP-HPSCR Dual | 1401 | 1451 | 152.2 | 133.2 | 138.9 | 146.5
Tierll | Fuel |+133]|+102| +84 |+178 |+136|+11.2 Tierll | Fuel |+136|+104| +86 |+170|+13.0|+10.7
FuelOil | 161.4 | 1634 | 1705 | 1585 | 159.1 | 165.5 FuelOil | 164.5 | 166.6 | 1725 | 160.5 | 162.6 | 168.5
Added Dry Mass Added Dry Mass
Cylinders: 5} 6 7 8 9 Cylinders: 5} 6 7 8
LGIP [t] 6 6 7 8 9 LGIP [t] 5 5 6 6
Engine Output Engine Output
Speed Range Speed Range
Main Dimensions m=) Please see page 32 Main Dimensions Please see page 39
Dry Masses Dry Masses
Added Dry Masses Except for LGIP Added Dry Masses Except for LGIP

dIDT-L'6D0-3NSES
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GIE/HE & BARREAKREIC DOV TR, METAHEREZHETRLET. U
TOMBIHEEDEZ. ZTMEERORISRLTVET,

For the engines applicable to GIE type, GIE figures such as specific fuel gas consumption are includ-
ed. The following specific fuel consumption figures are shown in the tables for dual fuel engines:

EEERT— K SFOC: #hmEE SR Specific fuel oil consumption
Fuel oil mode
57 o SIBY: i SGC: M H AEESR Specific gas consumption
Dual fuel mode SPOC: /3 O MEBES Specific pilot oil consumption

IR /%
by EE S

Ethane Dual Fuel Engines (ME-GIE)
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G60ME-C9.5-GIE ..o G50ME-C9.5-GIE ..o

NN\ A\ o

Engine Output kw MEP e A To e Engine Output kw] MEP e Ao
Cyl. L1 L2 L3 L4 Cyl. L1 L2 L3 L4
5 13,400 | 10,050 | 9,950 | 7,500 KW/eyl. L 680 5 8,600 | 6,450 | 6,800 | 5,100 KW/cyl. ' 790
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 1900 7 | 12040 | 9,030 | 9,520 | 7,140 1,360
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 [g/kwj - T SGC + SPOC, SFOC [g/kw| - —
Tier Il Engine Tier Il Engine
L1-L3 L2-L4 L1-13 L2-14
Engine type Mode Engine type Mode
50% 75% | 100% | 50% 75% | 100% 50% 75% | 100% | 50% 75% | 100%
Dual Fuel| 1393 | 1412 | 146.0 | 1317 | 1327 | 137.2 Dual Fuel| 1401 | 1421 | 1469 | 1324 | 1335 | 138.0
G60ME-C9.5-GIE +13.6 | +104 | +86 | +18.0 | +13.7 | +11.3 G50ME-C9.5-GIE +13.7 | +104 | +86 | +182 | +139 | +11.5
FuelOil | 168.5 | 167.5 | 171.0 | 164.5 | 161.4 | 164.0 FuelOil | 169.5 | 168.5 | 172.0 | 165.5 | 162.4 | 165.0
Tier 1ll Engine Tier 1ll Engine
Tier lll technology Mode L1-13 L2-14 Tier Il Technology Mode L1-13 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 1361 | 1417 | 147.8 | 1286 | 133.2 | 139.0 Dual | 1369 | 14255 | 1487 | 129.3 | 1339 | 139.8
Tierll | Fuel |+136|+104| +86 |+180|+137 | +11.3 Tierll | Fuel |+137|+104| +86 |+182|+139| +11.5
HPSCR FuelOil | 165.0 | 168.0 | 173.0 | 161.0 | 161.9 | 166.0 HPSCR FuelOil | 166.0 | 169.0 | 174.0 | 162.0 | 162.9 | 167.0
G60ME-C9.5-GIE-HPSCR Dual | 134.8 | 140.8 | 1474 | 1272 | 132.3 | 1386 G50ME-C9.5-GIE-HPSCR Dual | 1356 | 1416 | 1482 | 1279 | 133.0 | 1394
Tier Il Fuel |+136|+104| +86 |+180(+137 |+ 113 Tier Il Fuel |+137|+104| +86 |+182 |+ 139 |+ 115
FuelOil | 163.5 | 167.0 | 172.5 | 159.5 | 160.9 | 165.5 FuelOil | 164.5 | 168.0 | 173.5 | 160.5 | 161.9 | 166.5
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] {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 [mm] | 5,779| 6,651| 7,523| 8,395| 9,267
Dry Mass [t] 395 440 490 555 Dry Mass [t] 211 246 276 311 346
Added | HPSCR  [t] 3 4 5 5 Added | HPSCR  [1] 6 6 7 7 7
Dry Mess| GIE It 5 6 7 7 Dry Mass| GIE ] 4 4 5 5 6
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- ﬁ*ﬂ?ﬁﬁ Conventional Engines
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DUFICE#H T 2HEIE. KUMROBVOIHKEICSRNICEZBRA SN S/
H. SEROHDEOTICBHRLBRVFETT, LALBDHE. INOHEIIME
ARG E L TSHRBBERRETY, k7O T ML TR, KUHL
UK OBE EHER OV LE T, Tier 1483, Tier III#EId KO
BEE L TOMGAIRICDNTIE, B ETHROEhE {ZE 0,

The engines listed below shall be replaced by newer and more efficient engines in future, con-
sequently, are not scheduled to be listed in a future catalog. However, we will continue to pro-

duce these engine models as individual case. For new project, selection of latest engine type is
recommended. For availability for Tier I, Tier lll and dual fuel engines, please contact us.

S90ME-C10.5

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-! 84 84 72 72

MEP MPa 210 1.68 210 1.68

SFOC (Tier II, High load) g/kWh 166.0 160.0 166.0 160.0

G70ME-C9.5

Bore: 700 mm, Stroke: 3,256 mm

5-8cyl L1 L2 L3 L4
Output / cyl. kW 3,640 2,740 2,720 2,050

Speed min-! 83 83 62 62
MEP. MPa 210 1.58 210 1.58

SFOC (Tier Il, High load) g/kWh 167.0 160.0 167.0 160.0

S60ME-C8.5

Bore: 600 mm, Stroke: 2,400 mm

5-8cyl L1 L2 L3 L4
Output / cyl. kW 2,380 1,900 1,900 1,520

Speed min-! 105 105 84 84
MEP MPa 2.00 1.60 2.00 1.60

SFOC (Tier Il, High load) g/kWh 169.0 163.0 169.0 163.0

S50ME-C9.6

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-1 117 117 89 89

MEP. MPa 2.10 1.68 2.10 1.68

SFOC (Tier Il, High load) | g/kWh | 167.0 161.0 167.0 161.0

S46ME-B8.5

Bore: 460 mm, Stroke: 1,932 mm

5-8cyl L1 L2 L3 L4
Output / cyl. kW 1,380 1,105 1,125 900
Speed min-1 129 129 105 105
MEP. MPa 2.00 1.60 2.00 1.60

SFOC (Tier ll, High load)* | g/kWh | 170.0 166.0 170.0 166.0
* The SFOC excludes the consumption of the electric HPS

HE7) R iBfatd

Exhaust Gas Turbochargers

MET B#atD# 72 IC B BB S > v Ficmb U & Lz, TCA/TCT
BieH E &6 IC=H -MAN BEWHEBSICH UL T KV sl itz JiREt e
[0%:3: 1%

MET turbocharger is added to lineup of turbocharger made by MES. We provide best turbo-
charger solution of TCA, TCT and MET for MITSUI-MAN B&W engine.

MET-MB / MET-MB I i3 %5

MET-MB/MET-MBI Turbocharger

MET-MB/MET-MB I i 75 L\ 588
MEXT T2 AMEER LIcaiRG
W TY. £/ MET-MB I (&
MET-MB IZHEANERA16% DAEE
fLic & dfatz/ gL L TL
£9. METBEHEICOWTEERIC
ISC TR @R L TOSFE
TY.

MET turbocharger

MET-MB/MET-MBII are axial turbocharger with high reliability and maintainability. The com-
pressor capacity of MET-MBII is improved up to 16% from MET-MB and this capacity contrib-
utes downsizing of turbocharger. MET series will be appropriately expanded as needed.

TCTHBiats

TCT Turbocharger

TCT B ISR D TCAR B
EN—AUCBF R ML R ER
KAT% BIcHEEEBEHL L2
2N NEERIBIAHETT . TCA®B
K Y F—N—R— L EREER
LAY TFYAEDPEELTOE
9. TCT30/70/80BIEXRY U —

TCT turbocharger
AFETT.

TCT turbocharger is compact axial turbocharger which is reduced up to 47% weight of tur-
bocharger with keeping robustness based on TCA turbocharger design. The maintainability
of TCT is improved by longer overhaul maintenance interval than TCA. “TCT30/70/80 type”
will also be released sequentially.

BB NS




MET‘MB / MET'MB ]I :/ U _z@{iﬁ TCA :/ U —Xwﬂ:ﬁ TCA Series Program

MET-MB/MET-MBI Series Program

Turbine type Axial flow turbine
Turbine type Axial flow turbine Max. permissible temp. 500 °C
Max. permissible temp. 580 °C Pressure ratio up to 4.4
Pressure ratio up to 5.0
AR
MET-MB Series
Type Sypercharged Length Width Height TCA44 7,000 2,190 1,100 1,614
engine output [kKW] [mm] [mm] [mm] TCA55 9,600 2,439 1,371 1,989
MET33MB 4,600 1,661 899 945 TCA6B6 14,000 2,888 1,625 2,191
MET37MB 6,300 1,851 998 1,095 TCA77 20,000 3,422 1,930 2,692
MET42MB* 7,700 1,944 1,134 1,155 TCA88 30,000 4,033 2,270 2,950
MET48MB 10,000 2,280 1,255 1,330
MET53MB 12,500 2,504 1,417 1,435
MET60MB 15,500 2,825 1,630 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
Tyoe Supercharged Length | Width Height TCT ) =AD&, cr1series Program
engine output [kKW] [mm] [mm] [mm]
MET33MBII 6,000 1,870 899 945 Turbine type Axial flow turbine
MET37MBII 7,600 2,080 998 1,095 Mo bicli ey 520°C
MET42MBII* 9,300 2,190 1,004 1171 Pressure ratio up to 4.7 + Under development
MET48MBII 11,900 2,400 1,255 1,330 : Supercharged Length Width Height
MET53MBII 14,900 2,610 1,390 1,439 ype engine output [KW] [mm] [mm] [mm]
MET60MBII 18,400 2,960 1,530 1,570 TCT30* 7,500 2,040 1,125 1,135
MET6EMBII 23,100 3,200 1,718 1,780 TCT40 9,460 2,290 1,260 1,275
MET71MBII 27,100 3,290 1,820 1,865 TCT50 12,000 2,580 1,420 1,435
MET83MBII 37,100 3,940 2,233 2,225 TCT60 15,120 2,900 1,595 1,610
METOOMBII 45,200 4,440 2,465 2,410 TCT70* 19,040 3,250 1,790 1,805
* Domestic production as of March 2023 TCT80* 24,030 3,650 2,010 2,028

WIENGE
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TECHNOLOGY

EE_ ﬁ 7(3: %ﬂ %( P b 't-_,_ % j:;% § Technology option for GHG, NOx and SOx
X m = =

We will Propose the Optimum Combination of Technologies

EcoEGR

=HE&SIE. BEMRHTA (GHG). ZHRELY (NOx). FWEE/LY (SOX)
DIRHNET VT TD. SREFLERMERMEITETT . BEROMOD=—XICAD
T, REARMOBAELEE JREVELET.

MITSUI E&S can provide a wide variety of technologies that clear the regulations for GHG, NOx

and SOx. We will propose the optimum combination of technologies according to the needs of

your ship. SOx Scrubber
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Highly Economical NOx Reduction System

EGR—HIRBER @

Exhaust Gas Recirculation

EGRY AT LS. BEHAD—EBZ 5B S OER Lz, BRL > —/N\BE
BEEFET., AL O TRTFORFZEFENET L. T, BAEEDEX
L. ZORR. MEFERERERPET UNOXERDERSNET . ML
BB EIC K Y. Bypass matching £7z1&T/C cut-out matching DU\ g”
nODBERAINET,

M Bypass Matching (EGRBP)
BfEEIa. > U2 AR770 cm AT O#EIA

H T/C Cut-out Matching (EGRTC)
wfaE2all E. > > 2R 780 cm A EDOHRIA

In the EGR system, after a cooling and cleaning process, part of the exhaust gas is recircu-
lated to the scavenging air receiver. This replacement decreases the oxygen content and in-
creases the heat capacity of the scavenge air, thus reducing the temperature peak of the
combustion and the formation of NOx. Two different methods; bypass matching or T/C cut-
out matching are used for the EGR systems depending on the engine type or the number of
turbocharger.
*® Bypass Matching (EGRBP)

With only one turbocharger and used for the engines of cylinder bore 70 cm or smaller.
® T/C Cut-out Matching (EGRTC)

With two or more turbochargers and used for the engines of cylinder bore 80 cm or larger.

6G60ME-C9.5-EGRBP 7G80ME-C9.5-EGRTC

EGRZEATHZEICKY . EROBFEEOBRPEMENET .
The blue part in the above figures shows the parts added by applying the EGR

493
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Improvement of Fuel Consumption and NOx Emission with EGR

EcoEGR [

TERDHBEFT 1 —=> 71280 T MEEERENOXFFEEE ML — N T D
BRICHVE L. ZORFRZITKRT SEHMNR S AT LD ECOEGRTT .
ECoEGR & [EGR D NOxERHSEEE 2B CHINERT 2] LW\ SHRFEAR
ZEALTVEY . #BF1— >IN EERBRETRENLTHECBIC,
Tier Il. Tier 1235 TEGRZ#{E L NOX ZBIM T 2 Z & Ic k2T MINH
ERYEENOXHIRZEMILESETOWET . ZDOTAT AIKEEDIZEICAZES
BEAL & 9. ZTHBHEI T ECOEGR ISERAPAETYT (ME-GIEXU'ME-
LGIP#RZRR<).

Specific fuel consumption and NOx emission were have been in a trade-off relation with
conventional engine tuning. An ECoEGR system is one of breakthrough technology which
overcomes this relationship. The ECOEGR has introduced a design concept 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 while by operating EGR in all Tier Il and Tier Il emission control areas to reduce

EGR1=v MEIE

EGR Unit Arrangement

EGR unit
EGR bypass matching @
BoBa. BB LICKKETS
EGR1I=v k (FL AT L
EGRZ—>. EGREAIA NV
v F¥) OREFHEEMIICK
FLEY. SBBEICH TS
EGRIZ=v MECEIX REDRZ
ZBRZELN,

EGR unit arrangement at Fore end

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

NOx. EEDI can be big improved by applying this system. The option of ECOEGR is also avail-
able for the dual fuel engines except for the ME-GIE type and ME-LGIP type.

Tier Il mode

Reduced SFOC
Max. 3.0 g/kWh

Tier Il mode

Reduced SFOC
Max. 4.5 g/kWh

SFOC [g/kWh

EcoEGR EGR:ON

50 75 Engine load [%] 100
Comparison of SFOC curve with ECOEGR (ex. EGRBP vs ECOEGR)

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, 65 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 ™
-4 -

50 - 45 ME-C | EcoEGR/EGRBP Aftend Foro ond

* EGRI=v PEEOREBRICOVTE. BHETHEHLADE LX),

* EGR ‘fémfl" BEBOBA. 2RN\T2Y @ERIE—X> AR E—4) ERERTERY

FITOTIERSLEE .

For alternative design of EGR unit arrangement, please contact us.

** For the engines arranged at EGR unit at Fore end, the option of moment compensators
arranged at Fore end is not available.

493053
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SCR—E#RayAR:E T

Selective Catalytic Reduction

SCRIBHIHAICEENS NOx EBHREKICET UESLT 2EAMCT. HiH
A% SCRRISE#NEBE. RFKEETHET ST NOx Tier IIZH%
WleLET. SCRY AT AlCl. BESCR (HPSCR) £{EESCR (LPSCR)
Do) EY . HPSCRORISEH G BFEH LRAICKRE S 572, HEDEIC
RESNEY. BEH. SCREZOHE. EAT2MHORMED%0.1% UTICH
FRY%BAIE. LPSCRZBRAETYT . LPSCRIGBIHEORDOHFHAEIC
BEREha/cs. BN S5 SCRE# L TRRICEEET DI ENTERT,

Selective Catalytic
Reduction (SCR) is
the one of an
exhaust gas
treatment methods by which NOx
generated in @ marine engine can
be reduced to a level in compliance
with NOx Tier Ill requirements. NOx
reduction is obtained by a catalytic
process in SCR reactor installed in

Urea solution

the exhaust gas line after the
combustion process. In SCR reactor,
NOx is reduced catalytically to a nitrogen
and water by adding an urea solution as a
reducing agent. The SCR systems could be
chosen as high-pressure SCR (HPSCR) or low-pressure SCR (LPSCR). HPSCR reactor is
installed upstream the turbocharger(s). As the exhaust gas is led from the SCR reactor to the
turbocharger, the system is arranged close to the engine. If restricting the sulfur content in a
fuel during SCR operation to 0.1% S or less, the LPSCR system can be selected, In that
system, SCR line is placed after the turbocharger which provides flexibility for arranging SCR
installation.

&2 Note

* SCRY AT LIFHEIEEHLETH.
SCRR#EIMBISHaM ClEDFE
Ao PAT LISERDSDARICED
SBEDHYET .

® 2 ERT790 om ELEDAFHBIN
DHESCROBABICDONTIE, ¥HET
BEVWADEEZ,

* Although SCR system is closely related to the
engine, the SCR line is not included in Engine Build-
er’s scope of supply. The system, however, must be
based on specifications from us.

* Regarding the application of HPSCR for some large
bore engines with cylinder bore 90 cm or larger,
please contact us.

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

Layout of a HPSCR system,
as supplied by MAN Energy Solutions (MAN SCR-HP)
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THS2 —REZAEINIRE (O

Turbo Hydraulic System type2

HRERIE
THS2iBINH%2R

Yellow parts :
added parts for THS2

BEAREZRA2%HIR

Max. 2% Fuel Saving

AR I N2 BHEHIE. SIRCICKVITAORFI T IILF—%F
SHFFAEIEETY . D IREMAE L/ZTHS (Turbo Hydraulic System) (.
FORFIRINF—ZmEBNE L TEUR - MABLET. THSIE—MRAREER
EUREE B L TIHERICAZ /NI M T HEERGHCARZIRERZHBEEL
FHA. THS2IIRERD THS ZEBE L ME-CHERBIICHL L7 AT LT. Tier
B3 ICEOBARRETY . £/c. ECOEGREMABTEFT. THS21HRD27E
BOEBBHE— NERFHEET.

The surplus exhaust gas energy can be utilized thanks
to the recent improvement of the efficiency of turbo-
charger for the marine engine. THS (Turbo Hydraulic

System), developed independently by us, is a system
which use a power hydraulically recovered from the

surplus gas energy. The THS is very compact com-
pared to traditional waste heat recovery system and
consequently not requires large modification of the en-
gine room. THS2 is a system specialized ME-C engine,

Turbocharger with THS2

THSEER4E Ordered Experience

following the conventional THS technology, and is also ERETHS 23 .
applicable to Tier Il engine. Furthermore, it is used with Conventionalltype z%;
ECOEGR at the same time. THS2 has the following two THS?2 1 | Al deliverd
operating mode.

PTO€— K — mEBHHEBEIERT AN

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

50% &L ETIEPTO (Power Take
Out) mode Zf£FFIRETY . BN L7
EB N IIHBEN THER SN, WMELE
BREHZA2%HEE U EEDI #8&E L £
T MATERRENZY S>> 78Rl
*EY, FROREETANTBHIE
BHERETT

SFOC [g/kWh]

The PTO (Power Take Out) mode can be ap-
plied at 50% load or more. THS is a system 50
which use a power hydraulically recovered

from the surplus gas energy and specific fuel Comparison of SFOC curve with THS2
consumption can be reduced by max. 2%

and EEDI can be improved by the THS. In addition, it is also possible to assist the engine
rotation by sending surplus power to crankshaft side.

Reduced SFOC
Max. 2.0%
7

5 100
Engine load [%]

PTIE—F — mEfRha&m camEr > ~ I

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

Assist T/C rotation
~p

Increase scavenging air pressure

~g
Contribution to
Slow steaming & Acceleration

K& TIEPTI (Power Take In) €
— RZBEARETY. BiaHOEERE
meLRREZERSERIET. @
700 %FIELERETERTES
BHEBEZILSA2ZEHDTE. FLD

Concept of PTI mode
BEEMICERLET, 510, T i
&/ EEmREEm LSS, PR

EERTACCbTERES, 0 oeeteeed |
THS2 ON
The PTI (Power Take In) mode can be applied —

in the low load range. Turbocharger speed is
increased and the scavenging pressure is also
increased. As a result, the engine load range
which is operated with the auxiliary blower
stopped can be extended, contributing to fur-
ther slow steaming. In addition, the engine
load/speed can be increased to shorten the
acceleration time.

Accelerate
the increasing
engine speed

Engine speed

Start accelerating
Time

Image of improved acceleration
performance by THS2

¢SHL
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Comply with the Regulations by Fuel Conversion

ZSTHAEIRR (0 <

Dual Fuel Engines

HEEBRICIBMME
Yellow parts : addedh parts for ME-GI

A

PAHBEDHERE I, X &Y (RARAA). T EVWSTMBAAPA &2/ —
. BICEEAR (LPG) B EDEFIXRMIERITS [ZThireispa]) &7
B EDTIRETYT . ZITIRRIEBS I IAER DR E B & ) COBHHED D
LWz, EEDIRFIOERICKE KA L. &Koo ZO XD LI A APES|IX
RBHIMED ZIFEACEELR VO SOXRHE I U7 THIEHEET
To EBIC. TA—EUYAVLERALTVD DX R A v THDHL
GHGHHHEEIRICEB L & T . DK IR, =mh 5 OHER
BICE O TEZ L ORIFMFIZER T2 RERHEBITT

ZITHRRIERAIE. X AR T AR EDRR A A%ERT 2 Gl (Gas Injection)
MREE. X & —ILPLPG &R EDES| KR (LFL) R zFIFA 3% LGl (Liquid
Gas Injection) FA&BENH W ET, T, EBROAXZERTD [HEIBELT
— K] ECBBAR S LFLIN EDEBOMELR (1O Nl Z2ERT2 (=
TOMFHBERE— K] D2DDEEE— KD H Y ET .

We can supply the "dual fuel engine" which utilizes fuel gas such as methane (natural gas),
ethane and low flashpoint fuel such as methanol and liquefied petroleum gas (LPG). The dual
fuel engines emit COz less than conventional fuel oil burning engines, and thus contribute
significantly to the achievement of the EEDI regulations. In addition, using such fuel gas and
low flashpoint fuel, which contains almost no sulfur, complies with SOx regulation. Further-
more, using the diesel cycle reduces methane slip and contributes to GHG emission reduc-
tions. The dual fuel engines are next-generation engines that can comply with many environ-
mental regulations by converting fuel from fuel oil.

The duel fuel engines have two types, i.e. “GI” (gas injection) type engine which is applied fuel
gas such as methane or ethane, and “LGI"(liquid gas injection) type engine which is applied
LFL (low flash point) fuel such as methanol or LPG. Two running modes are available, i.e. “fuel
oil mode” using only fuel oil and “dual fuel mode” using both fuel gas or LFL fuel and few fuel
ail (as pilot ail).

ERAMHOBRRICKY . TED KD ICHRITFR DB FFMCmb Y £
Depending on the type of fuel utilized, the following fuel designation is added to the engine type
designation.

R OFERR Fuel Bt FERE Fuel
ME-GI Fuel type designation ME-LGI Fuel type designation
5288 A& LELAEE | g —)
gé@% Methane Gl ?gﬁﬁg Methanol -LGIM
Gas Injection TAY QUIC B8S  foe b s H 2
Ethane -GIE Injection LPG -Laip

*LFL : {851 K52 Low Flashpoint Liquid

EREREA
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ME-GA i ##Rd

ME-GA Type Engines (GA : Gas Admission)

FICLNGERMZE R —F Y hE LT, FlehX 22 HE TR TH D
GA(Gas Admission) % ) U —A L % L7z, GATEEITIE —tiiihiEsn
EF-RTHFY =Y ATILZEB L. GIHEBEUNTIVEE TR AZ
R TEEY . ZTTMRRESRTE— N TIRRF Y =Y 1 JILZABLSZETNOX
DEREMA . EGR¥®SCR#EL CNOX Tier l#Fflz2 U7 T5 I EHRIEET
T oIS B2 OEED D

SECRZERIBILI=SY. X Gas / LFL fuel Pilot fuel oil

@ MaedE (Zomkl =g injection valve injection valve
BE— NORERRE, X4V A : =
U JHIR) DETRETT .

The new methane burning dual fuel en-
gines, GA (Gas Admission) type engines
are released, targeting mainly LNG car-

rier. GA type engine adopts Otto cycle
in dual fuel mode and fuel gas can be

supplied at lower pressure compared
with Gl type engine. In dual fuel mode, it
is possible to suppress the generation
of NOx by using the Otto cycle and
clear the NOx Tier Ill regulation without

Combustion chamber for ME-GI/LGI

EGR or SCR. Furthermore, by applying 1S PRI A A TES Fuel
EGR, which has many achievements, it Engine type Pressure designation
is possible to significantly improve per- ME-GI ! BE Gl
formance (reduced gas/fuel oil con- Gas Injection High Pressure

sumption in dual fuel/fuel oil mode and ME-GA BE GA
methane slip) Gas Admission Low Pressure

P EZTHEZUMBEI G

Ammonia Burning Dual Fuel Engines

LGIPARB DA Z IS L7e 7 > EZ7RED Tl ZmME+RTY .
FUEZTVMIRED EEHAELANDT, GHGHILEOERIRT 272D
B LTRERENTVET,

Ammonia burning dual fuel engines using the technology for LGIP type engines are under
development. Ammonia fuel does not contain carbon, so it is regarded as a promising tech-
nology for achieving zero GHG emissions.

;32 Note

* GIFZHBITIE. HOPUHBHESNZBEICHED T/ OV NAEWE AN H$R%RIRTESSDF
(Specified Dual Fuel)BE&HEIHETT . (F7>a>)

° ZTREBIICIME BN Em BN O U SURDHHIE TE DS UV SIS AT LD ETY .

* The Gl engines can operate with fuel sharing, referred to as SDF (Specified Dual Fuel) operation,
where the ratio between pilot oil and fuel gas can be selected according to preset values. (Option)

* The dual fuel engines are required a cylinder lubrication system which can supply both low and
high BN lubricating oils.

MHP—&ELNGH 7 @

MITSUI High Pressure LNG Pump

MHPY A7 LBIE
MHP System Outline

AR =S (ME-GD DI
BHitETEES & U T DIRERIT
L7=BELNGAR> T (MHP > &
TL) &) )—ALE L. MHP
AT LGHEREBERAL. &
ELNGAR>TDE > A a{EF]
ICEMERIEPIREE LTWET ., &
NIk, TREZELIZAZ>Y
NA )Y RzEE—AFY REIC
HMEBTZZET., £/, JUVAH
EREIMERRETE L. U HEREMLLTHEIET. 51 ERY A
D EOEFPRBFOREFLLEEZHEL . LNGHEENDOR LR %
IETEET,

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 which are applied LNG(ME-GI). The MHP system
uses Hydraulic Drive Unit to control the operation of each cylinder of the High Pressure LNG
Pump individually. Thereby standby cylinders can be installed on the same skid. In addition,
the cylinder speed is designed to be low, and the life span of the cylinder is extended. Fur-
thermore, our system can prevent LNG discharge pressure sudden rising by control the start-
up with a low-speed cycle and emergency stop with rapidly action.

AfhERIRE & 24:12,000 hrs MHP R 4: 18,000 hrs
Total operatingtime  Each cylinder: 12,000 hrs / MHP system: 18,000 hrs

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

No. 1 Cylinder > > Stand by

>

No. 3 Cylinder Stand by

NO. 2 Cylinder f—— Stand by —

Life span image of cylinder operation

N\ SO Z
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MHP V) —X {1

MHP Series Specifications

FROBKREICADE. FTROKIICVU Y ARBERELET.
SV RETNTORRICEABLTHYETOT. BRI el EE

<97,

According to the required flow rate of the main engine, the number of cylinders can be select-

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

& Cylinder No.

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) ~ 1,930 ~ 2,895 ~ 3,860

KIVIVHAEBEBEL. ATV EIREXRZ D NAHEL TRV,

* The engine output is a reference value, and one cylinder is standby.

SELNGE—4%—

High Pressure LNG Heater

BELNGARY 7HOBELNG b —&2 —ZMFHATY . FHREICEON T
AL, ERENICIEBSHERD IO DFHRABEZFBLTEVET.
We are developing a High Pressure LNG Heater for High Pressure LNG Pump. Coil tube type

is used against thermal expansion and thermal shrink. Adopting special structure inside the
heat transfer tube, also reduce thermal stress.

=EBOGIEHaH

High Pressure BOG Compressor

LNG ##HamE 1+ O BOG (Boil Off
Gas) [Tz ) —ALFE Lk,
AERIEBOGEBEICEHET DT
ETEROMBE L THIAT R L
DPTEET. AEMIRFIBOGZE
BNERATEDMBEEME LT
ABSRTUVWETY, EREREE

LNG R #HIR DR B BOG LI I8
LEEHDELTHY . RIEVVATEIC
WHREETY .

We have released a BOG (Boil Off Gas) Compressor for LNG fueled vessels. The product can
compress BOG to high pressure and supply it as fuel for the main engine. This technology is
attracting attention as energy saving with effective utilization of excess BOG. The capacity is
suitable for excess BOG treatment of LNG fueled vessels and applicable for various ship
types.

SPATLEE

System Outline
Fﬁﬂﬁ%‘i@t@é@i%CNGZ?793>ﬁHT§ﬁ®%ﬁ®%éﬂ
REBAL. AFYN—PI—F5—FDMFHFRERA—AREIZY FELT
RHELET.

The compressor itself is proven type of many delivery records for land automotive CNG sta-

tions. We provide the compressor as a integrated unit including associated equipment, e.g
snubbers and coolers

Compressor unit type WT3-110GH
Compressor type W-type 3-stage
Flow rate [kg/h] 250
Discharge pressure [MPaG] 315
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Optimization in Accordance with Customer Needs

MEAREOREL D

Optimization of SFOC

[55 L <FIATZEMEEHTOMEIEESR (SFOC) ZERT 5] [MATO
ATFE  BABTEICADED] BE. FERO-_—XICADE T ENERL
ERT BWBERBIAEE CIRELE T, Tier I TR, ZE{IEs8
HEEICGC T FROAREED S5BIRT DI ENHETY . BIEERE
1t (Part-load optimize) F7zlHEER&BL (Low-load optimize) Z#EMA
IBEHDF 21— JHEE LTFO4DDH YT, IhHDOFa——>7
IC&KY. FTDRIZTDOEDICERERD L < [HMEERD SFOC IFESNET
. &R (High-load) THOSFOCRBILEMENET,

We propose engine optimization methods that utilize fuel efficiently in accordance with cus-
tomer needs, such as "saving the specific fuel oil consumption (SFOC) in the load range most
frequently used" and "adjusting to the heat and power demand on board". For Tier Il engines,
the load range to be optimized can be selected as below table. Four methods are available to
achieve either Part-load optimize or Low-load optimize. These tunings improve the SFOC in
part-load or low-load range shown as below figure, at the expense of a higher SFOC in the
high-load range.

M EGB: Exhaust Gas Bypass
B EPT: Engine Process Tuning (only available on G95/G80/G60ME-C10.5)

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

Optimized load range SFOC curve with SFOC tuning (except for SEQ)
High-load |  85-100% load “
optimize | (Standard tuned engine) T
z%m’;g 50-85% load e64%

Low-load (25-70%)
- 0,
optimize 25-70% load

SFOC [g/kWh]

Part-load optimize

Low-load optimize

50 60 70 80 90 100
Engine load [%]

EGB W Exhaust Gas Bypass

EGBTld. &%k - mENLLOBREZRE L E
T FThICEY . HRETIEREEH TCORTUL -

Pmax (U2 ARBEAERED) 2 LRSEDZ
EPFIREERY . SFOCHEELET. —H. B8R
frld ClRBfatE OBREIERZfF < 7zic. Bkl > —
NEICEBESNZECGBAZRWTHHAZRD L B
%Y. EGB#RATEGARC. KURRICHHVRE Bypass' valve for EGB
% ¥ 3 % % 4E. Economiser Energy Control

(EEC) =B TY . (F 7> 3>)

For the EGB, the turbocharger is selected to have high efficiency and high pressure ratio. This
makes it possible to increase the scavenging air pressure and Pmax (maximum combustion
pressure) in the target load range, and thus improving SFOC. In the high load range, the EGB
valve installed on the exhaust receiver is opened to release the exhaust gas in order to prevent
the overspeed of turbocharger. When the EGB technology is installed and if adjusting exhaust
gas temperature more flexibly, an Economiser Energy Control (EEC) is available as an option

EEC Economiser Energy Control

EEC > AT LIFEGB > AT LB ARICBA R 842 EGBHIHAET. BEHATD
/XAY (EGE) AOIILF— GERE ZHELTOEYT. EGERDFHS
EICRE LT BAR—B/NEFBR/NANSATY 7 DEERNTECBHOFHEZRHEL .
FHOREZRENSEET. fIXIE REZEAZESHE. BEOSFOCIE
BALETD. RASADBVREZEBZRST I EIRY. MEAEOERIX
HEBICER L&Y,

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

minimum allowable bypass area depending on the steam pressure in the EGE. For example,
when increasing the opening of EGB valve, although the EEC system has a penalty of SFOC for
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the main engine, a higher
exhaust gas temperature re-
sults in reducing the addi-

Steam pressure Stack
for EEC g Exhaust Gas
Economiser
tional burning of the boiler
and thus contributes to the EGB opening
running cost reduction of the Control System | ="~ & Orifice

whole vessel. Exhaust gas

Bypass valve (EGB)

Exhaust gas receiver
O Scavenging air receiver
PT

System layout of EGB and EEC

Scav. air
pressure

Scavenging?air

Max. allowed

rea
C ating ra
I Min. allowed

Engine load bypass area

EGB opening

Image of operating range of EGB opening with EEC

EPT W Engine Process Tuning

EPT (Engine Process Tuining) 1&HPT &IZIER CH#EERFDF1—=>7
FETT. GISME-C10.5. G8OME-C10.5% KUV GBOME-C10.5 I
DHBEAPIRETY . EPTEAKE T, F1—=> 7B EDHEERO EGB/HPT
PEEPTICEZBDUET., . KUBVHIAXREPUELFAICIE. #)
ZRISIEUTEEC DBEABFIRETT .

EPT tuning is a tuning method with similar features to HPT tuning. EPT tuning is available only
for G95ME-C10.5, GBOME-C10.5 and GBOME-C10.5. For these engines, the tuning method
is replaced conventional EGB and HPT to the EPT. If requiring higher exhaust gas tempera-
ture, applying EEC is available on request

732 Note

o TEFIEGE—NARICBRITTHIEERAILTVERA. B/ \X—2DPREDIBEOE—RD
EEIE. REEORTHE BEEMK ICTOIEERELABEZILIBAICTFIINET. L
TP OTREAMICIE. MEII DOBBE-—NELZIFENLHVERIRTEETH. TEFICBMY 5L
WORHDPHEET,

INEOF1—Z2IHFEEERTHE. MRRVIRBICHEERITTIEPHIET DT, BAETH

<7,

® F1—Z VU HHCIOTUEBIEBERNDPER LB HED B E T D TREBL T,

* Part-load %7zl Low-load optimize #fi § 2154, SFOCRIALRE85% AFABETHIEE
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.

SEQ Sequential Tuning

SEQIF > — 47 > v LK E 5t
(%) EBfatD Y N ARV =F GIEME-C10.5
1—ZYIHETY. KNBED S
with EPT
BIEEEE L. BAREHICHL
T E S b L SFOC D3
=RUET., —H. BEFETIE>
— 22w VRBIESTC K> TNOX
BEESRZAER L. NOX#BRHIEHAE
HEOMERNEOHILZR ) £
9. SEQIELow-load optimize A
DGI5ME-C10.6/HBICOABREINET .

SFOC [g/kWh]

ad optimize

with SEQ

Engine load [%]
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 emis-
sion rate is reduced by sequential fuel injection, and both NOx regulation and improving
SFOC in the part-load range are achieved. SEQ is available only with low-load optimize and
only for G95ME-C10.6 type.

¥ —o 2w UES Sequential fuel injection
TERBBTIE. MBBEHRIELTRALACI Fuel injection
U TR ETOTEET. >—r>y

VRS T IR ST B S 212> MJ:I_
JEHIET B EICEOTNOXBHERE R 1
TRHIENTERT. NOxHEHERESFOCIE ql_l_
Fo—RFT7OBRICHIET DT, SAFT Fv2 :

Sl SR B AR IEL. NOXHE: ! Optimize timing
EPERLIzSD. SFOCOREREZRDIE ﬁ

HTE. NOxIR#I & SFOC 8 O 1 3L 7 7] Fv3 . I_l_
BEERVET . o—7 > LIRBIES Ol Time
¥ GOSME-C10.6/= N . GBOME-C10.6,
SB0ME-C10.6, S50ME-C10.67 # I 6
BHASNET.

In conventional engines, all of fuel injection valves inject fuel at the same timing. In sequential 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 reduction of SFOC
can be achieved. Sequential fuel injection technology is applied to GBOME-C10.6, SGOME-C10.6
and S50ME-C10.6 type engines in addition to G95ME-C10.6.

Concept of sequential fuel injection
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BEXICERMRREF1—=27

Available Tuning Methods for Each Engine Type

. Available tuning method
Engine type =
EGB EGB with EEC EPT SEQ

G95ME-C10.6 Available
G8OME-C10.6, SBOME-C10.6, . .
SEOME-C10.6 Available Available
G95ME-C10.5, GBOME-C10.5, .
GBOME-C10.5 Available Available
ME-C engines with cyl. bore 35
cm or larger except for above 7 Available Available
engine types*
Engine with cyl. bore 30 cm NOT available **

*

S46ME-C8.6. G45ME-C9.7. S40ME-C9.5% & 1U'S35ME-CO.7TIRBIDBE . FIE Dibial

MEEE B TIBAICRY . ThEORBEF 21— =2 U hREEATEEY.

** R730 cm#ERIDHE . High-load optimize DA DEIRENET,

* For S46ME-C8.6, G45ME-C9.7, S40ME-C9.5 and S35ME-C9.7 type engines, the these engine
tuning methods are available as long as specified turbocharger requirements can be fulfilled.

** For the engines with cylinder bore 30 cm, only High-load optimize is available arranged at Fore

end is not available.

WHR Waste Heat Recovery

WHR & B O RRIZNEZER U RARNREOHRIT T . MEDBIR
WMEEZHBICTIHBICIRY . TNTORBEHNICWHRZEATEEY. WHR
DRIEUATITRLET,

M Turbo Hydraulic System (THS) HHAORF IR F—2BmEELT
EUR L. EUR L7z mEENNTO S vz me

B Turbo Hydraulic System type2 (THS2) #AADRE L xILF—%h
FELUTEIRL. MEEROBEY —FRme L THIA (83EER)

WHR is a generic term for waste heat recovery equipment that utilizes the surplus efficiency
of the turbocharger. The WHR is available for all engine types, as long as specified turbo-
charger requirements can be fulfiled. An example of WHR is shown as below.
® Turbo Hydraulic System (THS)
The surplus exhaust gas energy is recovered as hydraulic pressure, which assists the rota-
tion of crank shaft.
® Turbo Hydraulic System type2 (THS2)
The surplus exhaust gas energy is recovered as hydraulic pressure, which is used as high
pressure servo oil for the ME type engines. (refer page 83)

Turbocharger with hydraulic pump and reduction gear for THS2

Hydraulic Pump
&

Reduction Gear

BCME&

Bearing Condition Monitoring System

Engine control room Engine room

To slow down alarm

Monitor

Water In Oil
sensor (WIO)

—[ Shaft line Earthing Device (SED) J

FEFE - iRk PR THRMBSIE

Monitoring Bearing Wear and Water in Oil

Bearing Wear Monitoring sensor (BWM)

BCMIE. 7OANY R#s, 7527 5%, 2 OEFERES K0
FKAEERTDIET. VT 78B LU LT OEABHORALEE
MBS ATFLTY . AZATAIFE. ABS. BV. DNV. LR& KO NKDEMHK
BEOHRAREREL TVET.
£z, MRBRICE > TE. BCMZ&EMBL. TOEZXEHPEFHLHEICHS
. EZORMRIREROIERPEEAZRBOTNET,
BCMIFIRDY AT LK) EBRENTNET,

BEZEET Y (BWM)

WifFk Y (WIO)

W7 —A%E (SED) EHR GBiNA 73 Vi)

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). 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 indication 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)

NOog
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B EFRIREERE 2V Son

Engine Remote Control System

ME fiz88R8 %& ') £— b4t

Remote Control System for ME Engine

EFHEAAHE (MERHEE) OOICHRESNRREHIEERETY. ME
HIFEERE & U TR DM 2RI L. MEIDREME. s - Hii= -
BAROT LIS 7B EREZR > TOET.

A AT L. EMER(ABS. BV. DNV. LR. NK)DEH%ER. CEX—F>
JEBIFELTVET,

The BMS-20001V / EMS-2001V is a remote control system developed for electronically con-
trolled 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 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 E Features

BW/H, C/RICKE D T —REFRNZHKA

B EER N T TI1—F « > FIERREATEREE

B ABS. BV. DNV. LR. NKDEHXERB ARG

B ACS UR E10 Rev.7 (53

B AN HIEZE B ARRANER - RSB ZIBE BINA 7> 3 V)
B FIH=EST LIS 7 @Rt 2ERA (BMS-20001V)

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

* Drawings and troubleshooting are provided as standard

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

* Corresponded to IACS UR E10 Rev.7

* Communicate to the monitor(s) in inboard control room and display alarms and
its details (option)

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

:/Z;'Aﬁﬁ Composition of System
BMS-2000VIERDIDD I AT LK UERENTWET,

HERHBSZ7 L (RCS)
ME#IfRE & E1% L T HEIDIE) - F1E - HESEHEOHIEZTO
£,

uHRRES 2T L (EPS)

HEERET HRERETT .
BFLIFTYATL (ETS)

#ats - FIHE - HEBOBEEZITVET.

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 control the engine for start-
ing, 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.

RREEHET D=HERS VAT LEIMRRALIE. BRI

KB —AREH4,6006L LOBMEREEE L LY.
Mitsui E&S Systems Research Inc., the manufacture for this
system, has experience in adoption cumulative total more

Mitsui E&S Systems Research Inc.  than 4500 units of Remote Control System series.
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Layout Diagram

TROLI. L2, L3, LARTEHEIND LA
T NEATF IS LADERDREZMCRE
LCGERRZET. MMADETEIC D7z 2 TRl
BRENE LOMEREDHEARDEZRFD T
EPTERY, ERBYRICHIDLAT7Y
FR(LT. L2. L3, LAR) DHAE LV EER
BREICDNTIE, #ExkeIBRTZE,

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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TECHNICAL SUPPLEMENT

VAPINGATIF L
DR

Layout Diagram with Extended Area
S50ME-C8.5/ # R &, #ZKIC KV L1
-L2REEREE A TRO KD [CEMEL2 2
EPFIEETT (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

BEHEET—2I(C
21T

About SFOC data

Bt EHED=F -MAN B&W H#EI DIk EE
R(MER)DRIE. £<OEBICHNTE
i 71 (CSO) B e MERIER E LT
BREVNVERZVWTHYET., —AH. HETIE
EEDIRHIC K B75% BEOME P, BE
BEAERERDEIEILELDCSOBH £
YHBEVEFICH T MERZIBSND T
EPZLBEOTVWET. LHALARDS. ¥t
D HRE L TOWBEBFOMERT— K3,
TNETNORFZRIERE L OERLIZHE
DHEERLIZEDTHY . MLTU AR
ERE L GRBRENZATROABNERY
7. WKL T ThSEERNICKRITE

D=7 £TAT I MOV IVICHF
HEEFDOBEFE COEBERTHDT
BRWCEICBBL TS, £k RE
fEE®L. CSOBM TR\ AFOMRER
EEERINDBEE. TOEFEMEED
RAERELTRETDIEHPRETT .

As for the guarantee of SFOC of the MITSUI-MAN
B&W engine manufactured by MITSUI E&S
Co.,Ltd., the continuous normal output (CSO)
load is set as the SFOC guarantee point in many
engines. 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.

HREMEE
SOx A7 Z/\iEH
Application of High-Sulfur Fuels and SOx Scrubbers

ADXATICEBEINTOB2TORBICK
LTSOXAY SN\EBRAETEDIENTEE
Fo SOXAY ZN\RBIFHREEDERER

&, HEMREEICTEERELET. o,
SOXAY ZNREIC LB HRBEDEKRE
100% &7 C3.0 kKPallMIC§ 2 HEDBH V)
£7.

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.
pas

- SOXAT ZNEHERY 55BE. BIaHOT
HEEETDIHBEDHIET (BARICKOT
FBRERPEEE LD TEREH Y
9)o SOXAY ZNEHE®MY 2/AIE. Bt
FETIHEKEE0N,

- EGR&/l3®ESCRZ@MA L7z Tier lll#
BIICH LT NOx ECARTEmmERbEE
MY 2%A. EGR. ®ESCRY AT L%
EMERRMIRICT 2R EPH Y ET . EGR
FLOBESCRICDWVWTIR77~818H
BT,

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.77-81.

Acceptable back pressure in 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

v

~ :
0.0 / ‘

60 80 100

Engine load [%]

BATEE 100
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AFTER SERVICE NETWORK

MABOWERENA MRRERICRSE . WEEZ RARER L CEM I MIRT 5 HFEN
WV LET. BRADT 78— —EAMTIE. HRABRY—ERZTO>TVET,

We are supporting to keep your equipment.in its'best condition, helping you to reduce your opera-
tional costs as well as improve your equipment’s performance:

. *Poland
O Netherlands

o
Greece Koreft

Bahraine o (JAE
6 0

Australiae

DOMESEIE NETWORK

OKAYAMA TOKYO
FI/Y—EREH— O RREFRM
Technoservice Center Tokyo Office
T706-8651 T104-8439

LR EHHES-1-1

3-1-1, Tama, Tamano, Okayama,
706-8651, Japan 5-6-4 Tsukiji, Chuo-ku, Tokyo,
=#J)L—7 Sales Group 104-8439, Japan

Tel: +81-863-23-2581 Tel:  +81-3-3544-3421

Fax: +81-863-23-2085 Fax: +81-3-3544-3055
E-mail: techdesa@mes.co.jp E-mail: techdesa@mes.co.jp

#4747 )L—> Technical Group

SR EBRRXH5-6-4
FME=HELT 110

Tel: +81-863-23-2385 HIROSHIMA

Fax: +81-863-23-2349 - . .

E-mail: tech_de@mes.co.jp 0 BXsHT7 I F—
AZUMA MACHINERY CO., LTD
T722-0212

KB REEME/ MRTALS1-155
(MXEAFICT REFEM HBW)
1-155, Hongo, Minogocho, Onomichi,
Hiroshima 722-0212, Japan

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

SERVICE

=% - B Inspection & Maintenance
132 Repair
7> 1—F >4 Troubleshooting

Rectification of engine condition

# Technical support and advice
#BaniE Parts Recondition
ITH—EX IT Service / e-GICS

(© Subsidiary / Representative Office
Affiliate / Subcontractors

® Subcontractors / Agent

.
Houston ‘¢ Florida

Panama®

OVERESEAS NETWORK

SINGAPORE

O Mitsui E&S Asia Pte. Ltd.
2 International Business Park, The
Strategy Tower No.1 2nd FL. Unit
#02-05, Singapore 609930

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

HONG KONG

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

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

EUROPE

© Mitsui E&S Machinery
Europe Limited
80 Coleman Street, London, EC2R 5BJ,
United Kingdom

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

TAIWARN

O Mitsuizosen Technoservice
Taiwan Co:; Ltd: (MTT)

19F-1, No.6,:Minquan 2nd Road,

Qianzhen:Dist:; Kaohsiung City, 80661,

Taiwan (R.0.C))

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

102



108

CONTACT

kX4 T104-8439 FREBHRXEMS-6-4

Head Office 6-4, Tsukiji 5-chome, Chuo-ku, Tokyo, 104-8439, Japan
EILE PR T700-0903 LML SEET8-29 AHtEmRLEIL 145
Okayama Sales Office 8-29, Saiwai-cho, Kita-ku, Okayama, 700-0903, Japan
EHIR T706-8651 FAILREFHES-1-1

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

SALES DEPT.

Head Office.
Marine Propulsion Systems Sales Dept.

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

E-mail: meshp_diesel@mes.co.jp

R R

Okayama Sales Office

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

EBFRBIN-T

Tamano Office

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

TECHNICAL
IR EH 5 RERIES
Engine Design Dept. HWEHE7”/—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

Hanoi Representative Office
Suite405, 4th floor, Sao Bac Building,

No.4 -Da Tuonog St., Hoan Kiem District,
Hanoi, Viethnam

Tel: +84-4-3938-6181
Fax: +84-4-3938-6180

Mitsui E&S Machinery
Europe Limited

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

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

Mitsui E&S (CHINA)
., 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

ﬁiﬁ%&?ﬂ'—& Makita Corporation

w3 WRERF
Head Office Tokyo Office
T760-0065 T105-0004

BN RBSMiEHAETA-1-1
Asahi-machi 4-1-1, Takamatsu, Kagawa,
760-0065, Japan

RREEXHES-23-7
Sanei-Bldg 5F, Shimbashi 5-
Tokyo 105-0004, Japan

KEILBRE

3-7, Minato-ku,

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

Tel: +81-3-6430-9393
Fax: +81-3-6430-9391
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MITSUI-MAN B&W Engine History of 110 million Horsepower Production
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110 mil hp production
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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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1st MITSUI-B&W engine
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1st MC type engine

80 mil hp productiga(2012)
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Continuous production of dual fuel engine
utilizing methanol, LNG and ethane

Tier Il EGR&R1&#

1st Tier Ill engine with EGR
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50 mil hp production(2005)
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Japan'’s 1st engine
with turbocharger

1st MITSUI-MAN B&W
electronically controlled engine
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10 mil hp production(1976

1978

1953 1960

World’s 1st S-MC-C
type engine

Our Future

Ammonia 2024 : Delivery
Halve GHG 2050

2010 2020



