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Mitsui E&S Machinery is the first Japanese company to achieve single-brand

diesel engine production "total 100 million horsepower." We thank you for
your patronage for 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 diesel engine
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1st MC type engine
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Continuous production of dual fuel engine

1st Tier Ill engine with EGR

utilizing methanol, LNG and ethane
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electronically controlled engine
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Summary of Environmental Regulation
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NOx #R IS AR EEF IS U RIS ISR L S

NTVWET. 2011FPSHAZ Wz Tier I FHIE
BIEICED S TEMDBEDDH . Tier IFRHIDF920
%DNOXHIREAKDONET . Tier IFRFIE Tier 1S
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B EE80%HRIRIC

Tier lll Regulations Apply to North Sea

NOx regulations have been tightened by stages. Tier Il regulations intro-
duced from 2011 need to meet the regulations regardless of sea area,
and require about 20% reduction of NOx from Tier | regulations. Tier

Il regulations require about 80% NOXx reduction of Tier | regulations

and are applicable to Emission Control Area (ECA). Following

North America and the Caribbean where ECA have already

been introduced, ECA will be introduced to the North Sea and

the Baltic Sea from 2021. Currently Mitsui E&S Machinery’s

Tier Il engines can select either EGR or SCR. We recom-

mend to select the EGR as Tier Il solution.

ERSEEHE (IMO) ICKBRERHISERBEMISRIEINTE Y. HEDZRITR
FlICEDEDZEDOMEDETO>THBRETRHY FHEA. BHREY (NOX).
MEEREY (SOX). BEMNRHR (GHG) ICH9 BMHDHIRE. =HEQS v
FU—DV1—a EIBNLET.

Environmental regulations by the International Maritime Organization (IMO) have been tightened by
stages, and it is no exaggeration to say that the choice of engines starts with meeting regulations.
The targets of environmental regulations are nitrogen oxides (NOx), sulfur oxides (SOx) and green-

house gases (GHG), so the next section introduce Mitsui E&S Machinery’s solutions for each envi-
ronmental regulation.

e SOIULIO

EGR EB»

EGR (BIRBEER) 13HHAO—8%Z 5 - BREICHRIENBERIE2ILT.
BRAPDOBRAEEEZ TS NOxEmzE L {IMFIT2MTT. EGREMZRN
7=EcCOEGRZEAT 2 & —RBHICH T DMEREOIRETT .

In the Exhaust Gas Recirculation (EGR) system, part of the exhaust gas is recirculated to the scav-
enging receiver after cooling and cleaning. The oxygen content in the scavenging receiver decreas-

es and NOx formation can be significantly suppressed. Applying a ECOEGR, one of EGR technolo-
gy, makes it possible to improve fuel consumption in the NOx regulation global area.

SCR

SCR GEIRAVALEETT) (35 AR D NOX Z AR (2 &Ko TER EKISET L TER
SEBEAMTT. SCRRISERZHRT. RFKEETHE L TRRALET.
In the Selective Catalytic Reduction (SCR) system, NOx generated in diesel engines can be reduced

by catalytic reduction to a nitrogen and water. The SCR reactor is installed, and an urea solution is
used as a reducing agent.

(eng. speed < 130 min™)
x N >

IS

NOXx limitation [g/kWh]

. . . Tier lll eca)

0
Year 2000 2005 2010 2015 2020 2025
IMO NOx regulation and Emission Control Area (ECA)
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21H5¥ T0.5%SLITFIC

0.5% Global Sulfur Cap from 2020

Sulfur Oxide causing air pollution is generated by burning fuel oil with the
sulfur content. Therefore, the sulfur content in fuel oil is a subject to regu-

lation. In North America, the North sea and the Baltic sea, which are

Emission Control Areas (ECA), the strict regulations of not

greater

than 0.1%S have been introduced since 2015. In global area, the

regulation of not greater than 0.5%S will be introduced fi
2020. In China and EU, another regulation during berthing
introduced, applying sulfur contents of 0.1% or less in EU and
of 0.5% or less in Yangtze River Delta of China is required.

Sulfur limit in fuel equivalent

2005 2010 2015 2020
IMO SOx regulation and Emission Control Area (ECA)

rom
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2025 Year
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Dual Fuel Diesel Engine
=HESTYIFU—DPERNTHID TEEL
7ZLNG R &#E (ME-GD &, SOx
DIEERELT. GHG O RFFICHIR
PDEIRETY . KRB D ThRER
DEHEEATEET .

The dual fuel diesel engine using LNG, which
Mitsui E&S Machinery Co., Ltd. has manufac-
tured for the first time in Japan, generates almost
No SOx, and GHG can be reduced simultane-

ously. The current fuel oil can be used for the duel
fuel engine.

{EHR s A ¥k

Low Sulfur Fuel Oil

2020FICHF TRISRFDPBEASND ZEICKY . EREREDR (= 0.5%S)
DRPRBEEMDP FRENET ., HRABRIEROMEEDRBY 5 EDTFREN
FITDOT, FAICHIOTFTBELLES,

The demand of low sulfur fuel oil (0.5%S or less) will increase rapidly because the regulation of the

sulfur content in fuel will be introduced from 2020. Please consider that fuel characteristics will be
diversified when applying such fuel oil.

SOXAII N

SOx Scrubber

PAABREE (SOXxATZ/N) ZEBY L. IEROMESEEISVIREIAD
EROROONET . BIFMICEBINERT 556E. #BEOBF1—=>J 2%
THVET,

Introducing the Exhaust Gas Cleaning System (SOx scrubber) makes it possible to apply the cur-

rent high sulfur fuel oil even under SOx regulation. When the SOx scrubber is installed to the ship in
serve, we will re-tune the engine.
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REGUIATION o

SUB LR E2CHRBIHMMAD EVD/NUBEICE
DEFREN7ZIMO O GHG I ¥R 1. 2030%F
ETICMEDERZA0% HE L. 2050F £ TICGHG
HIEEZFREIEHELTHY . SHROMBETE(ICK
TREFESAET. 2019F4AREDMR &, EEDI
(TRIF—PEEEHER) ([CED INEMEEDNH DT,
—EDCOBHEEEBIITRIAPBETY. RER
Phase1T. 2013F t10% DHIK TS A, 2020F 5 &
20% B, 2025F D 5IEB0%HIKE BB FETY . ..
FEMRZET TR < BIFFMRAOREIDITON B PTRER D E . &
VWDBRPETGHGHIRE R T A/ MBIREET O ENEETY .

2030 & Tl
PR XFE40%E

40% Improvement in Fuel Efficiency 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. It will severely
limit the choice of engines in the future. The regulation as of April 2019
is based on EEDI (energy efficiency design index) at the time of new
shipbuilding, and a design that meets certain CO, emission stan-
dards is required. Currently Phase 1 is 10% reduction compared

to Phase 0 in 2013, and it will be reduced by 20% from 2020,

and will be reduced 30% from 2025. In the future, in order to
ensure the effectiveness of the reduction, regulations are

likely to apply to existing ships as well as new ships, and
selecting the engine which can reduce GHG at an early

stage is important.

e SOIULIO

EcoEGR b

HEF 1 —=>JICBWNT. NOXBIREMECIE N L— M3 7 OBRICH Y. 6k
DNOXHIBISMRBEDBLZBNTEE L, LA L. ECOEGRIERTIIERFLEL
TWeNOX— B TOECGRZBLD WD F 12— J %475 Z T NOXH
BEMEREZRFFCER 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.

— o] == -~
TR ET—ENVERE ED
Dual Fuel Diesel Engine
ABZURLTEVEND TR AP. PG4 EDIRS | KSR & {E AT s —Tih
RHERAIE. KIBICEEDRAADOHLEZHIBTEET, £k MEBOA TDEER
BIRETCT.

The dual fuel engines can use fuel gas such as methane and ethane or low flashpoint fuel such as
LPG, which can significantly reduce GHG. In addition, operation by fuel oil only is available.

THS2 B

PAAORR I F—ZmEBHHE LTRIRL. T EaHBERTERT S CIC
KW ER2%ME=HIH L. EEDISEICELE T,

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.

0,
10% 500, 50%

Reference (2013)
Phase 1 (2015)
A 4

~ Phase 2 (2020)
Y Phase 3 (2025)

DWT

EEDI

EEDI regulation for GHG emission limit
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New Engine Type

FRETBEORMICONTIE. TROMUEB OB EHENZLET,

For new project, the adoption of new engine types in below table are recommended.

. Feature of new engine type
Conventional

NOMTORPS enginetype  Imprond e ctters
G95ME-C10.5 G95ME-C9.5 [ J
G8OME-C10.5 G80OME-C9.5 o Downsizing
S70ME-C10.5 S70ME-C8.5 [ J [ J Downsizing
S65ME-C8.6 S65ME-C8.5 () ([ N
G60ME-C10.5 G60ME-C9.5 [ ] [}
S60ME-C10.5 S60ME-C8.5 () ° Downsizing
S50ME-C9.7 S50ME-C9.5/9.6 [} [ J
S40ME-C9.5 S4OME-B9.5 ° @ | ulceorotical
S35ME-B9.7 S35ME-B9.5 [} [ J
S35ME-CR9.7-GI | SG5ME-BO.5 ° @ | Tulceorotical

* Shifted layout area to lower power side

Ky b FoN—NEE

History of .(dot) Number

6 S 70 ME-C 10%3)- Gl - EcCoEGR

At the introduction of Tier Il engines

Improved SFOC
at low load range Improved SFOC
ex. ME-B8.3, 9.3 ey ex. S8OME-C9.4

Extended layout area
ex. S-ME-C10.5

Improved SFOC

.6
ex. S50ME-C9.6 W

Improved SFOC

o 7
v W ex. S50ME-C9.7

BITE

TECHNOLOGY

AR
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Highly Economical NOx Reduction System

EGR—HIRBER®

Exhaust Gas Recirculation

EGRY AT L. BEHAD—EBZ 5B L OER Lz, BRL > —/\\BE
BREEFET., AL O TRTFORFZEFENET L. . AAEDEX
L. ZORR. MEFERERBRPET UNOXERDERSNET . ML
BIEHAEIC LY. Bypass matching £7z1&T/C cut-out matching DU\ g
nhPERAINES.

M Bypass Matching (EGRBP)
BRI a. > U2 AR770 cn AT O#EIA

H T/C Cut-out Matching (EGRTC)
wfaE2allE. U > 4R 780 cm KA EDOHERIA

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 B

TERDHBEF 1 —=>JICB0\ T, MIEEERENOXFFEEE ML — R T D
BRICHVE L. ZORFZITRT SEHMNR S AT LD ECOEGRTT .

EcoEGR & [EGRD NOx{ERHSEEE /B CHINERT 2] L\ OHRFEAR
ZEALTVEY. BT 21— J 2 EERBRETRENLTHECBIC,
Tier Il. Tier Il1£/35TEGRZ#{E L NOX ZBIM T 2 Z Ic k2T MEH
BERYEENOXHIBZEMILESETOWEY . ZDOTAT AIKEEDIZEICAZES
BHALET. EREME (S 0.5%S) 2FEALIEHAIC. BICKERERND
ANERSIRD H Y EY . SRR TH ECOEGRIFERMAIRETY (ME-
GIE#RIZBR<).

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 MERE
EGR Unit Arrangement

EGR bypass matching @
BoBae BELEICKKET 2
EGR1I=v k (FL AT L\
EGRY—Z. EGRAIA N+
v F¥) OREFHEEEIICK
FLET. SEEFICE TS
EGRIZ=v MECEIX REDRZ
ITBBLIEEN,

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. Applying ECOEGR operation with
low-sulfur fuels (< 0.5% S) extremely saves the running cost. The option of ECOEGR is also
available for the dual fuel engines except for the ME-GIE type.

EGRBP EGR:ON

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 *,**
, 454 ME- EcoEGR / EGRBP

50, 45 ¢ ceEc Aft end Fore end *,**

46orsmaller | ME-B EGRBP Exhaust side Aft end
Aft end Exhaust side

* EGRIZ=v PREOREBRICOVNTE. BHETHEHEE 0.

* EGR ‘B’ BEBOBA. 2RN\T>Y @ERIE—X> bR E—4) ERERTERY
EXNONQ- ) S @=-{AN

*** S40ME-C9.5% £ U'S35ME-CRO.7TIHBIN EGR 1= v MEBICDWT I, Bt ETHMVA

HELEZL,

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.

*** For EGR unit arrangement of S40ME-C9.5 and S35ME-CR9.7, please contact us.

493053
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Selective Catalytic Reduction

SCRIFHFAAICEEND NOX & RHR EKICET LEST HEMTI. HH
A% SCRRISE#NEBE. RFKEETHCT ST NOx Tier IIZH%
wleLET. SCRY AT AlCl. BESCR (HPSCR) £{EESCR (LPSCR)
Do) ET . HPSCRORISEH G BFEH LRAICKRE S 572, HEDEIC
REINET. &H. SCREZDME. EATZHMHOMED%0.1% UTICH
FRY%BAIE. LPSCRZBRAETYT . LPSCRIGBISHEORDHFHAEIC
BREhD/cs. BN S5 SCREZ# L TRRICEET DI ENTERT,

Selective Catalytic
Reduction (SCR) is
the one of an
exhaust gas
treatment methods by which NOx
generated in a marine diesel engine
can be reduced to a level in

Urea solution

compliance with NOx Tier Ill
requirements. NOx reduction is
obtained by a catalytic process in
SCR reactor installed in 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.

732 Note

® SCR Y AT Ll EH LETH.
SCR R#tid I siam TldbEt
Ao VAT LIFERADOOLFICED
SBEDHYET,

e VAN DU ERT 90 cm L
LOXHEANOBE SCR OEAIZD
WTlE. BHETEROADELZL,

* 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 and
with many cylinder configuration, 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)

THS2 —REZMEINFRE (D

Turbo Hydraulic System type2

SFOC [g/kWh]

Reduced SFOC
Max. 2.0%

50 5 100
Engine load [%]

HEEBIII THS2IBINHS
Yellow parts : added parts for THS2

Comparison of SFOC curve with THS2

MEHBEZRA2%HIR

Max. 2% Fuel Saving

M T « — LSRRI SN2 BRI, BHRMICKVHIAORE T X
IF—=BHABTDIENTRETY . BPIRBEICEHFE L EZTHS (Turbo
Hydraulic System) (&, ZORF T F—2@ESHHE L TRER - FIAL
£9, BIRLEHEBNIIEBATER SN, MIUEBERERA2%HIE L
EEDIZ8E L £ 9, THSIE—MAVRBERERBINES S L TIERICa> /8y
NT. HWEEEREHCARZLRERZHBEL LEEA. THS21IAGERD THS O
EREEL . ME-CHBIICHHE L7z A7 AT Tier I1HERICEHBERRIEETT .
%7/z. ECOEGREHATEET.

The surplus exhaust gas energy can be uti- THS OFERIFERE Service Experience

lized thanks to the recent improvement of the T A RS 20
efficiency of turbocharger for the marine die- Delivered Engine (Since 2014)
sel engine. THS (Turbo Hydraulic System), BEFE 3
developed independently by us, is a system Ordered Engine (From 2019)

which use a power hydraulically recovered

from the surplus gas energy. Specific fuel

consumption can be reduced by max. 2% and EEDI can be improved by the THS. The THS
is very compact compared to traditional waste heat recovery system and consequently not
requires large modification of the engine room. THS2 is a system specialized ME-C engine,
following the conventional THS technology, and is also applicable to Tier Il engine. Further-
more, it is used with ECOEGR at the same time.

¢SHL
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Comply with the Regulations by Fuel Conversion

—E T —EIEEE o

Dual Fuel Diesel Engines

) I
HoEORECLIEMNERE |
Yellow parts : added parts for ME-GI

BHBEEDOHEE. X &> (RADA). TEVEVOTMBAAP A &/ —
b BACEEAZ (LPG) & EDEINRIRM 2T =TT« —tEIL
B £TBHIENFRETT . i T « — BRI DEMRE 1B
&) COHFEEN D et EEDIRFIDEMRICKE SHBL. 2w €20
KD TR AP | KRNI AD & IFEA EB TR 2D SO M & &
UFPT2HIEBEEETT, EBIC. T+ —EUTA VI EFAL TS DX
A2 AUy THD <. GHGHIHHIRICERML E 9. ZOKD ICZTMET
1 — BRI B O DMBEIRIC K> TE { DRERHEZERTE DR
AR TT .

T T o —EILERESIE. X AR T AR EDMK A A %=ERT S Gl (Gas
Injection) FHRIE. X &/ —IL P LPGAHREDEEIAR (LFL) i =FIAT
%LGI (Liquid Gas Injection) kBN H W ET. /e EBROAEERT
% [MEImEERT— N &0 MBEAR/ LFLIB D 208EHa SOy ~
) EERAT S [ZTEhESGE— R O2D0EGE— RPH W ET.

We can supply the "dual fuel diesel 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 diesel engines emit CO less than conventional fuel oil burning diesel engines, and
thus contribute significantly to the achievement of the EEDI regulations. In addition, using
such fuel gas and low flashpoint fuel, which contains aimost no sulfur, complies with SOx
regulation. Furthermore, using the diesel cycle reduces methane slip and contributes to GHG
emission reductions. The dual fuel diesel engines are next-generation engines that can com-
ply with many environmental regulations by converting fuel from fuel oil.

The duel fuel diesel engines have two types, i.e. “GI” (gas injection) type engine which is ap-
plied 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 oil (as pilot oil).

R OBRICK Y . TRO KD IR EEIF R ICinbh Y £,
Depending on the type of fuel utilized, the following fuel designation is added to the engine type
designation.

B OFER EHDOH X8 Ia> A& =) | BRACERAR
Fuel type Fuel oil only Methane Ethane Methanol LPG
Fuel
dosignation | (01ank) -l -GIE -LGIM -LGIP

JT
i
#
o
4

|
+
v
#
]
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Combustion chamber for ME-GI/LGI

Pilot fuel oil
injection valve

Gas / LFL fuel
injection valve

—THET 1 —EN RO

Specification of Dual Fuel Diesel Engine

T T« — BRI EEA T EAWRBIC DOV TR, B B EREE31
~7T3EICEH L FT. GIE. LGIPH KU LGIMIEHEERICDWTIE. ABh&OT
TRE—HERLET. . BEHELUCRBEE SHIGT 5 MEFHERE EE—
TY.

Figures such as specific fuel gas consumption are included for engines where dual fuel diesel
engines are applicable in table on page 31-73. As examples, GIE, LGIP and LGIM figures are

shown in this engine program. Output and speed are the same as the corresponding ME type
engines

DT omebsBEROEE. ZTMBEBORICRLTOET.

The following specific fuel consumption figures are shown in the tables for dual fuel engines:

BHEGLE— N SFOC: MiRhiH =
Fuel oil mode Specific fuel oil consumption
SGC: Bt HER
ZoehEi T — N Specific gas consumption
Dual fuel mode SPOC: /3 O NasEs

Specific pilot oil consumption

;32 Note

* GI AR TIE. HODUHRRESNIEICHED T/ OV NBEN A AD LESRERIRTE2 SDF
(Specified Dual Fuel) & FIRETT. (F722>)

o ZITiR T —EILEESICIHME BN &8 BN O U SUADHHIE TE 2 UV SRS AT LDPETT .

o GIE JZH#B3IC IMO NOXx Tier Il B EA I 2B AI. HFTHHLADELE.

* 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.

* When applying IMO NOXx Tier Il regulation to the GIE engines, please contact us.

T — X lrexBEA

Optimization in Accordance with Customer Needs

MEHRROREL D

Optimization of SFOC

(&5 LB 2RHERLTOMELEEE (SFOC) 2EMT 5] [MATOD
REE  BORBICADES] RE. BEFRO-—XICEDOETMBERK
ERYAHERBILS EZE CIRELET. Tier IEBE T, RE{SE8
FEEICIG T FTROBREHEDSBIRT 2 ENRETT . HPERHE
1t (Part-load optimize) %73 E&RHE( (Low-load optimize) Z#M
TBeDDF 21— THEF LTOZOPHYET, INbDFai—=>7
ICKD. FDITZTDEDICHAERS L IHMERFTDSFOC FHESNET
M. &&MH (High-load) THOSFOCRBILZMHWNET .

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. Three 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 HPT: High Pressure Tuning (only available on ME-C engines)
B EPT: Engine Process Tuning (only available on G95/G80/G60ME-C10.5)

Optimized load range SFOC curve with SFOC tuning
High-load |  85-100% load h
optimize | (Standard tuned engine) Fi Toag
Z%m’;g 50-85% load S

Low-load (25-70%)
-709
optimize 25-70% load

SFOC [g/kWh]

Part-load optimize

Low-load optimize

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

EGBTld. &% - mENLLOBMEEZRE LT
Y. FhICKY . HRETIEFEL TORTUL -
Pmax (U AARKEREN) 2 LRZED T
EDReERY . SFOCHRELET. —H. BE
T TIRBIEE OBEEEFH <=0, HixlL > —
NLEICREBENZEGBHRZBWTHARZRD L
£7. EGBEMEBARIC. KURRICHIABEZAET 54,
Economiser Energy Control (EEC) Z#@RrIEETT. (7> 32)

TSN
Bypass valve for EGB

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 AIZEGB AT LAEARFCEM P 8% EGBRIEITET. HIAAT
/%A Y (EGE) ADI 3L+ — GERE) ZH#LTWEY. EGERDZ
KUEICIELT &A—&

Stack
Steam pressure JNEETRUN. o e
for EEC ET} haust Gas NEFBINAISATUFD
Economiser HEANCEGBROME

i EHEL. B OREE
Contrglggyestem e @pEiig
T {)>‘D<} Orifice

RELSEET. flx
SGRISIEES 13 REZEAI LS5

=0 Bypass valve (EGB)
§ qg Exhaust gas receiver A, #E D SFOCIEE
@ a T/C S Sl
O Scavenging air receiver feLEgH, /tJ'\’f B
PT Scavenging'air BUREXEZROT &
e UR B
System layout of EGB and EEC o7 )\ _ﬂaéﬁg@l—m:
A MEPRICERILET .
. s dlleredls The EEC system is an EGB
% control method which is ap-
15 plicable when EGB system
@ is introduced, and controls

hi

i, alowsd the energy (steam pressure)
bypass area in the exhaust gas econo-
miser (EGE). The exhaust
gas temperature will be op-

Engine load
Image of operating range of EGB opening with EEC

timized by adjusting the EGB valve position within the maximum and minimum allowable by-
pass 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 the main engine,
a higher exhaust gas temperature results in reducing the additional burning of the boiler and
thus contributes to the running cost reduction of the whole vessel.

HPT M High Pressure Tuning

HPT Tld. &3h% - ;ENLLOBIEHERELET. ThickY. HRETS
BERETO/TE - Pmax U Y ARKKEHKEN) 2 LRSEHIED
AREE Y. SFOCHHELET. —F. BB CIRBALREXREEINZ
FH<7zdic. BEiRADBL2 2 IV JZELEET. HPTIIHIRA R I
DR B ME-CARBOAEMAIEETY . HPTISEMEERIFTET
TH. BRULADPLERT 2720, EODOWEETIIHEEE EREMHRPVE
LB EDHVET,

For the HPT, 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 ex-
haust valve closing timing is delayed in order to prevent the excessive maximum combustion
pressure. Since the exhaust valve timing is adjusted, the HPT can be applied only for ME-C
engines. The HPS does not require additional devices. However, as a consequence of the
higher scavenging air pressure, some engines may need structural design changes and
countermeasures to noise.

EPT M Engine Process Tuning

EPT (Engine Process Tuining) ($HPT &IZIEE CR#MEFDOF1—=—>7
FHiETY . GISME-C10.5. GBOME-C10.5% K UV*GEOME-C10.5f1# R8I
DHEMAPIRETT . EPTBAME TIE. F1—=>JHEDMED EGB/HPT
PEHEPTICEZBDYET, BH. KUBVEIAAREPUELBAICIE. #
ERICIE U TEECOEABFIRET Y.

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

52 Note

o TETIEEGEE—NERICBIT I BIEERTL TVELA. BY/ \Z—2HEDOEBEOE—RD
ZEIE. MEEORITHE BEIMR) [CZOEERELAREZIIBEICHFTENET. L
TP TR, MEG 1 DOBBE—NEZRETNLNVERIRTEETH. FETICBMT S

CORABHEET.
© INBOFI-=VIFEEEAT AL, MRRVRICYBERIETZESBYETOT, BHETH
HEBCAEL,

® Fa— VIR IO TUEBIRIVR DR R Lo eED HUE T D TREL TLE,

* Part-load &7z/% Low-load optimize Z #2356, SFOC RiER% 856% REFRHBLTHIE
EHERELET.

® 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.

ToEE O i 5
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BERICERMRREF1—=27

Available Tuning Methods for Each Engine Type

Available tuning method
EGB |EGBwithEEC| HPT EPT

Engine type

G95ME-C10.5, GBOME-C10.5,
GB0OME-C10.5

ME-C engines with cyl. bore 40 cm or larger
except for G95/G80/G60ME-C10.5**

S46ME-B8.5* Available |  Available
Engines with cyl. bore 35 cm or smaller NOT available**

* S46ME-B8.5. G45ME-C9.5% & U'S40ME-CO.6HMDIEA. MEDBHEHIEEEE RIS
RICRY . INSOWEF 21— = I HFEEERTEEY.

** R735 cmU T OHEEDEE. High-load optimize DA ASERENET .

* For S46ME-B8.5, G45ME-C9.5 and S40ME-C9.5 type engines, the these engine tuning
methods are available as long as specified turbocharger requirements can be fulfilled.

** For the engines with cylinder bore 35 cm or smaller, only High-load optimize is available arranged
at Fore end is not available.

Available Available

Available|  Available | Available

WH R Waste Heat Recovery

WHR & 3B O RRIZNEZER U EARNREDOHRIT T . MEDBIR
WMEEZHBIcTIHRICIRY . TANTOHBEFNICWHRZEATEEY. WHR
DHEUTICRLET.

B Turbo Hydraulic System (THS)
BAADRR LRI F—2lEE LTRIRL. BIRLZBEBATY S
s E N

B Turbo Hydraulic System type2 (THS2)
FHAORB TR F—2mEE LTERL. MEREBORET—R
mELTHA (18E8EH1R)

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 18)

Turbocharger with hydraulic pump and reduction gear for THS2

Hydraulic Pump
&

|
Reduction Gear |

Nm21Fv7
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Engine Type Designation Output and Speed Range
6 S70ME-C10.5-Gl-EcoEGR 100,000 o
- S e B . 90,000 N 5
80,000 o™
' 920\\9 ME-C
Tier lll technology 70,000 — S ‘Green’ ultra long stroke
N
(blank)  Tier Il only 600004 o ME-C
ECOEGR EGR in Tier Ill and Tier Il mode 50000 Superlong stroke
EGRBP EGR with bypass matching Y ME-B
EGRTC EGR with T/C cut out 40000 Super long stroke
HPSCR  High-pressure SCR
LPSCR Low-pressure SCR
30,000

Fuel injection concept 25,000

(blank)  Fuel oil only

Gl Gas injection methane 20,000
GIE Gas injection ethane
LGIM Liquid gas injection methanol 15,000]

LGIP Liquid gas injection LPG

Dot (.) number
10,000

9,000
8,000

Output [kW]

%

7,000

— 6000

ME-C Electronically controlled

5,000
Exhaust valve controlled

1,500 T T T T T T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150 160 170180190200

Number of cylinders Speed [min']

ME-B by camshaft
. 4,000
ME-CR Ellectromcallycgntrolled
with common rail
3,000
Diameter of piston in cm i
0° %
& B
: ]
Stroke/bore ratio 2,000 5
G ‘Green’ ultra long stroke E
S Super long stroke [))
i)
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MER; 8B4

The ME Program

[RBEDEIE] TNOXZEDOH G| [E2BFEROREX] [>) > OmEESE
DHIR 7 E%E. BFHIEICEZERZRI hO—UICKY . BOLANILAL
Bl EEIFZDONMERKBE T, BDRAT HHBIET N TMERKETY .
ME-C /ME-CRZ#R & ME-BIZHBI & Tld. TRED K D ICEBFHIEER DD
ZrYEY. BH. ME-CEME-BEEETIE. MEHHEN T —2AKIc&>T
Ben> ) > A TR RERELETH. ME-CRZHEEE* Tld. IE>L—IL
IRBES S AT Ao TRz REL£7.

*AHAAYT T ME-CRIES35ME-CRI.7-GIOAICEAE N &Y.

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 / ME-CR type engine and ME-B type engine as
follows. For the ME-C/ME-B type engines, the fuel oil is pressurized by a fuel oil pressure
booster at individual cylinder, whereas for the ME-CR type engines, the fuel oil is pressurized
by a common rail fuel oil injection system.

*In this catalog, ME-CR type applies to S35ME-CR9.7-Gl only.

SRR OEFHIEEE

Electronically Controlled ltem

REES

BRERS T mEs
BRE (.IEJETE—IE“@{)‘)

ST AU

Fuel Injection Fuel Injection

Exhaust Valves
(at high-load range)

Cylinder Lubrication

Starting Valves
Exhaust Valves
Cylinder Lubrication

FRTH-ZRESE

Main Dimensions and Dry Masses

ANAOSICRER L TODWBEOEE TR [mm] . HA 42 ATETT. B
BBSTEETRICRYES,

H1 ZEERVES CUYEDN—FABAZY R
H2 #HBUES CUYEDN—FABAZY R
H3 #®HREUES
(MAN Energy Solutions SE#Z 7L 70 L—ER05BE)
H4 =EERVUSE
(MAN Energy Solutions SE#Z 770 L—fER0O5E)

Tier II#BIDHKBIEEL. HE LICEREE SIS Tier I 5AiTBEMRDEE
EEAET, WEEEIE. REREH. RERGZEERMELIBIICETS
HDOTHY . E—AXIAIRY =R, Fa—ZVTRA—INEFEENDF
TV aYEAVERRICEY . 10%REEETHIEPHYET.

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 Il 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.

BT - i <hNEHE




GI95ME-C10.58 .......ccoesmm

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.10 MPa - i
Cyl. L1 L2 L3 L4 LoLa 158 MPa Tier Il Engine
5 34,350 | 25,850 | 30,050 | 22,600 Optimized load range | L1/13 L2/L4
6 | 41,220 | 31,020 | 36,060 | 27,120 KW/cyl. L6870 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 | 48,090 | 36,190 | 42,070 | 31,640 1295 (1295 (1363 (1250 [123.5 |129.6
L3 i X . 3| /125.4| /124.8| /129.6
& 010 ienliead Dual Fuel| /129.9| /130.8| /136.3| /
s Tsiow [ [ oo’ |
: : d d T FuelOil | 159.5 | 161.1 | 168.0 | 1555 | 155.0 | 161.0
10 | 68,700 | 51,700 | 60,100 | 45,200 4500
11 | 75,570 | 56,870 | 66,110 | 49,720 L4 Tier Il Engine
in-1
12 | 82,440 | 62,040 | 72,120 | 54,240 min Tior Il technology 1908 21
70 80 . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [g/kwh] Dual | 1346 | 1346 | 1388 | 130.0 | 1286 | 1321
Tier Il Engine Tierll | Fuel | +39 | +30 | +25 | +562 | +40 | +33
L1-13 L2-L4 EcoEGR FuelOil| 161.5 | 163.1 | 170.0 | 157.5 | 157.0 | 163.0
Optimized load range Tuning
50% 75% 100% 50% 75% 100% G95ME-C10.5-GI-EcoEGR Dual | 1269 | 1286 | 1354 | 1224 | 1226 | 1287
High load - 159.5 | 158.6 | 163.0 | 155.5 | 152.5 | 156.0 Tierll | Fuel | +39 | +30 ) +25| +52 | +40 | +33
Part load EPT 157.5 | 157.1 | 165.5 | 153.5 | 151.0 | 1585 FuelQil | 152.5 | 166.1 | 166.0 | 1485 | 150.0 | 159.0
Low load EPT 155.5 | 1568.1 | 165.5 | 151.5 | 152.0 | 158.5 Dual | 134.5 | 1354 | 140.5 | 130.0 | 1294 | 133.8
Tierm | Fuel | +40 | +30| +25 | +563 | +40 | +33
Tier Il Engine EGRTC* FuelOil| 161.5 | 164.1 | 1720 | 157.5 | 1580 | 165.0
Tl icgimalgy Vo L1-138 L2-14 GO5ME-C10.5-GI-EGRTC Dual | 1294 | 1324 | 1388 | 124.9 | 1264 | 1321
Engine type °% T50% | 75% | 100% | 50% | 75% | 100% Tierl | Fuel | +40 | +30 | +25 | +563 | +40 | +33
ECoEGR Tier Il | 161.5 | 160.6 | 165.0 | 157.5 | 154.5 | 158.0 FuelOil | 155.5 | 160.6 | 170.0 | 151.5 | 154.5 | 163.0
GO5ME-C10.5-EcoEGR | Tier || | 152.5 | 153.6 | 161.0 | 1485 | 1475 | 154.0 Dual | 1307 | 1333 | 1396 | 1262 | 127.3 | 1330
EGRTC" Tierlll | 161.5 | 161.6 | 167.0 | 157.5 | 155.5 | 160.0 Tierlll | Fuel | +40 | +30 | +25 | +53 | +40 | +33
G95ME-C10.5-EGRTC | Tier|l | 1555 | 158.1 | 165.0 | 151.5 | 152.0 | 158.0 HP SCR** FuelQil | 157.0 | 161.6 | 171.0 | 1563.0 | 155.5 | 164.0
HP SCR* Tierlll | 157.0 | 159.1 | 166.0 | 153.0 | 153.0 | 159.0 G95ME-C10.5-GI-HPSCR Dual | 1294 | 1325 | 139.2 | 1249 | 1264 | 1325
GOSME-C10.5-HPSCR | Tier |l | 1555 | 158.1 | 165.5 | 151.5 | 152.0 | 158.5 Tier|l | Fuel | +40 | +30 | +25 | +53 | +40 | +33
LP SCR Tierlll | 156.5 | 159.1 | 166.5 | 152.5 | 153.0 | 159.5 FuelQil | 1865 | 1606 | 170.5 | 151.5 | 1545 | 1635
G95ME-C10.5-LPSCR | Tier || 155.5 | 158.1 | 165.5 | 15615 | 152.0 | 158.5 Dual | 130.3 | 183.3 | 1401 | 1257 | 127.3 | 1334
* The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Il Fusl | +40 | +30 | +25 | +53 | +40 | +33
Main Di . dM LP SCR FuelOil | 156.5 | 161.6 | 171.5 | 152.5 | 1555 | 164.5
ain bimensions an ass G95ME-C10.5-GI-LPSCR Dual | 1294 | 1325 | 1392 | 1249 | 1264 | 1325
Dimensions: A B C D E H1 H4 Tierll | Fuel | +40 | +30 | +25 | +53 | +40 | +33
[mml 2,060 | 5,380 15,900 FuelOil | 155.5 | 160.6 | 170.5 | 151.5 | 154.5 | 1635
***5-9 cyl.:1,574, 10-12¢cyl.: 1,574 / 1,670 (fore / aft of HPS chain drive)
Cylinders: 5 6 7 8 9 10 11 12

L [mm[11,468]13,042]14,616]16,190]17,764]19,819]21,489]23,159
DryMass [ | 1,090] 1,260] 1,445 1,640| 1,840] 2,030] 2,230| 2,425
EcoEGR [] 11| 13| 14[ 15| 20] 20| 31| 33

added |EGRTC | 1] 18] 14] 15| 20 29| 81| 83

G'0LO-3ING6D

Dy |HPSCR [t 10| 15| 15| 15 B B - o
Mass || pgoR [ = = = = = = = =
Gl 0] 8 of 11 12 13 15] 16| 17

31 ** Available on request for HPSCR




GIOME-C10.5 ... cocsmmm

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.15 MPa - i
Cyl. L1 L2 L3 L4 LoLa 161 MPa Tier Il Engine
5 | 31,200 | 23,350 | 26,750 | 20,050 Optimized load range | - L1/18 L2/L4
6 | 37,440 | 28,020 | 32,100 | 24,060 KW/cyl. L6040 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 | 43,680 | 32,690 | 37,450 | 28,070 1312 1312 [138.0 [126.6 |1252 [131.3
L3 f . . . 26.4| /1313
g ' gt oz Dual Fuel| /131.6| /132.5| /138] /127.1| /1
s [osslomlomolom | |
. : : d T FuelOil | 161.5 | 163.1 | 170.0 | 157.5 | 157.0 | 163.0
10 | 62,400 | 46,700 | 53,500 | 40,100 “010
11 | 68,640 | 51,370 | 58,850 | 44,110 L4 Tier Il Engine
in-1
12 | 74,880 | 56,040 | 64,200 | 48,120 min Tier Il technology L1-13 L2-L4
72 84 . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil sroc [g/kwh Dual | 1362 | 136.3 | 1405 | 1317 | 130.2 | 1338
Tier Il Engine Tierll | Fuel | +40 | +30 | +25 | +563 | +41 | +33
o A oad . L1-13 L2-L4 ECoEGR FuelOil| 1635 | 165.1 | 172.0 | 159.5 | 159.0 | 165.0
- !
pimzecioadrange ) IUNNG - Tooes | 75% | 100% | 50% | 75% | 100% GIOME-C10.5-GI-EcoEGR Dual | 1285 | 1303 | 1371 | 124.0 | 1242 | 1304
High load - 1615 | 160.6 | 165.0 | 157.5 | 154.5 | 158.0 Tierll | Fuel | +40 | +30 ) +25 | +53 | +41 | +33
Part load EGB/HPT | 159.5 | 159.1 | 167.5 | 155.5 | 153.0 | 160.5 FuelOil | 154.5 | 158.1 | 168.0 | 150.5 | 152.0 | 161.0
Low load EGB/HPT | 157.5 | 160.1 | 167.5 | 1563.5 | 154.0 | 160.5 Dual | 1362 | 1371 | 142.2 | 1316 | 131.0 | 1355
Tierll | Fuel | +40 | +31 | +25 | +54 | +41 | +34
Tier Il Engine EGRTC* FuelOil| 1635 | 166.1 | 174.0 | 159.5 | 160.0 | 167.0
Terllicaimsy o L1-138 12-14 GYOME-C10.5-GI-EGRTC Dual | 1311 | 1341 | 1405 | 1265 | 1280 | 1337
Engine type °% T50% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +40 | +31 | +25 | +54 | +41 | +34
ECoEGR Tier Il | 163.5 | 162.6 | 167.0 | 159.5 | 156.5 | 160.0 FuelOil | 157.5 | 162.6 | 172.0 | 1535 | 1565 | 165.0
G9OME-C10.5-EcoEGR | Tier || | 154.5 | 155.6 | 163.0 | 150.5 | 149.5 | 156.0 Dual | 1324 | 1350 | 141.3 | 127.8 | 1289 | 1346
EGRTC" Tier Il | 163.5 | 163.6 | 169.0 | 1595 | 157.5 | 162.0 Tierlll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
G90ME-C10.5-EGRTC | Tier|l | 157.5 | 160.1 | 167.0 | 153.5 | 154.0 | 160.0 HP SCR** FuelQil | 159.0 | 163.6 | 173.0 | 165.0 | 157.5 | 166.0
HP SCR* Tierlll | 159.0 | 161.1 | 168.0 | 155.0 | 155.0 | 161.0 G9OME-C10.5-GI-HPSCR Dual | 1311 | 134.1 | 1409 | 126.5 | 1281 | 134.2
GIOME-C10.5-HPSCR | Tier |l | 157.5 | 160.1 | 167.5 | 1585 | 1540 | 160.5 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
LP SCR Tierlll | 158.5 | 161.1 | 168.5 | 1545 | 155.0 | 161.5 FuelQil | 157.5 | 1626 | 172.5 | 1535 | 1565 | 1665
G90ME-C10.5-LPSCR | Tier || 157.5 | 160.1 | 167.5 | 153.5 | 154.0 | 160.5 Dual | 131.9 | 135.0 | 141.7 | 1274 | 1289 | 135.0
* The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Il Fusl | +40 | +31 | +25 | +54 | +41 | +34
Main Di . dM LP SCR FuelOil | 1585 | 1636 | 1735 | 1545 | 1575 | 1665
ain bimensions an ass G9OME-C10.5-GI-LPSCR Dual | 1311 | 1341 | 1409 | 1265 | 1281 | 1342
Dimensions: A B C D E H1 H4 Tierll | Fuel | +40 | +31 | +25 | +54 | +41 | +34
[mm] | 14,337|12,452| 1,885| 5,110| 1,490|14,725|13,975 FuelOil | 157.5 | 162.6 | 172.5 | 1535 | 1565 | 1655
Cylinders: 5 B 7 8 9 10 11 12 g
L [mm] | 9,920(11,410]12,900(14,390|16,550|18,040|19,530| 21,020 2
DryMass [t]| 892 1,034| 1,162| 1,316 1,477| 1,619] 1,786 1,915 m
ECoEGR  [{] 11 13 14 15 29 29 31 33 9
Added | EGRTC [ 11 13 14 15| 29| 29| 31 33 =)
Dy |HPSCR I 7| 10| 18] 18] 15 = = - S
Mass || pscr B B B . B B B N
al M 7 8 9 10 12 13 14 15

33 ** Available on request for HPSCR




S9OME-C10.5 .....cocsmm

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.10 MPa - :
Cyl. L1 L2 L3 L4 LoLa 168 MPa Tier Il Engine
5 30,500 | 24,400 | 26,150 | 20,900 Optimized load range | L1/13 L2/L4
6 | 36,600 | 29,280 | 31,380 | 25,080 KW/cyl. L6100 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 42,700 | 34,160 | 36,610 | 29,260 1320 (1320 (1388 |127.8 |126.3 |133.1
L3 i Dual Fuel| /132.4| /133.3| /138.8| /128.2| /127.6| /133.1
8 ,230 High load ual Fuel
9 giggg i?ggg i;’ijg 23’228 ° 4880 S90ME-C10.5-Gl +39 | +80 | +25 | +49 | +37 | +3.1
. . : : T FuelOil | 162.5 | 164.1 | 171.0 | 1585 | 158.1 | 165.0
10 | 61,000 | 48,800 | 52,300 | 41,800 4180
11 | 67,100 | 53,680 | 57,530 | 45,980 L4 Tier Il Engine
in-t
12 | 73,200 | 58,560 | 62,760 | 50,160 min T L1-13 L2-L4
72 84 . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [gkwh] Dual | 1371 | 1371 | 141.3 | 1328 | 1314 | 1357
Tier Il Engine Tierll | Fuel | +40 | +31 | +25 | +50 | +38 | +3.2
o . L1-13 L2-L4 EcoEGR FuelOil| 164.5 | 166.1 | 173.0 | 160.5 | 160.1 | 167.0
timized load i
pimzecioadrange ) IUNNG - Tooes | 75% | 100% | 50% | 75% | 100% S90ME-C10.5-GI-EcoEGR Dual | 1204 | 1311 | 1379 | 1251 | 125.4 | 1322
High load - 162.5 | 161.6 | 166.0 | 1585 | 155.6 | 160.0 Tierll | Fuel | +40 | +31 | +25| +50 | +38 | +32
Part load EGB/HPT | 160.5 | 160.1 | 168.5 | 156.5 | 154.1 | 162.5 FuelOil | 1555 | 1891 | 169.0 | 151.5 | 153.1 | 163.0
Low load EGB/HPT | 158.5 | 161.1 | 168.5 | 154.5 | 155.1 | 162.5 Dual | 137.0 | 1379 | 143.0 | 1327 | 1822 | 137.3
Tierm | Fuel | +40 | +31 | +26 | +51 | +39 | +3.2
Tier Il Engine EGRTC* FuelOil | 1645 | 167.1 | 175.0 | 160.5 | 161.1 | 169.0
Tl icgimalgy Vo L1-138 L2-14 S90ME-C10.5-GI-EGRTC Dual | 1319 | 1350 | 141.3 | 1276 | 1292 | 1356
Engine type oce 50% 75% 100% 50% 75% 100% Tier Il Fuel | +40 | +31 | +26 | +51 | +39 | +3.2
ECoEGR Tier Il | 164.5 | 163.6 | 168.0 | 160.5 | 157.6 | 162.0 FuelOil | 1585 | 163.6 | 173.0 | 1545 | 157.6 | 167.0
S90ME-C10.5-EcoEGR | Tier || | 155.5 | 156.6 | 164.0 | 151.5 | 150.6 | 158.0 Dual | 1332 | 1358 | 142.2 | 1289 | 1301 | 13655
EGRTC* Tier Il | 164.5 | 164.6 | 170.0 | 160.5 | 158.6 | 164.0 Tierlll | Fuel | +40 | +31 | +25 | +50 | +38 | +32
S90ME-C10.5-EGRTC | Tier|l | 158.5 | 161.1 | 168.0 | 154.5 | 155.1 | 162.0 HP SCR** Fuel il | 160.0 | 164.6 | 174.0 | 156.0 | 158.6 | 168.0
HP SCR* Tier Ill | 160.0 | 162.1 | 169.0 | 156.0 | 156.1 | 163.0 S90ME-C10.5-GI-HPSCR Dual | 131.9 | 1850 | 1417 | 1276 | 129.2 | 1361
S9OME-C10.5-HPSCR | Tier || | 158.5 | 161.1 | 1685 | 154.5 | 155.1 | 162.5 Tierll | Fuel | +40 | +31 | +25 | +50 | +38 | +32
LP SCR Tier Il | 159.5 | 162.1 | 169.5 | 1565 | 156.1 | 163.5 FuelQil | 1585 | 1636 | 173.5 | 154.5 | 157.6 | 167.5
S90ME-C10.5-LPSCR | Tigr || 158.5 | 1611 | 1685 | 1545 | 155.1 | 162.5 Dual | 132.8 | 135.8 | 1426 | 1285 | 130.0 | 136.9
* The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Il Fuel | +40 | +31 | +25 | +50 | +39 | +32
Main Di . dM LP SCR FuelOil | 159.5 | 164.6 | 1745 | 1555 | 1586 | 1685
ain bimensions an ass S90ME-C10.5-GI-LPSCR Dual | 131.9 | 1350 | 1417 | 1276 | 129.2 | 136.1
Dimensions: A B C D E H1 H4 Tierll | Fuel | +40 | +31 | +25 | +50 | +39 | +32
[mm] [14,620|12,720| 1,900| 5,160| 1,590|15,900|14,875 FuelOil | 1585 | 1636 | 1735 | 154.5 | 157.6 | 167.5
Cylinders: 5 6 7 8 9 10 1 12 44
L [mm] |10,085|11,675|13,265(14,855|17,725[19,315|20,905| 22,495 2
DryMass [t] | 953| 1,104| 1,255| 1,446 1,626 1,771| 1,942| 2,088 m
EcoEGR [] 9 12 13 14 14 26 29 31 Q
Added | EGRTC It 9 12 13 14 14 26 29 31 a
Dy |HPSCR I 7| 10| 18] 18] 15 = = -
Mass || pgoR [ = = = = = = = =
al It 7 9 10 11 12 13 15 16

35 ** Available on request for HPSCR




G8BOME-C10.58 .......cccemm

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.10 MPa ] .
Cyl. L1 L2 L3 L4 LoLa 158 MPa Tier Il Engine
6 28,260 | 21,300 | 22,800 | 17,160 Optimized load range | 11/13 L2/14
7 | 32,970 | 24,850 | 26,600 | 20,020 KW/cyl. L4710 Engine type 50% | 75% | 100% | 50% | 75% | 100%
8 37,680 | 28,400 | 30,400 | 22,880 130.3 [130.4 |137.1 |125.8 [124.4 |130.5
L3 i Dual Fuel| /130.8| /131.7| /137.1| /126.3| /125.6| / 130.5
9 42, 1 4,2 25,741 3,800 High load ual Fu
890 | 81950 | 84,200 5,740 3550 GS8OME-C10.5-Gl +3.9 +3.0 +2.4 +5.1 +3.9 +3.2
L FuelOil | 160.5 | 162.1 | 169.0 | 156.5 | 156.0 | 162.0
2,860
4 Tier lll Engine
in-t
= = mn Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [g/kwh] Dual | 1354 | 1354 | 1396 | 1309 | 1294 | 1330
Tier Il Engine Tierll | Fuel | +40 | +30 | +25 | +562 | +40 | +33
o S oa . L1-13 12-14 EcoEGR FuelOil | 162.5 | 164.1 | 171.0 | 1585 | 158.0 | 164.0
- !
primzecioadrange | NI o0 T 76% | 100% | 50% | 75% | 100% G8OME-C10.5-GI-EcoEGR Dual | 1277 | 1205 | 1362 | 123.2 | 1234 | 1205
High load = 160.5 | 159.6 | 164.0 | 156.5 | 153.5 | 157.0 Tierll | Fuel | +40 | +30 | +25 | +52 | +40 | +33
Part load EPT 158.5 | 158.1 | 166.5 | 154.5 | 152.0 | 159.5 FuelOil | 1635 | 157.1 | 167.0 | 149.5 | 151.0 | 160.0
Low load EPT 156.5 | 159.1 | 166.5 | 152.5 | 153.0 | 159.5 Dual | 1354 | 136.3 | 141.3 | 130.8 | 130.2 | 134.6
Tierm | Fuel | +40 | +31 | +25 | +563 | +41 | +33
Tier Ill Engine EGRTC* FuelOil | 162.5 | 165.1 | 173.0 | 1585 | 159.0 | 166.0
Tier Il technology Vod L1-13 12-14 GBOME-C10.5-GI-EGRTC Dual | 130.2 | 133.3 | 1396 | 1257 | 127.2 | 1329
Engine type oce 50% 75% 100% 50% 75% 100% Tier Il Fuel | +40 | +31 | +25 | +53 | +41 | +33
EcoEGR Tier Il | 162.5 | 161.6 | 166.0 | 158.5 | 1555 | 159.0 FuelOil | 156.5 | 161.6 | 171.0 | 1525 | 1555 | 164.0
GBOME-C10.5-EcoEGR | Tier || | 153.5 | 154.6 | 162.0 | 149.5 | 148.5 | 155.0 Dual | 1315 | 134.2 | 1405 | 1270 | 1281 | 1338
EGRTC* Tier Il | 162.5 | 162.6 | 168.0 | 1585 | 1565 | 161.0 Tierlll | Fuel | +40 | +30 | +25 | +53 | +40 | +33
G80ME-C10.5-EGRTC | Tier|l | 156.5 | 159.1 | 166.0 | 152.5 | 153.0 | 159.0 HP SCR FuelQil | 158.0 | 162.6 | 172.0 | 154.0 | 156.5 | 165.0
HP SCR Tierlll | 158.0 | 160.1 | 167.0 | 154.0 | 154.0 | 160.0 G8OME-C10.5-GI-HPSCR Dual | 130.3 | 1383.3 | 1401 | 1257 | 127.3 | 1334
GBOME-C10.5-HPSCR | Tier |l | 1565 | 159.1 | 166.5 | 152.5 | 158.0 | 159.5 Tier|l | Fuel | +40 | +30 | +25 | +53 | +40 | +33
LP SCR Tier Il | 157.5 | 160.1 | 167.5 | 1535 | 154.0 | 160.5 FuelOil | 1865 | 161.6 | 171.5 | 1525 | 1565 | 164.5
G80ME-C10.5-LPSCR | Tier || 156.5 | 159.1 | 166.5 | 152.5 | 153.0 | 159.5 Dual | 1311 | 1341 | 1409 | 1266 | 1281 | 134.2
* The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Il Fuel | +40 | +30 | +25 | +53 | +40 | +33
Main Di . dM LP SCR FuelOil | 157.5 | 162.6 | 172.5 | 1535 | 1565 | 165.5
ain bimensions an ass GBOME-C10.5-GI-LPSCR Dual | 130.2 | 133.3 | 1400 | 1257 | 127.2 | 1334
Dimensions: A B C D E H1 H4 Tierll | Fuel | +40 | +30 | +25 | +53 | +40 | +33
[mm - - - ~ - - . FuelOil | 156.5 | 161.6 | 1715 | 152.5 | 1555 | 164.5
** Available on request
—— Q)
Cylinders: 6 7 8 9 ®
L [mm] Hox ok wox ok 2
DryMass [t | 898| 1,002| 1,115| 1,283 m
ECOEGR [1] 11 12 13 14 Q
Added | ESRTC [t 11 12 13 14 =)
Dy |HPSCR [ 6 10| 10| 15 o
Mass || pgoR [ = = = =
Gl It 7 8 9 9

37




S80ME-C9.5 s e

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
Cyl. L1 L2 L3 L4 MEP ::;::i f:gg m;’: Tier Il Engine
6 27,060 | 21,660 | 24,960 | 19,980 Optimized load range | - L1/L3 L2/L4
7 | 31,570 | 25,270 | 29,120 | 23,310 KW/cyl. L4510 Engine type 50% | 75% | 100% | 50% | 75% | 100%
8 36,080 | 28,880 | 33,280 | 26,640 i 1/33é7 1 1/32353 . 1/318:.3% . 1/23).;9 . 12&/3.1728 1/3%13 .
i Dual Fuel| /134.1| /133. . . .
9 40,590 | 32,490 | 37,440 | 29,970 4,160 Sor0 sao':)l%lq-ggi-el 259 | 430 | 125 | vas | var | vaq
L2 FuelOil | 164.5 | 164.6 | 171.0 | 160.5 | 158.6 | 165.0
3,330
Lt _ Tier Il Engine
= 5 min’ Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% 75% | 100%
Fuel Oil sroc [g/kwh] Dual | 138.8 | 1376 | 141.3 | 1345 | 131.8 | 1357
Tier Il Engine Tierll | Fuel | +40 | +31 | +25 | +50 | +38 | +31
- ] L1-13 L2-L4 EcoEGR FuelOil | 166.5 | 166.6 | 173.0 | 162.5 | 160.6 | 167.0
Optimized loadrange | TG =0 T o T 100% | 60% | 76% | 100% S80ME-C9.5-GI-ECoEGR Dual | 1311 | 1316 | 1379 | 1268 | 125.8 | 1322
High load - 1645 | 162.1 | 166.0 | 160.5 | 156.1 | 160.0 Tierll | Fuel | +40 ] +31 | +25| +50 | +38 | +31
Part load EGB/HPT | 161.5 | 160.6 | 167.5 | 157.5 | 154.6 | 1615 FuelQil | 157.5 | 1696 | 169.0 | 1535 | 1536 | 163.0
Low load EGB/HPT | 159.5 | 161.6 | 167.5 | 155.5 | 155.6 | 161.5 Dual | 138.7 | 1384 | 143.0 | 134.5 | 1326 | 137.3
Tierll | Fuel | +40 | +31 | +26 | +51 | +39 | +32
Tier Il Engine EGRTC* FuelOil | 166.5 | 167.6 | 175.0 | 162.5 | 161.6 | 169.0
Terllicaimsy Ve L1-138 2-14 SBOME-C9.5-GI-EGRTC Dual | 132.8 | 1354 | 1404 | 1285 | 1296 | 134.8
Engine type 50% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +40 | +31 | +26 | +561 | +39 | +32
ECoEGR Tier Il | 166.5 | 164.1 | 168.0 | 162.5 | 158.1 | 162.0 FuelOil| 1595 | 164.1 | 172.0 | 1555 | 158.1 | 166.0
SB0ME-C9.5-ECOEGR | Tigr || | 157.5 | 157.1 | 164.0 | 1635 | 151.1 | 158.0 Dual | 1341 | 1363 | 141.3 | 1298 | 1305 | 135.7
EGRTC* Tier Il | 166.5 | 165.1 | 170.0 | 162.5 | 159.1 | 164.0 Tierll | Fuel | +40 | +31 | +25 | +50 | +38 | +31
S80ME-C9.5-EGRTC | Tier|l | 1595 | 161.6 | 167.0 | 155.5 | 155.6 | 161.0 HP SCR FuelQil | 161.0 | 165.1 | 173.0 | 157.0 | 159.1 | 167.0
HP SCR Tier Il | 161.0 | 162.6 | 168.0 | 157.0 | 156.6 | 162.0 SBOME-C9.5-GI-HPSCR Dual | 132.8 | 1354 | 1409 | 1285 | 1296 | 135.2
S8OME-C9.5-HPSCR | Tier Il | 1595 | 161.6 | 167.5 | 155.5 | 156.6 | 1615 Tierll | Fuel | +40 | +31 | +25 | +50 | +38 | +31
LP SCR Tier Il | 160.5 | 162.6 | 168.5 | 156.5 | 156.6 | 162.5 FuelOil | 1895 | 164.1 | 1725 | 1555 | 1581 | 1665
S80ME-C9.5-LPSCR Tier Il 159.5 | 1616 | 167.5 | 1555 | 155.6 | 161.5 Dual | 1336 | 136.3 | 141.7 | 1294 | 130.5 | 136.1
*The SFOC lower than 75% load in Tier Il mode is the value with T/C cut-out Tier Il Fuel | +40 | +31 | +25 | +50 | +38 | +32
. . . LP SCR FuelOil | 160.5 | 165.1 | 1735 | 1565 | 159.1 | 167.5
Main Dimensions and Mass SB0ME-C9.5-GI-LPSCR Dual | 132.8 | 1354 | 1409 | 1285 | 1296 | 135.2
Dimensions: A B C D E H1 H4 Tierll | Fuel | +40 | +31 | +25 | +50 | +38 | +32
[mm] [14,386|12,496| 1,890| 5,150| 1,334|15,640|15,500 FuelOl | 1595 | 1641 | 1725 | 1555 | 1581 | 1665
Cylinders: 6 7 8 9 (clg
L [mm] |10,100(11,434]12,768] 14,102 S
DryMass [t]| 833] 933| 1,043| 1,153 %
EcoEGR [] 11 12 13 14 o
Added | ESRTC [t 11 12 18] 14 g
Dry |HPSCR [t 6 10 10 15
Mass || pgoR [ = = = =
al 1 7 8 9 10
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G70ME-C10.5 .. .o cocosm

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 1.90 MPa - i
Cyl. L1 L2 L3 L4 Lo-La: 158 MPa Tier Il Engine
5 15,500 | 12,850 | 13,100 | 10,900 Optimized load range | L1/13 L2/L4
6 | 18,600 | 15,420 | 15,720 | 13,080 KW/cyl. Y3100 Engine type 50% | 75% | 100% | 50% | 75% | 100%
1304 [129.8 [136.3 |127.9 |126.5 |132.3
2620L3 High load Dual Fuel| /130.6| /130.5| /136.2| /128.2| /127.3| /132.3
' 25 G70ME-C10.5-Gl +39 | +29 | +24 | +47 | +36 | +29
T FuelOil | 160.4 | 161.1 | 168.0 | 1568.3 | 157.8 | 163.8
2,180
4 Tier lll Engine
in-t
% 5 mn Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [g/kwh] Dual | 1354 | 1346 | 1388 | 132.8 | 131.3 | 1347
Tier Il Engine Tierll | Fuel | +3.9 | +30 | +25 | +47 | +36 | +30
L1-13 L2-L4 EcoEGR FuelOil | 162.4 | 163.1 | 170.0 | 160.3 | 150.8 | 165.8
Optimized load range Tuning
50% 75% 100% 50% 75% 100% G70ME-C10.5-GI-EcoEGR Dual 1277 | 1286 | 1354 | 1252 | 1253 | 131.3
High load - 160.4 | 158.6 | 163.0 | 158.3 | 155.3 | 158.8 Tierll | Fuel | +39 | +30 ) +25 | +47 | +36 | +30
Part load EGB/HPT | 158.4 | 157.1 | 165.5 | 156.3 | 153.8 | 161.3 FuelQil | 1534 | 1566.1 | 166.0 | 151.3 | 152.8 | 161.8
Low load EGB/HPT | 156.4 | 158.1 | 165.5 | 154.3 | 154.8 | 161.3 Dual | 1361 | 136.3 | 141.3 | 133.6 | 1329 | 137.3
Tierm | Fuel | +40 | +31 | +25 | +48 | +37 | +30
Tier Il Engine EGRBP FuelOil| 1634 | 165.1 | 1730 | 161.3 | 161.8 | 168.8
Tier Ill technology Vod L1-13 L2-14 G70ME-C10.5-GI-EGRBP Dual | 130.2 | 1324 | 1396 | 127.7 | 1291 | 1356
Engine type °% Ts0% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +40 | +31 | +25 | +48 | +37 | +30
ECoEGR Tier Il | 162.4 | 160.6 | 165.0 | 160.3 | 157.3 | 160.8 FuelOil | 156.4 | 160.6 | 171.0 | 154.3 | 157.3 | 166.8
G70ME-C10.5-EcoEGR | Tier || | 153.4 | 153.6 | 161.0 | 151.3 | 150.3 | 156.8 Dual | 1315 | 1333 | 1396 | 1290 | 1300 | 1356
EGRBP Tier Il | 163.4 | 162.6 | 168.0 | 161.3 | 159.3 | 163.8 Tierlll | Fuel | +40 | +30 | +25 | +48 | +36 | +30
G70ME-C10.5-EGRBP | Tier|l | 156.4 | 158.1 | 166.0 | 154.3 | 154.8 | 161.8 HP SCR FuelQil | 157.9 | 161.6 | 171.0 | 1658 | 158.3 | 166.8
HP SCR Tier Il | 157.9 | 159.1 | 166.0 | 155.8 | 155.8 | 161.8 G70ME-C10.5-GI-HPSCR Dual | 1302 | 1325 | 1392 | 1277 | 1291 | 135.2
G7OME-C10.5-HPSCR | Tier || | 156.4 | 158.1 | 165.5 | 154.3 | 154.8 | 161.3 Tier|l | Fuel | +40 | +30 | +25 | +48 | +36 | +30
LP SCR Tierlll | 157.4 | 159.1 | 166.5 | 1566.3 | 155.8 | 162.3 FuelOil | 1564 | 1606 | 170.5 | 154.3 | 157.3 | 1663
G70ME-C10.5-LPSCR | Tier || 156.4 | 1581 | 165.5 | 154.3 | 154.8 | 161.3 Dual | 1311 | 183.3 | 140.0 | 1285 | 130.0 | 136.0
Tierll | Fuel | +40 | +30| +25 | +48 | +36 | +30
Main Di . dM LP SCR FuelOil | 157.4 | 161.6 | 171.5 | 155.3 | 1583 | 167.3
ain bimensions an ass G70ME-C10.5-GI-LPSCR Dual | 130.2 | 1324 | 139.2 | 127.7 | 1291 | 13511
Dimensions: A B C D [E H1 Tierll | Fuel | +40 | +30 | +25 | +48 | +36 | +30
[mm] [12,733]10,983| 1,750| 4,470| 1,044 Fuel Oil | 156.4 | 160.6 | 170.5 | 154.3 | 157.3 | 166.3

Cylinders: 5 6 9
L [mm] | 7,513| 8,557 2
Dry Mass [t] 521 586 |'In
ECoEGR [1] 14 16 Q
Added | ESRBP [ 15 16 o
Dry |HPSCR [ 4 5 G
Mass || pgoR [ = =
al It 5 6

4




G70ME-C9.5 P

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
Cyl. L1 L2 L3 L4 MEP ::;::i f;g mg: Tier Il Engine
5 18,200 | 13,700 | 13,600 | 10,250 Optimized load range | - L1/L3 L2/L4
6 | 21,840 | 16,440 | 16,320 | 12,300 KW/cyl. L3 640 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 25,480 | 19,180 | 19,040 | 14,350 i 1/34é5 . 1;3392 . 1/3?:.3% . 1/3%% . 1/217'2% . 1/3%% 0
i Dual Fuel| / 135.0 /134. . ) X :
8 29,120 | 21,920 | 21,760 | 16,400 2,720 - Gm’:/wlg;_g;fis " + 4?0 50|/ 150.6) /1895 /128.6) /155
L2 FuelOil | 165.5 | 165.6 | 172.0 | 161.5 | 159.5 | 165.0
2,050
Lt _ Tier Il Engine
0= = min’ Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil sroc [g/kwh] Dual | 139.6 | 1384 | 142.2 | 1351 | 132.3 | 1355
Tier Il Engine Tierlll | Fuel | +40 | +31 | +25 | +563 | +41 | +34
- ] L1-13 L2-L4 EcoEGR FuelOil| 167.5 | 167.6 | 174.0 | 1635 | 161.5 | 167.0
Optimized loadrange | TG =0 T o T 100% | 60% | 76% | 100% G70ME-C9.5-GI-ECoEGR Dual | 1319 | 1324 | 1387 | 127.4 | 126.4 | 1321
High load - 165.5 | 163.1 | 167.0 | 161.5 | 157.0 | 160.0 Tierll | Fuel | +40 | +31 | +25 | +63 | +41 | +34
Part load EGB/HPT | 162.5 | 161.6 | 168.5 | 158.5 | 155.5 | 161.5 FuelQil | 158.5 | 160.6 | 170.0 | 154.5 | 154.5 | 163.0
Low load EGB/HPT | 160.5 | 162.6 | 168.5 | 156.5 | 156.5 | 161.5 Dual | 1404 | 1401 | 144.7 | 1358 | 134.0 | 138.0
Tierll | Fuel | +41 | +31 | +26 | +54 | +42 | +34
Tier Il Engine EGRBP FuelOil| 168.5 | 169.6 | 177.0 | 164.5 | 1635 | 170.0
Tl icgimalgy Ve L1-138 2-14 G70ME-C9.5-GI-EGRBP Dual | 1336 | 1362 | 1421 | 1290 | 1301 | 135.4
Engine type 50% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +41 | +31 | +26 | +54 | +42 | +34
ECoEGR Tier Il | 167.5 | 165.1 | 169.0 | 163.5 | 159.0 | 162.0 FuelOil | 160.5 | 165.1 | 174.0 | 1565 | 159.0 | 167.0
G70ME-C9.5-EcoEGR | Tier || | 158.5 | 158.1 | 165.0 | 154.5 | 152.0 | 158.0 Dual | 1349 | 1371 | 142.2 | 1304 | 1311 | 1355
EGRBP Tierlll | 168.5 | 167.1 | 172.0 | 164.5 | 161.0 | 165.0 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
G70ME-C9.5-EGRBP | Tier|l | 160.5 | 162.6 | 169.0 | 156.5 | 156.5 | 162.0 HP SCR FuelOil | 162.0 | 166.1 | 174.0 | 158.0 | 160.0 | 167.0
HP SCR Tierlll | 162.0 | 163.6 | 169.0 | 158.0 | 157.5 | 162.0 G70ME-C9.5-GI-HPSCR Dual | 1836 | 136.3 | 141.7 | 1291 | 130.2 | 135.0
G7OME-C9.5-HPSCR | Tier |l | 160.5 | 162.6 | 1685 | 1565 | 156.5 | 161.5 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
LP SCR Tierlll | 161.5 | 163.6 | 169.5 | 157.5 | 157.5 | 162.5 FuelQil | 160.5 | 1651 | 173.5 | 156.5 | 1590 | 1665
G70ME-C9.5-LPSCR | Tier Il 160.5 | 162.6 | 1685 | 156.5 | 156.5 | 161.5 Dual | 134.5| 1371 | 1426 | 1299 | 131.0 | 135.9
Tierll | Fuel | +40 | +31 | +25 | +54 | +41 | +34
. . . LP SCR FuelOil | 161.5 | 166.1 | 1745 | 157.5 | 160.0 | 167.5
Main Dimensions and Mass G70ME-C9.5-GI-LPSCR Dual | 1336 | 1362 | 1417 | 1291 | 1302 | 135.0
Dimensions: A B C D E H1 H2 H3 Tierll | Fuel | +40 | +31 | +25 | +54 | +41 | +34
[mm]|13,410|11,660| 1,750| 4,760| 1,260|14,820 12,800 FuelOil | 160.5 | 165.1 | 1735 | 156.5 | 159.0 | 1665
Cylinders: 5 6 7 8 &")
L mm] | 8,335 9,595/10,855|12,115 o
DryMass [t]| 585| 665 750 855 ﬁ
EcoEGR  [{] 15 16 17 18 o
Added | EGRBP [ 14 16| 17| 18 g
Dry |HPSCR [ 4 5 6 7
Mass || pgoR [ = = = =
al 1 5 6 7 8

43




S70ME-C10.58 .......coczm0m

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.10 MPa - :
Cyl. L1 L2 L3 L4 Lo-La 158 MPa Tier Il Engine
5 17,150 | 12,900 | 13,750 | 10,350 Optimized load range | L1/13 12/L4
6 | 20,580 | 15,480 | 16,500 | 12,420 KW/cyl. L3 430 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 24,010 | 18,060 | 19,250 | 14,490 133.7 [132.5 [138.8 (1292 |126.4 |132.1
L3 i . 8| /138.8| /129.6| /127.7| /132.1
8 27 44 20.641 22, 16, 2750 High load Dual Fuel| /134.1| /133.8| /
440 0,640 000 6,560 2580 S70ME-C10.5-Gl +3.9 +3.0 +2.5 +5.2 +4.0 +3.3
L FuelOil | 164.5 | 164.6 | 171.0 | 160.5 | 1585 | 164.0
2,070
4 Tier lll Engine
in-1
= o mn Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil sroc [g/kwh] Dual | 138.8 | 1376 | 141.3 | 134.2 | 1315 | 1346
Tier Il Engine Tierlil | Fuel | +40 | +31 | +25 | +53 | +41 | +34
L =13 12-L4 ECOEGR FuelOil | 166.5 | 166.6 | 173.0 | 162.5 | 160.5 | 166.0
Optimized load range Tuning
50% 75% 100% 50% 75% 100% S70ME-C10.5-Gl-EcoEGR Dual 1311 | 131.6 | 137.9 | 1265 | 1255 | 131.2
High load - 1645 | 162.1 | 166.0 | 160.5 | 156.0 | 159.0 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
Part load EGB/HPT | 161.5 | 160.6 | 167.5 | 157.5 | 154.5 | 160.5 FuelQil | 157.5 | 1696 | 169.0 | 1535 | 1635 | 162.0
Low load EGB/HPT | 159.5 | 161.6 | 167.5 | 155.5 | 155.5 | 160.5 Dual | 139.6 | 139.2 | 143.8 | 135.0 | 133.1 | 1371
Tierll | Fuel | +41 | +31 | +26 | +54 | +41 | +34
Tier Ill Engine EGRBP Fuel Ol | 167.5 | 168.6 | 176.0 | 1635 | 162.5 | 169.0
Tier Ill technology Vod L1-13 L2-14 S70ME-C10.5-GI-EGRBP Dual | 1327 | 1354 | 141.3 | 1282 | 1293 | 1346
Engine type °% T50% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +41 | +31 | +26 | +564 | +41 | +34
ECoEGR Tierlll | 166.5 | 164.1 | 168.0 | 162.5 | 158.0 | 161.0 FuelOil | 159.5 | 164.1 | 173.0 | 1555 | 1580 | 166.0
S70ME-C10.5-EcoEGR | Tier Il | 157.5 | 157.1 | 164.0 | 153.5 | 151.0 | 157.0 Dual | 1341 | 136.3 | 141.3 | 1295 | 130.2 | 1346
EGRBP Tier Il | 167.5 | 166.1 | 171.0 | 1635 | 160.0 | 164.0 Tierlll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
S70ME-C10.5-EGRBP | Tier|| | 159.5 | 161.6 | 168.0 | 155.5 | 155.5 | 161.0 HP SCR FuelQil | 161.0 | 165.1 | 173.0 | 157.0 | 159.0 | 166.0
HP SCR Tier Il | 161.0 | 162.6 | 168.0 | 157.0 | 156.5 | 161.0 S70ME-C10.5-GI-HPSCR Dual | 132.8 | 1354 | 1409 | 128.3 | 1294 | 134.2
S70ME-C10.5-HPSCR | Tier || | 159.5 | 161.6 | 167.5 | 155.5 | 1555 | 160.5 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
LP SCR Tier Il | 160.5 | 162.6 | 168.5 | 156.5 | 156.5 | 161.5 FuelOil | 1895 | 164.1 | 1725 | 1555 | 1580 | 1665
S70ME-C10.5-LPSCR | Tigr || 159.5 | 161.6 | 167.5 | 1555 | 155.5 | 160.5 Dual | 133.7 | 136.3 | 141.7 | 1291 | 130.2 | 1351
Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
Main Di . dM LP SCR FuelOil | 160.5 | 165.1 | 173.5 | 1565 | 159.0 | 166.5
ain bimensions an ass S70ME-C10.5-GI-LPSCR Dual | 132.8 | 1354 | 1409 | 1283 | 1294 | 1342
Dimensions: A B C D E H1 H4 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
[mm] [11,470| 9,950| 1,520| 4,012] 1,098 12,575 FuelOil | 1595 | 164.1 | 172.5 | 155.5 | 158.0 | 165.5
Cylinders: 5 6 7 8 ‘1‘)
L [mm] | 7,446| 8,544| 9,642|10,740 2
DryMass [t] | 424| 502| 563] 634 m
EcoEGR  [t] 15 16 17 18 9
Added | EGRBP i 15 16 17 18 g
Dry |HPSCR [ 4 5 6 6
Mass || pgoR [ = = = =
al It 5 6 7 7
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S65ME-C8.68 .......cocemwm

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
Cyl. L1 L2 L3 L4 MEP ::;::i ng m;’: Tier Il Engine
5 13,650 | 10,750 | 10,750 | 8,500 Optimized load range | - L1/L3 L2/L4
6 16,380 | 12,900 | 12,900 | 10,200 KW/cyl. L5 730 Engine type 50% | 75% | 100% | 50% | 75% | 100%
o Tieaeo 200 Tiateco i | i) sl 10| 1287 7o
i Dual Fuel| /134.1| /133. . ) )
8 21,840 | 17,200 | 17,200 | 13,600 2,150 - Sssw%h_g;%_m o RIS R K S R L A
L2 FuelOil | 164.4 | 164.1 | 1705 | 161.4 | 159.4 | 164.9
1,700
Lt _ Tier Il Engine
5 = min’ Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [gkwh] Dual | 1387 | 1371 | 1409 | 1352 | 1324 | 1355
Tier Il Engine Tierll | Fuel | +40 | +30 | +25 | +51 | +39 | +3.2
- ] L1-13 L2-L4 ECoEGR FuelOil| 166.4 | 166.1 | 172.5 | 1634 | 161.4 | 1669
Optimized loadrange | TG =0 T o T 100% | 60% | 76% | 100% S65ME-C8.6-GI-ECoEGR Dual | 1310 | 1311 | 1374 | 1275 | 1265 | 1321
High load - 164.4 | 161.6 | 165.5 | 161.4 | 156.9 | 159.9 Tierll | Fuel | +40 | +30 ) +25 | +51 | +39 | +32
Part load EGB/HPT | 161.4 | 160.1 | 167.0 | 158.4 | 155.4 | 161.4 FuelOil | 157.4 | 1591 | 1685 | 154.4 | 154.4 | 162.9
Low load EGB/HPT | 159.4 | 161.1 | 167.0 | 156.4 | 156.4 | 161.4 Dual | 139.5 | 138.8 | 1434 | 136.0 | 134.1 | 1381
Tierm | Fuel | +41 | +31 | +26 | +52 | +39 | +32
Tier Il Engine EGRBP FuelOil| 167.4 | 168.1 | 1755 | 164.4 | 1634 | 169.9
Tl icgimalgy Ve L1-138 2-14 S65ME-C8.6-GI-EGRBP Dual | 1327 | 1349 | 1408 | 1292 | 1302 | 1355
Engine type 50% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +41 | +31 | +26 | +562 | +39 | +32
ECOEGR Tier lll | 166.4 | 163.6 | 167.5 | 163.4 | 158.9 | 161.9 FuelOil | 159.4 | 1636 | 172.5 | 1564 | 1589 | 1669
S65ME-C8.6-ECOEGR | Tigr || | 157.4 | 156.6 | 163.5 | 154.4 | 151.9 | 157.9 Dual | 1340 | 1358 | 1409 | 1305 | 131.2 | 1355
EGRBP Tier Il | 167.4 | 165.6 | 170.5 | 164.4 | 160.9 | 164.9 Tierll | Fuel | +40 | +30 | +25 | +51 | +39 | +32
S65ME-C8.6-EGRBP | Tier|l | 159.4 | 161.1 | 167.5 | 156.4 | 156.4 | 161.9 HP SCR FuelQil | 160.9 | 164.6 | 1725 | 157.9 | 159.9 | 166.9
HP SCR Tierlll | 160.9 | 162.1 | 167.5 | 157.9 | 157.4 | 161.9 S65ME-C8.6-GI-HPSCR Dual | 132.8 | 135.0 | 1404 | 129.2 | 130.3 | 1351
S65ME-C8.6-HPSCR | Tier Il | 159.4 | 161.1 | 167.0 | 156.4 | 156.4 | 161.4 Tier|l | Fuel | +40 | +30 | +25 | +51 | +39 | +32
LP SCR Tierll | 160.4 | 162.1 | 168.0 | 157.4 | 157.4 | 162.4 FuelQil | 1894 | 1636 | 1720 | 1564 | 1589 | 1664
S65ME-C8.6-LPSCR Tier Il 159.4 | 1611 | 167.0 | 156.4 | 156.4 | 161.4 Dual | 1336 | 1356.8 | 141.3 | 1301 | 1311 | 136.0
Tierll | Fuel | +40 | +31 | +25 | +51 | +39 | +32
. . . LP SCR FuelOil | 160.4 | 164.6 | 173.0 | 157.4 | 1599 | 167.4
Main Dimensions and Mass S65ME-C8.6-GI-LPSCR Dual | 1327 | 1350 | 1404 | 129.2 | 1303 | 135.1
Dimensions: A B C D E H1 H2 H3 Tierll | Fuel | +40 | +31 | +25 | +51 | +39 | +32
[mm] [11,539]10,129| 1,410| 4,124| 1,084|12,600 11,025 FuelOil | 159.4 | 1636 | 172.0 | 156.4 | 1589 | 166.4
Cylinders: 5 6 7 8 g
L mm] | 7,188| 8,272| 9,356/10,440 4]
DryMass []| 390| 460 522 587 ﬁ
EcoEGR [] 14 15 16 17 o
Added | EGRBP [ 14 15 16 17 g
Dy |HPSCR [ 4 5 6 6
Mass || pgoR [ = = = =
al M 5 5 6 7
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G60ME-C10.58 .......coczmm

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.10 MPa - i
Cyl. L1 L2 L3 L4 LoLa 158 MPa Tier Il Engine
5 14,200 | 10,700 | 9,950 | 7,500 Optimized load range | - L1/L3 L2/L4
6 17,040 | 12,840 | 11,940 | 9,000 KW/cyl. L5 840 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 19,880 | 14,980 | 13,930 | 10,500 1312 1312 [138.0 [126.7 |1252 [131.3
L3 i Dual Fuel| /131.6| /132.5| /138| /127.1| /126.5| /131.3
8 22,721 17,12 15,92 12,000 1,990 High load u
0 0 | 15,920 b0 GGOME-C10.5-Gl +39 | +30 | +25 | +52 | +4.0 | +33
T FuelOil | 161.5 | 163.1 | 170.0 | 157.5 | 157.0 | 163.0
1,500
4 Tier lll Engine
in-t
L Tier Il technology L1-13 L2-14
72 103 . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [gkwh] Dual | 136.2 | 136.3 | 1405 | 1317 | 130.2 | 133.8
Tier Il Engine Tierll | Fuel | +40 | +30 | +25 | +563 | +40 | +33
o A oad . L1-13 L2-L4 ECoEGR FuelOil| 1635 | 165.1 | 172.0 | 159.5 | 159.0 | 165.0
- !
pimzecioadrange ) IUNNG - Tooes | 75% | 100% | 50% | 75% | 100% GBOME-C10.5-GI-ECOEGR Dual | 1285 | 130.3 | 1371 | 1240 | 124.3 | 1304
High load - 161.5 | 160.6 | 165.0 | 157.5 | 154.5 | 158.0 Tierll | Fuel | +40 | +30 ) +25| +53 | +40 | +33
Part load EPT 159.5 | 159.1 | 167.5 | 155.,5 | 153.0 | 160.5 Fuel Oil | 15645 | 1581 | 168.0 | 150.5 | 152.0 | 161.0
Low load EPT 157.5 | 160.1 | 167.5 | 153.5 | 154.0 | 160.5 Dual | 1370 | 1379 | 143.0 | 1325 | 1319 | 136.3
Tierll | Fuel | +40 | +31 | +26 | +54 | +41 | +34
Tier Il Engine EGRBP FuelOil | 1645 | 167.1 | 175.0 | 160.5 | 161.0 | 168.0
Terllicaimsy o L1-138 12-14 G60ME-C10.5-GI-EGRBP Dual | 1310 | 1341 | 141.3 | 1265 | 1280 | 1346
Engine type °% T50% | 75% | 100% | 50% | 75% | 100% Tiertl | Fuel | +40 | +31 | +26 | +54 | +41 | +34
ECoEGR Tier Il | 163.5 | 162.6 | 167.0 | 159.5 | 156.5 | 160.0 FuelOil | 157.5 | 162.6 | 173.0 | 1535 | 1565 | 166.0
G6OME-C10.5-EcoEGR | Tier || | 154.5 | 155.6 | 163.0 | 150.5 | 149.5 | 156.0 Dual | 1324 | 1350 | 141.3 | 127.8 | 1289 | 1346
EGRBP Tier Il | 164.5 | 164.6 | 170.0 | 160.5 | 1585 | 163.0 Tierlll | Fuel | +40 | +31 | +25 | +53 | +41 | +33
G60ME-C10.5-EGRBP | Tier|l | 157.5 | 160.1 | 168.0 | 153.5 | 154.0 | 161.0 HP SCR FuelQil | 159.0 | 163.6 | 173.0 | 165.0 | 157.5 | 166.0
HP SCR Tier Il | 159.0 | 161.1 | 168.0 | 155.0 | 155.0 | 161.0 G60OME-C10.5-GI-HPSCR Dual | 1311 | 1341 | 1409 | 1266 | 1281 | 134.2
GEOME-C10.5-HPSCR | Tier I | 157.56 | 1601 | 167.5 | 153.5 | 154.0 | 160.5 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +33
LP SCR Tierlll | 158.5 | 161.1 | 168.5 | 1545 | 155.0 | 161.5 FuelQil | 157.5 | 1626 | 172.5 | 1535 | 1565 | 1665
G60ME-C10.5-LPSCR | Tier || 157.5 | 160.1 | 167.5 | 153.5 | 154.0 | 160.5 Dual | 131.9 | 135.0 | 141.7 | 1274 | 128.9 | 1351
Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
Main Di . dM LP SCR FuelOil | 1585 | 1636 | 1735 | 1545 | 1575 | 1665
ain bimensions an ass G60ME-C10.5-GI-LPSCR Dual | 1311 | 1341 | 1409 | 1265 | 1281 | 1342
Dimensions: A B c D E H1 H2 H3 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
[mm] 1,500] 4,090 1,080|12,750 11,075 FuelOil | 157.5 | 162.6 | 172.5 | 1535 | 1565 | 1655
Cylinders: 5 6 7 8 g
L mm] | 7,390| 8,470| 9,550[10,630 2
DryMass [t]| 395] 439 491| 543 m
ECOEGR  [t] 14 14 15 16 9
Added | EGRBP [ 14 14| 15| 16 =)
Dry |HPSCR [ 3 4 5 5 o
Mass || pgoR [ = = = =
al M 5 6 7 7
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S60ME-C10.58 .......coccmm

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.10 MPa - :
Cyl. L1 L2 L3 L4 LoLa 158 MPa Tier Il Engine
5 12,450 | 9,400 | 10,000 | 7,500 Optimized load range | L1/13 12/L4
6 14,940 | 11,280 | 12,000 | 9,000 KW/cyl. L5 490 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 17,430 | 13,160 | 14,000 | 10,500 1337 (1325 (1388 [129.2 [126.5 |132.1
L3 i Dual Fuel| /134.2| /133.8| /138.8| /129.6| /127.7| /132.1
8 19,920 | 15,040 | 16, 12,000 2,000 High load u
9,920 5,040 6,000 1880 S60ME-C10.5-Gl +3.9 +3.0 +2.5 +5.2 +4.0 +3.3
L FuelOil | 164.5 | 164.6 | 171.0 | 160.5 | 1585 | 164.0
1,500
4 Tier lll Engine
in-t
o 108 mn Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil sroc [g/kwh] Dual | 138.8 | 1376 | 141.3 | 134.3 | 1315 | 1346
Tier Il Engine Tierll | Fuel | +40 | +31 | +25 | +563 | +40 | +33
L =13 12-L4 EcoEGR FuelOil | 166.5 | 166.6 | 173.0 | 162.5 | 160.5 | 166.0
Optimized load range Tuning
50% 75% 100% 50% 75% 100% S60ME-C10.5-Gl-EcoEGR Dual 1311 | 131.6 | 137.9 | 1266 | 1255 | 131.2
High load - 1645 | 162.1 | 166.0 | 160.5 | 156.0 | 159.0 Tierll | Fuel | +40 | +31 | +25| +53 | +40 | +33
Part load EGB/HPT | 161.5 | 160.6 | 167.5 | 157.5 | 154.5 | 160.5 Fuel Oil | 157.5 | 159.6 | 169.0 | 1563.5 | 1535 | 162.0
Low load EGBMPT | 1595 | 161.6 | 167.56 | 1555 | 1565 | 160.5 Dual | 1396 | 1392 | 143.8 | 1350 | 1332 | 1372
Tierll | Fuel | +41 | +31 | +26 | +54 | +41 | +34
Tier Ill Engine EGRBP Fuel Ol | 167.5 | 168.6 | 176.0 | 1635 | 162.5 | 169.0
Tl icgimalgy Vo L1-18 L2-14 S60ME-C10.5-GI-EGRBP Dual | 1327 | 1354 | 141.3 | 1282 | 1293 | 1346
Engine type °% T50% | 75% | 100% | 50% | 75% | 100% Tiertl | Fuel | +41 | +31 | +26 | +54 | +41 | +34
ECoEGR Tierlll | 166.5 | 164.1 | 168.0 | 162.5 | 158.0 | 161.0 FuelOil | 159.5 | 164.1 | 173.0 | 1555 | 1580 | 166.0
S60ME-C10.5-EcoEGR | Tier |l | 157.5 | 157.1 | 164.0 | 153.5 | 151.0 | 157.0 Dual | 1341 | 136.3 | 141.3 | 1296 | 130.2 | 1346
EGRBP Tier Il | 167.5 | 166.1 | 171.0 | 1635 | 160.0 | 164.0 Tierlll | Fuel | +40 | +31 | +25 | +53 | +40 | +33
S60ME-C10.5-EGRBP | Tier|| | 159.5 | 161.6 | 168.0 | 155.5 | 155.5 | 161.0 HP SCR FuelQil | 161.0 | 165.1 | 173.0 | 157.0 | 159.0 | 166.0
HP SCR Tier Il | 161.0 | 162.6 | 168.0 | 157.0 | 156.5 | 161.0 S60ME-C10.5-GI-HPSCR Dual | 132.8 | 1354 | 1409 | 128.3 | 129.4 | 134.2
SG0ME-C10.5-HPSCR | Tier || | 159.5 | 161.6 | 167.5 | 155.5 | 1555 | 160.5 Tierll | Fuel | +40 | +31 | +25 | +53 | +40 | +33
LP SCR Tier Il | 160.5 | 162.6 | 168.5 | 156.5 | 156.5 | 161.5 FuelOil | 1895 | 164.1 | 1725 | 155.5 | 1580 | 1665
S60ME-C10.5-LPSCR | Tigr || 159.5 | 161.6 | 167.5 | 1555 | 155.5 | 160.5 Dual | 1836 | 136.3 | 141.7 | 1291 | 130.2 | 1351
Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +33
Main Di . dM LP SCR FuelOil | 160.5 | 165.1 | 173.5 | 1565 | 159.0 | 166.5
ain bimensions an ass SB0ME-C10.5-GI-LPSCR Dual | 132.8 | 1354 | 1409 | 128.3 | 129.4 | 134.2
Dimensions: A B C D E H1 H2 H3 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +3.3
[mm]| 9,825| 8,525| 1,800| 3,420| 940/10,950 10,125 FuelOil | 159.5 | 164.1 | 172.5 | 1555 | 158.0 | 1655
Cylinders: 5 6 7 8 g
L [mm] | 6,502| 7,442| 8,382| 9,322 2
DryMass []| 203] 332 369| 425 m
EcoEGR [t] 14 14 15 16 9
Added | EGRBP i 14 14 15| 16 g
Dry |HPSCR [f 3 4 5 5
Mass || pgoR [ = = = =
al It 5 5 6 7
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G50ME-C9.6 s oo

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.10 MPa - i
Cyl. L1 L2 L3 L4 LoLa 158 MPa Tier Il Engine
5 8,600 | 6,450 | 6,800 | 5,100 Optimized load range | - L1/18 12/L4
6 10,320 | 7,740 | 8,160 | 6,120 KW/cyl. ' 720 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 12,040 | 9,030 | 9,520 | 7,140 132.8 1329 [139.6 [128.3 |1268 [133.0
L3 i . 4.2| /139.6| /128.7| /128.1| /133.0
8 13,7 10,32 10, 1 1.360 High load Dual Fuel| /133.3| /13
9 12428 1?;8 122?18 2128 1200 G50ME-C9.6-Gl +40 | +80 | +25 | +53 | +4.0 | +33
d : : : ' FuelOil | 163.5 | 165.1 | 172.0 | 1595 | 159.0 | 165.0
1,020
4 Tier lll Engine
in-1
L Tier Il technology L1-13 L2-14
79 100 . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil sroc [g/kwh Dual | 1379 | 1380 | 1422 | 133.3 | 1319 | 1355
Tier Il Engine Tierlll | Fuel | +40 | +31 | +25 | +54 | +41 | +34
o A oad . L1-13 2-L4 ECoEGR FuelOil | 165.5 | 167.1 | 1740 | 1615 | 161.0 | 167.0
- .
primzecioadrange | NI o0 T 76% | 100% | 50% | 75% | 100% G50ME-C9.6-GI-ECoEGR Dual | 1302 | 1320 | 1387 | 1257 | 1259 | 1320
High load - 163.5 | 162.6 | 167.0 | 159.5 | 156.5 | 160.0 Tierll | Fuel | +40 | +31 | +25 | +54 | +41 | +34
Part load EGB/HPT | 161.5 | 161.1 | 169.5 | 157.5 | 155.0 | 162.5 FuelOil | 156.5 | 160.1 | 170.0 | 152.5 | 154.0 | 163.0
Low load EGBMHPT | 159.5 | 162.1 | 169.5 | 1555 | 156.0 | 162.5 Dual | 1387 | 1396 | 144.7 | 1341 | 1335 | 1380
Tierm | Fuel | +41 | +31 | +26 | +55 | +42 | +34
Tier Ill Engine EGRBP FuelOil | 1665 | 169.1 | 177.0 | 1625 | 163.0 | 170.0
Terllicaimsy o L1-13 12-14 G50ME-C9.6-GI-EGRBP Dual | 1327 | 1358 | 1430 | 1281 | 129.7 | 136.3
Engine type °% T50% | 75% | 100% | 50% | 75% | 100% Tiertl | Fuel | +41 | +31 | +26 | +55 | +42 | +34
ECoEGR Tier Il | 165.5 | 164.6 | 169.0 | 161.5 | 158.5 | 162.0 FuelOil | 1595 | 164.6 | 1750 | 1555 | 1585 | 168.0
G50ME-C9.6-EcoEGR | Tier|l | 156.5 | 157.6 | 165.0 | 152.5 | 151.5 | 158.0 Dual | 1340 | 1367 | 1430 | 129.5 | 1306 | 136.3
EGRBP Tier Il | 166.5 | 166.6 | 172.0 | 162.5 | 160.5 | 165.0 Tierlll | Fuel | +40 | +31 | +26 | +54 | +41 | +34
G50ME-C9.6-EGRBP | Tier|l | 159.5 | 162.1 | 170.0 | 155.5 | 156.0 | 163.0 HP SCR FuelQil | 161.0 | 1656 | 175.0 | 157.0 | 159.5 | 168.0
HP SCR Tier Il | 161.0 | 163.1 | 170.0 | 157.0 | 157.0 | 163.0 G50ME-C9.6-GI-HPSCR Dual | 1328 | 1358 | 1426 | 128.2 | 129.7 | 1359
G50ME-C9.6-HPSCR | Tier Il | 1595 | 162.1 | 169.5 | 1555 | 156.0 | 162.5 Tierll | Fuel | +40 | +31 | +26 | +54 | +41 | +34
LP SCR Tier Il | 160.5 | 163.1 | 170.5 | 156.5 | 157.0 | 163.5 S I 0ol 163 O i, Of [0 S 15651 172
G50ME-C9.6-LPSCR | Tierll | 159.5 | 162.1 | 169.5 | 155.5 | 156.0 | 162.5 Dual | 133.6 | 136.7 | 143.4 | 129.0 | 130.6 | 136.7
Tierll | Fuel | +41 | +31 | +26 | +54 | +41 | +34
Main Di . dM LP SCR FuelOil | 160.5 | 165.6 | 1755 | 1565 | 159.5 | 1685
‘a"‘_‘ imensions an ass G50ME-C9.6-GI-LPSCR Dual | 1327 | 1358 | 1426 | 128.2 | 129.7 | 1359
Dimensions: A B c D E H1 H2 H3 Tierll | Fuel | +41 | +31 | +26 | +54 | +41 | +34
mm]| 9,962| 8,757| 1,205| 3,776] 872|11,300]10,649| 9,775 Fuelon| 1595 | 1626 1725 | 1555 1585 1675

Cylinders: 5 6 7 8 9 g
L [mm] | 5,779| 6,651| 7,523| 8,395| 9,267 =)
DryMass [ | 210| 245 275 310| 345 ﬁ
EcoEGR  [t] 6 8 9 10 12 (I)

Added | EGRBP 1 6 8 9| 10 12 g

Dry |HPSCR [t 4 4 5 6 6

Mass || pgoR [ = = = = =

Gl [t 4 4 5 5 6
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S50ME-C9.78 ......cocecum

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
MEP L1-L3: 2.10 MPa - :
Cyl. L1 L2 L3 L4 LoLa 158 MPa Tier Il Engine
5 8,900 | 6,700 | 6,450 | 4,850 Optimized load range | L1/13 L2/L4
6 10,680 | 8,040 | 7,740 | 5,820 KW/cyl. L' 780 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 12,460 | 9,380 | 9,030 | 6,790 1312 [131.2 [1380 |126.7 |1252 |131.3
L3 i X 5| /138.0| /127.1| /126.5| /131.3
8 14,24 10,72 10,32 7,7 1.290 High load Dual Fuel| /131.6| /132.5] /
9 16028 1(2)()68 1?218 87?8 1,340 S50ME-C9.7-Gl +39 | +3.0 | +25 | +56.2 +4.0 | +33
: : . . Th FuelOil | 161.5 | 163.1 | 170.0 | 157.5 | 157.0 | 163.0
970
4 Tier lll Engine
in-1
85 117 L Tier Il technology Mode L1-13 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [gkwh] Dual | 136.2 | 136.3 | 1405 | 1317 | 130.2 | 133.8
Tier Il Engine Tierll | Fuel | +40 | +30 | +25 | +563 | +40 | +33
L1-13 L2-L4 EcoEGR FuelOil| 1635 | 165.1 | 172.0 | 159.5 | 159.0 | 165.0
Optimized load range Tuning
50% 75% 100% 50% 75% 100% S50ME-C9.7-GI-EcoEGR Dual | 1285 | 130.3 | 1371 | 124.0 | 124.3 | 1304
High load - 161.5 | 160.6 | 165.0 | 157.5 | 154.5 | 158.0 Tierll | Fuel | +40 | +30 ) +25| +53 | +40 | +33
Part load EGB/MHPT | 159.5 | 159.1 | 167.5 | 155.5 | 153.0 | 160.5 Fuel Oil | 15645 | 1581 | 168.0 | 150.5 | 152.0 | 161.0
Low load EGB/HPT | 157.5 | 160.1 | 167.5 | 153.5 | 154.0 | 160.5 Dual | 1370 | 1379 | 143.0 | 1325 | 1319 | 136.3
Tierll | Fuel | +40 | +31 | +26 | +54 | +41 | +34
Tier Il Engine EGRBP FuelOil | 1645 | 167.1 | 175.0 | 160.5 | 161.0 | 168.0
Tier IIl technology Mod L1-13 L2-14 S50ME-C9.7-GI-EGRBP Dual | 1310 | 1341 | 141.3 | 126.5 | 128.0 | 1346
Engine type °% Ts0% | 75% | 100% | 50% | 75% | 100% Tiertl | Fuel | +40 | +31 | +26 | +54 | +41 | +34
ECoEGR Tier Il | 163.5 | 162.6 | 167.0 | 159.5 | 156.5 | 160.0 FuelOil | 157.5 | 162.6 | 173.0 | 1535 | 1565 | 166.0
S50ME-C9.7-EcoEGR | Tier |l | 154.5 | 155.6 | 163.0 | 150.5 | 149.5 | 156.0 Dual | 1324 | 1350 | 141.3 | 127.8 | 1289 | 1346
EGRBP Tier Il | 164.5 | 164.6 | 170.0 | 1605 | 1585 | 163.0 Tierlll | Fuel | +40 | +31 | +25 | +53 | +41 | +33
S50ME-C9.7-EGRBP | Tier|l | 157.5 | 160.1 | 168.0 | 153.5 | 154.0 | 161.0 HP SCR FuelQil | 159.0 | 163.6 | 173.0 | 165.0 | 157.5 | 166.0
HP SCR Tier Il | 159.0 | 161.1 | 168.0 | 155.0 | 155.0 | 161.0 S50ME-C9.7-GI-HPSCR Dual | 1311 | 1341 | 1409 | 1266 | 1281 | 134.2
S50ME-C9.7-HPSCR | Tigr Il | 1575 | 160.1 | 167.5 | 153.5 | 154.0 | 160.5 Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +33
LP SCR Tierll | 158.5 | 161.1 | 168.5 | 1545 | 155.0 | 161.5 FuelQil | 157.5 | 1626 | 172.5 | 1535 | 1565 | 1665
S50ME-C9.7-LPSCR Tier Il 1575 | 160.1 | 167.5 | 153.5 | 154.0 | 160.5 Dual | 131.9 | 135.0 | 141.7 | 1274 | 1289 | 1351
Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
Main Di . dM LP SCR FuelOil | 1585 | 163.6 | 173.5 | 1545 | 157.5 | 1665
‘a"‘.‘ Imensions an ass S50ME-C9.7-GI-LPSCR Dual | 1311 | 1341 | 1409 | 1265 | 1281 | 1342
DSOS, &) E © D E || A2 || LR Tierll | Fuel | +40 | +31 | +25 | +53 | +41 | +34
[mml] 9,320] 8130] 1,190] 3,350] 875]10232 8,850 FuelOil| 1575 | 1626 | 1725 | 1535 | 1665 | 1655
Cylinders: 5 6 7 8 9 g
L mml | 5,757| 6,632| 7,507| 8,382| 9,257 2
DryMass [l | 193] 223| 259 289] 320 m
ECOEGR  [t] 7 8 9 11 12 o
Added | EGRBP It 7 8 of 1] 12 g
Dry |HPSCR [ 4 4 5 6 7
Mass || pSCR [ - - - = =
al It 4 4 5 5 6
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S50ME-C8.5 s o AT

Engine Output* [kw] Gl (Methane) sGc + SPOC, SFOC [g/kWh]
Cyl. L1 L2 L3 L4 MEP ::;::i f:gg m;’: Tier Il Engine
5 8,300 | 6,650 | 6,700 | 5,350 Optimized load range | L1/13 12/L4
6 9,960 | 7,980 | 8,040 | 6,420 KW/cyl. L1 660 Engine type 50% | 75% | 100% | 50% | 75% | 100%
ool ssol sl e | L - R RN
i ual ruel . . . . R .
. EOTIETARTTR T o e e R S s
’ : : : L2 FuelOil | 168.5 | 168.6 | 175.0 | 164.5 | 162.6 | 169.0
* For 10 Cyl. engine (10S50ME-C8.5), please contact us. 1,070
This engine type has the extended L Tier lll Engine
layout area, please see page 86 min-! Tier Ill technology L1-L3 L2-L4
102 127 Engine type Mede 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [gkwh] Dual | 1421 | 1409 | 1447 | 1378 | 1351 | 139.0
Tier Il Engine Tierll | Fuel | +41 | +31 | +26 | +51 | +39 | +32
. L =13 12-L4 ECOEGR FuelOil| 170.5 | 170.6 | 177.0 | 1665 | 164.6 | 171.0
Optimized loadrange | TG =0 T o T 100% | 60% | 76% | 100% S50ME-C8.5-GI-EcoEGR Dual | 134.4 | 1349 | 141.3 | 1301 | 1201 | 1356
High load - 168.5 | 166.1 | 170.0 | 164.5 | 160.1 | 164.0 Tierll | Fuel | +41 | +31 | +26 | +51 | +39 | +32
Part load EGB/HPT | 165.5 | 164.6 | 171.5 | 161.5 | 158.6 | 165.5 FuelQil | 161.5 | 1636 | 1730 | 157.5 | 157.6 | 167.0
Low load EGB/HPT | 163.5 | 165.6 | 171.5 | 159.5 | 159.6 | 165.5 Dual | 1429 | 1426 | 1472 | 1386 | 136.8 | 141.5
Tierl | Fuel | +42 | +32 | +26 | +52 | +40 | +33
Tier lll Engine EGRBP FuelOil| 171.5 | 172.6 | 180.0 | 167.5 | 166.6 | 174.0
Tl icgimalgy Vode L1-138 L2-14 S50ME-C8.5-GI-EGRBP Dual | 1361 | 1387 | 1446 | 131.8 | 1329 | 139.0
Engine type 50% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +42 | +32 | +26 | +562 | +40 | +33
ECoEGR Tierll | 170.5 | 168.1 | 172.0 | 166.5 | 162.1 | 166.0 FuelOil| 1635 | 168.1 | 177.0 | 1595 | 162.1 | 171.0
S50ME-C8.5-EcoEGR | Tierll | 161.5 | 161.1 | 168.0 | 157.5 | 155.1 | 162.0 Dual | 1374 | 1396 | 1447 | 1331 | 133.8 | 139.0
EGRBP Tier Il | 171.5 | 1701 | 1750 | 167.5 | 164.1 | 169.0 Tierlll | Fuel | +41 | +31 | +26 | +51 | +39 | +32
S50ME-C8.5-EGRBP | Tier|l | 163.5 | 165.6 | 172.0 | 159.5 | 159.6 | 166.0 HP SCR Fuel Ol | 165.0 | 169.1 | 177.0 | 161.0 | 163.1 | 171.0
HP SCR Tierlll | 165.0 | 166.6 | 172.0 | 161.0 | 160.6 | 166.0 S50ME-C8.5-GI-HPSCR Dual | 136.1 | 138.8 | 144.3 | 131.8 | 133.0 | 138.6
S50ME-C8.5-HPSCR | Tier Il | 1635 | 1656 | 171.5 | 159.5 | 159.6 | 165.5 Tierll | Fuel | +41 | +31 | +26 | +51 | +39 | +32
LP SCR Tier Il | 164.5 | 166.6 | 172.5 | 160.5 | 160.6 | 166.5 FuelOil | 163.5 | 1681 | 176.5 | 1595 | 162.1 | 1705
S50ME-C8.5-LPSCR Tier Il 163.5 | 165.6 | 1715 | 1595 | 159.6 | 165.5 Dual | 1370 | 139.6 | 1451 | 1327 | 133.8 | 1394
Tieril | Fuel | +41 | +31 | +26 | +51 | +39 | +32
. . . LP SCR FuelOil | 164.5 | 169.1 | 177.5 | 160.5 | 163.1 | 171.5
Main Dimensions and Mass S50ME-C8.5-GI-LPSCR Dual | 1361 | 1388 | 1443 | 131.8 | 1330 | 1386
Dimensions: A B c D E H1 H2 H3 Tierll | Fuel | +41 | +31 | +26 | +51 | +39 | +3.2
[mm]| 8,707] 7,619] 1,088] 3,150] 850] 9,500] 8,828] 8,250 FuelOil | 1635 | 168.1 | 1765 | 1595 | 162.1 | 1705

Cylinders: 5 6 7 8 9 g
L mm] | 5589| 6,439] 7,289| 8,139] 8,989 =]
DryMass ]| 180 210] 240 270] 295 ﬁ
ECOEGR  [t] 6 7 9 10 11 o

Added | EGRBP_ It 6 7 9| 10| 11 b

Dry |HPSCR [t 3 4 5 5 6

Mass || pgoR [ = = = = =

al M 4 4 5 5 6
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G45ME-C9.5 s L AT

Engine Output kw] Gl (Methane) sGc + SPoOC, SFOC [g/kwh]
Cyl. L1 L2 L3 L4 MEP ::;::i f;g m;’: Tier Il Engine
5 6,950 | 5225 | 5450 | 4,100 Optimized load range | L1/13 L2/L4
6 8,340 | 6,270 | 6,540 | 4,920 KW/cyl. L4 300 Engine type 50% | 75% | 100% | 50% | 75% | 100%
T E o o e S i iars| Fraral o]V iaze| 1514|385
i Dual Fuel| /137.5| /137.1 . . . .
8 11,120 | 8,360 | 8,720 | 6,560 1,090 e Gﬁl:’wlgg_ggi_el +4.05 A R e R )
L2 FuelOil | 168.5 | 168.6 | 175.0 | 164.5 | 162.5 | 168.0
820
Lt _ Tier Il Engine
= I min’ Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil srFoc [gkwh] Dual | 1421 | 1409 | 1447 | 1375 | 134.8 | 1380
Tier Il Engine Tierll | Fuel | +41 | +31 | +26 | +54 | +42 | +34
B _ L1-13 L2-L4 EcoEGR FuelOil| 170.5 | 170.6 | 177.0 | 1665 | 164.5 | 170.0
Optimized loadrange | TG =0 T o T 100% | 60% | 76% | 100% G45ME-C9.5-GI-ECoEGR Dual | 1344 | 1349 | 141.3 | 1209 | 1289 | 1346
High load - 168.5 | 166.1 | 170.0 | 164.5 | 160.0 | 163.0 Tierll | Fuel | +41 | +31 | +26 | +54 | +42 | +34
Part load EGB/HPT | 165.5 | 164.6 | 171.5 | 161.5 | 1585 | 164.5 FuelQil | 161.5 | 1636 | 1730 | 157.5 | 157.5 | 166.0
Low load EGB/HPT | 1635 | 165.6 | 171.5 | 159.5 | 159.5 | 164.5 Dual | 1429 | 1426 | 147.2 | 138.3 | 1365 | 1405
Tierl | Fuel | +42 | +32 | +26 | +55 | +42 | +35
Tier Il Engine EGRBP FuelOil| 171.5 | 172.6 | 180.0 | 167.5 | 1665 | 173.0
Tl icgimalgy Vode L1-138 L2-14 G45ME-C9.5-GI-EGRBP Dual | 1361 | 1387 | 1446 | 131.5 | 1326 | 1379
Engine type 50% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +42 | +32 | +26 | +565 | +42 | +35
ECoEGR Tier Il | 170.5 | 168.1 | 172.0 | 166.5 | 162.0 | 165.0 FuelOil| 1635 | 168.1 | 177.0 | 159.5 | 162.0 | 170.0
G45ME-C9.5-EcoEGR | Tier |l | 161.5 | 161.1 | 168.0 | 157.5 | 155.0 | 161.0 Dual | 1374 | 1396 | 1447 | 132.8 | 1336 | 1380
EGRBP Tier Il | 171.5 | 1701 | 1750 | 167.5 | 164.0 | 168.0 Tierlll | Fuel | +41 | +31 | +26 | +54 | +42 | +34
G45ME-C9.5-EGRBP | Tier|l | 163.5 | 165.6 | 172.0 | 159.5 | 159.5 | 165.0 HP SCR FuelOil | 165.0 | 169.1 | 177.0 | 161.0 | 163.0 | 170.0
HP SCR Tierlll | 165.0 | 166.6 | 172.0 | 161.0 | 160.5 | 165.0 G45ME-C9.5-GI-HPSCR Dual | 1361 | 138.8 | 144.3 | 1316 | 1327 | 1376
G4SME-CO.5-HPSCR | Tier|l | 163.5 | 165.6 | 171.5 | 1595 | 159.5 | 164.5 Tierll | Fuel | +41 | +31 | +26 | +54 | +4.2 | +34
LP SCR Tier Il | 164.5 | 166.6 | 172.5 | 1605 | 160.5 | 1655 FuelQil | 163.5 | 1681 | 176.5 | 159.5 | 1620 | 1695
G45ME-C9.5-LPSCR | Tierll | 163.5 | 165.6 | 171.5 | 159.5 | 159.5 | 164.5 Dual | 1370 | 139.6 | 1451 | 1324 | 133.5 | 1384
Tierll | Fuel | +41 | +31 | +26 | +55 | +4.2 | +34
. . . LP SCR FuelOil | 164.5 | 169.1 | 177.5 | 160.5 | 163.0 | 170.5
Main Dimensions and Mass G45ME-C9.5-GI-LPSCR Dual | 1361 | 1388 | 1443 | 1315 | 1327 | 1375
Dimensions: A B C D E H1 H2 H3 Tierll | Fuel | +41 | +31 | +26 | +55 | +42 | +34
[mml] 9,063 7,894 1,169] 3,260| 784]10,220 9,250 FuelOil | 1635 | 168.1 | 1765 | 1595 | 162.0 | 1695
Cylinders: 5 6 7 8 g
L mm] | 5,209| 5993| 6,777| 7,561 o
DryMass [t]| 163] 183 206| 234 ﬁ
EcoEGR  [{] 5 6 7 8 o
Added | EGRBP [ 5 6 7 8 g
Dry |HPSCR [t 3 3 4 5
Mass || pgoR [ = = = =
al It 4 4 5 5
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S40ME-C9.58 ... ...cocimm

Engine Output kw] Gl (Methane) sGc + SPOC, SFOC* [g/kwh]
Cyl. L1 L2 L3 L4 MEP ::;::i ?:4132 m;’: Tier Il Engine
5 5675 | 4,550 | 4,050 | 3,250 Optimized load range | - L1/18 L2/L4
6 6,810 | 5,460 | 4,860 | 3,900 KW/cyl. L 135 Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 7,945 | 6370 | 5670 | 4,550 i 138.7 1 1/37358 . 1/4184.188 . 1/3;1;2 . 1/3%42 : 1/8?'399 .
i Dual Fuel| /139.1| /138. . . . .
o | soe0] 7e0] edt0| sa0 )\ o siontiascl || sad | 101 | va6 | 51 | +o8 | +az
’ : : : L2 FuelOil | 170.5 | 170.6 | 177.0 | 166.5 | 166.6 | 173.0
650
Lt _ Tier Il Engine
o7 5 min’ Tier lll technology Vieshs L1-L3 L2-14
Engine type 50% | 75% | 100% | 50% | 75% | 100%
Fuel Oil sroc+ [g/kwh) Dual | 143.8 | 1426 | 1464 | 1395 | 1385 | 1424
Tier Il Engine Tierll | Fuel | +41 | +32 | +26 | +562 | +39 | +33
. . L1-13 L2-L4 ECoEGR FuelOil| 172.5 | 172.6 | 179.0 | 1685 | 1686 | 175.0
Optimized loadrange | TG =0 T o T 100% | 60% | 76% | 100% S40ME-C9.5-GI-EcoEGR Dual | 1361 | 1366 | 1430 | 131.8 | 1325 | 1390
High load = 1705 | 168.1 | 172.0 | 166.5 | 164.1 | 168.0 Tierll | Fuel | +41 | +32 ) +26 | +52 | +39 | +33
Part load EGB/HPT | 167.5 | 166.6 | 1735 | 163.5 | 162.6 | 169.5 FuelQil | 163.5 | 165.6 | 175.0 | 1595 | 1616 | 171.0
Low load EGB/HPT | 165.5 | 167.6 | 173.5 | 161.5 | 163.6 | 169.5 Dual | 144.6 | 144.2 | 1489 | 140.3 | 140.2 | 144.9
* The SFOC excludes the consumption of the electric HPS Tierlil | Fuel | +42 | +32 | +27 | +53 | +40 | +33
Tier Il Engine EGRBP FuelOil| 1735 | 1746 | 182.0 | 169.5 | 1706 | 1780
Tl icgimalgy Ve L1-138 12-14 S40ME-C9.5-GI-EGRBP Dual | 1377 | 1404 | 1463 | 1334 | 1363 | 1424
Engine type 50% | 75% | 100% | 50% | 75% | 100% Tierll | Fuel | +42 | +32 | +27 | +63 | +40 | +33
ECOEGR Tierlll | 172.5 | 170.1 | 174.0 | 168.5 | 166.1 | 170.0 FuelOil | 165.5 | 170.1 | 179.0 | 161.5 | 166.1 | 175.0
S40ME-C9.5-ECoEGR | Tigr || | 163.5 | 163.1 | 170.0 | 159.5 | 159.1 | 166.0 Dual | 1391 | 141.3 | 1464 | 134.8 | 137.2 | 1424
EGRBP Tier Il | 1735 | 1721 | 177.0 | 169.5 | 168.1 | 173.0 Tierlll | Fuel | +41 | +32 | +26 | +52 | +39 | +33
S40ME-C9.5-EGRBP | Tier|l | 165.5 | 167.6 | 174.0 | 161.5 | 163.6 | 170.0 HP SCR Fuel Ol | 167.0 | 171.1 | 179.0 | 163.0 | 167.1 | 176.0
HP SCR Tier Il | 167.0 | 168.6 | 174.0 | 163.0 | 164.6 | 170.0 S40ME-C9.5-GI-HPSCR Dual | 137.8 | 1404 | 1459 | 1335 | 1364 | 1420
S40ME-C9.5-HPSCR | Tier |l | 1655 | 167.6 | 173.5 | 161.5 | 1636 | 169.5 Tierll | Fuel | +41 | +32 | +26 | +52 | +39 | +33
P eos Ter Il | 1665 | 1686 | 1745 | 1625 | 1646 | 1705 FuelOil | 1655 | 170.1 | 1785 | 1615 | 166.1 | 1745
S40ME-C9.5-LPSCR Tier Il 165.5 | 167.6 | 1735 | 1615 | 163.6 | 169.5 Dual | 138.6 | 141.3 | 146.8 | 134.3 | 137.2 | 142.8
Tierll | Fuel | +42 | +32 | +26 | +52 | +40 | +33
. . . LP SCR FuelOil | 1665 | 171.1 | 1795 | 16255 | 167.1 | 1755
Main Dimensions and Mass S40ME-C9.5-GI-LPSCR Dual | 137.8 | 1404 | 1459 | 1335 | 1364 | 1420
Dimensions: A B C D E H1 H2 H3 Tierll | Fuel | +42 | +32 | +26 | +52 | +40 | +3.3
[mm]| 7,430| 6,480| 950| 2,650 700| 8,250 7,200 FuelOil | 165.5 | 170.1 | 1785 | 161.5 | 166.1 | 1745
Cylinders: 5 6 7 8 9 S/g
L [mm] | 4,698| 5,398| 6,098| 6,798| 7,498 =]
DryMass []| 107| 126] 142 157| 189 %
ECoEGR [ 4 5 6 7 7 o
Added | EGRBP_ It 4 5 6 7 7 o
Dry |HPSCR [ 2 3 3 4 4
Mass || pgoR [ = = = = =
al M 3 3 4 4 5
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S35ME-CR9.7-GI&2 .2z

Engine Output kw] Gl (Methane) sGc + SPOC, SFOC* [g/kwh]
oyl. L1 12 13 L4 MEP L1-L3: 2.10 MPa Tier Il Engine
L2-L4: 1.68 MPa
5 4350 | 3,475 | 3,075 | 2,475 Optimized load range | L1/13 12/L4
6 5220 | 4,70 | 3,690 | 2,970 KW/cyl. e Engine type 50% | 75% | 100% | 50% | 75% | 100%
7 6,090 | 4,865 | 4,305 | 3,465 132.8 [132.4 [139.2 |[127.7 |127.7 |134.7
L3 i Dual Fuel| /133.2| /133.7| /139.2| /128.2| /129| /134.7
8 , , 4,92 High load ual Fuel
;560 51560 220 5,560 Gk G S35ME-CR9.7-Gl +8.0 +6.1 +50 | +100 | +7.6 +6.3
2 FuelOil | 167.5 | 165.1 | 169.0 | 163.5 | 161.1 | 165.0
495 * The SFOC excludes the consumption of the electric HPS
4 Tier lll Engine
in-1
L Tier Il technology Mode L1-13 L2-14
"8 167 Engine type 50% | 75% | 100% | 50% | 75% | 100%
Main Dimensions and Mass Dual | 1878 | 1374 | 1417 | 1326 | 1327 | 1371
Dimensions: A B © D E H1 H2 H3 Tierll | Fuel | +81 | +62 | +51 [+102] +78 | +64
mml| 6501 5670 831] 2.300| 612] 7.200 6.075 ECOEGR FuelOil | 169.5 | 167.1 | 171.0 | 165.5 | 163.1 | 167.0
S35ME-CR9.7-GI-ECoEGR Dual | 1301 | 1314 | 1382 | 1249 | 1267 | 1337
i Tier Il Fuel | +81 | +6.2 | +561 [+102| +78 | +64
Cylinders: 5 6 7 8 - = = = 50
0 i | 4.107| 4.719] 5331| 5943 FuelOil | 160.5 | 160.1 | 167.0 | 1565 | 156.1 | 163.
Dual | 1385 | 139.0 | 144.1 | 133.3 | 134.3 | 1396
E’yg:;s [:] Sl __SBl_{lili Tierll | Fuel | +83 | +63 | +52 | +104| +79 | +65
o EGRBP FuelOil| 1705 | 1691 | 1740 | 1665 | 165.1 | 1700
Added | EGRBP It
by | HPSCR Tt P) P 3 3 S35ME-CR9.7-GI-EGRBP Dual | 1317 | 135.2 | 1416 | 1265 | 1304 | 1370
Marsys i Tier Il Fuel | +83 | +63 | +52 |+104| +79 | +65
éPSCR 14 - - - - FuelOil| 1625 | 1646 | 171.0 | 1585 | 1606 | 167.0
I 1t
i Dual | 1331 | 1361 | 141.7 | 1279 | 1314 | 1371
Tierlll | Fuel | +81 | +62 | +51 |+102| +7.8 | +64
HP SCR FuelOil | 164.0 | 165.6 | 171.0 | 160.0 | 161.6 | 167.0
S35ME-CR9.7-GI-HPSCR Dual | 131.8 | 135.3 | 141.2 | 1267 | 130.5 | 136.7

Tierll | Fuel | +81 | +6.2 | +51 |+102| +7.8 | +64
Fuel Ol | 162.5 | 164.6 | 170.5 | 1585 | 160.6 | 166.5

Dual | 1327 | 1361 | 1421 | 1275 | 131.4 | 1375
Tierlll | Fuel | +82 | +62 | +51 |+102| +7.8 | +64

LP SCR Fuel Ol | 163.5 | 166.6 | 171.5 | 159.5 | 161.6 | 167.5

S35ME-CR9.7-GI-LPSCR Dual | 131.8 | 1353 | 141.2 | 126.6 | 130.5 | 136.7
Tier Il Fuel | +82 | +62 | +51 |+102| +78 | +64

Fuel Ol | 162.5 | 164.6 | 170.5 | 1585 | 160.6 | 166.5

19-2L'64O-3INGES
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S46 M E - B8 [ ] 5 Bore: 460 mm, Stroke: 1,932 mm 335 M E = B9 ] 7 % Bore: 350 mm, Stroke: 1,550 mm

Engine Output kW] Ry Engine Output kW] M e
Cyl. L1 L2 L3 L4 Cyl. L1 L2 L3 L4
5 6,900 | 5525 | 5625 | 4500 Iiez L.380 5 4,350 | 3,475 | 3,075 | 2475 Kwrcyl. taro
6 8,280 6,630 6,750 5,400 18 6 5,220 4170 3,690 2,970 18
7 9,660 7,735 7,875 6,300 1,125 7 6,090 4,865 4,305 3,465 615
8 | 11,040 | 8840 | 9,000 | 7,200 Tl 8 | 6960 | 5560 | 4,920 | 3,960 e
900 495
L4 L4
min-! min-!
Fuel Oil sroc* [g/kwh 105 129 Fuel Oil sroc* [g/kwh 118 167
Tier Il Engine Tier Il Engine
L1-13 L2-L4 o _ L1-13 L2-L4
Optimized load range Tuning Optimized load range |  Tuning
50% 75% | 100% | 50% 75% | 100% 50% 75% | 100% | 50% 75% | 100%
High load = 169.5 | 167.2 | 170.0 | 165.5 | 163.2 | 166.0 High load = 169.5 | 167.2 | 170.0 | 165.5 | 163.2 | 166.0
Part load EGB 166.5 | 165.7 | 171.5 | 162.5 | 161.7 | 167.5 * The SFOC excludes the consumption of the electric HPS
Low load EGB 164.5 | 166.7 | 171.5 | 160.5 | 162.7 | 167.5
* The SFOC excludes the consumption of the electric HPS
Tier Il Engine** Tier Il Engine**
Tier Il Fechnology — L1-13 L2-14 Tier IIl technology . L1-L3 L2-14
Engine type 50% 75% 100% 50% 75% 100% Engine type 50% 75% 100% 50% 75% 100%
HP SCR Tierlll | 166.0 | 167.7 | 172.0 | 162.0 | 163.7 | 168.0 HP SCR Tier Il | 172.0 | 169.2 | 1715 | 168.0 | 165.2 | 167.5
S46ME-B8.5-HPSCR | Tier || | 164.5 | 166.7 | 171.5 | 160.5 | 162.7 | 167.5 S35ME-B9.7-HPSCR | Tier|l | 1705 | 1682 | 171.0 | 166.5 | 164.2 | 167.0
LP SCR Tierlll | 167.5 | 167.7 | 172.5 | 163.5 | 163.7 | 168.5 LP SCR Tierlll | 171.0 | 168.7 | 171.5 | 167.0 | 164.7 | 167.5
S46ME-B8.5-LPSCR | Tier |l | 164.5 | 166.7 | 171.5 | 160.5 | 162.7 | 167.5 S35ME-B9.7-LPSCR | Tier I | 170.5 | 168.2 | 171.0 | 166.5 | 164.2 | 167.0
** Available on request for EGR ** Available on request for EGR
Main Dimensions and Mass Main Dimensions and Mass
Dimensions: A B C D E H1 H2 H3 Dimensions: A B C D B H1 H2 H3
[mm] | 8,117| 7,131 986| 2,924 782| 9,150| 8,480| 7,900 [mm]| 6,501 | 5,670 831| 2,300 612| 7,200 6,275
Cylinders: 5 6 7 8 Cylinders: 5 6 7 8
L [mm] | 5,146| 5,928| 6,710| 7,492 L [mm] | 4,107 | 4,719| 5,331| 5,943
Dry Mass [t] 159 177 199 219 Dry Mass [t] 81 90 99 111
Adsisd HPSCR [t] 3 3 4 5 AdDde HPSCR [t] 2 2 3 3
Mass | LPSCR [ - - - - Mass | LPSCR [l - - - -

L'69-3INGES
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S30ME-B9.5 ...ocoeizem G60ME-C10.5-GIE

Engine Output (W] MEP Li-L3: 2.10MPa GIE (Ethane) SGC + SPOC, SFOG [g/kWh] Bore: 600 mm

L2-L4: 1.68 MPa

Stroke: 2,790 mm

Cyl. L1 L2 L3 L4 Tier Il Engine
5 | 3200 2575 2425 | 1950 kwicyl. H640 Optimized load range | Li-13 2-L4
6 3,840 | 3,090 | 2,910 | 2,340 . Engine type 50% 75% 100% 50% 75% 100%
7 4,480 | 3,605 | 3,395 | 2,730 485 Hio loa Dual Fuel| 1442 | 146.1 | 1505 | 139.4 | 139.7 | 1435
515 e o=t . . X . . .
8 5,120 4,120 3,880 3,120 0 T (el + 4.1 + 3.1 +26 | +54 | +441 +3.4
- FuelOil | 161.5 | 163.1 | 170.0 | 157.5 | 157.0 | 163.0
L4
min-t Tier lll Engine
) 148 195 Tier Ill technology Mode -3 L2-14
Fuel Oil sroc* [g/kwh Engine type 50% | 75% | 100% | 50% | 75% | 100%
Tier Il Engine Dual | 141.9 | 1465 | 1532 | 1371 | 1401 | 1461
o _ L1-L3 L2-L4 Tierl | Fuel | +41 | +32 | +26 | +55 | +42 | +34
Optimized load range Tuning
50% | 75% | 100% | 50% | 75% | 100% HP SCR FuelOil | 159.0 | 1636 | 173.0 | 155.0 | 157.5 | 166.0
High load - 1755 | 1732 | 176.0 | 171.5 | 169.2 | 172.0 G60OME-C10.5-GIE-HPSCR Dual | 140.6 | 1456 | 1527 | 1357 | 139.2 | 1457
* The SFOC excludes the consumption of the electric HPS Tier Il Fuel | +41 | +32 | +26 | +55 | +42 | +34
. . FuelOil | 157.5 | 162.6 | 1725 | 1535 | 1565 | 165.5
Tier lll Engine**
. ” Dual | 1415 | 1465 | 1536 | 1367 | 1401 | 1466
TleErIIIFechnology . L1-13 L2- Tieril | Fuel | +41 | +32 | +26 | +55 | +42 | +35
[ (o 0 0 o 0
ngine type . OB || uee || eOE | GO || oo || ieuk LP SCR FuelOil | 1585 | 1636 | 1735 | 1545 | 157.5 | 1665
oot SR n Tier Il | 1770 | 174.2 | 1765 | 1730 | 170.2 | 1725 G6OME-C10.5-GIE-LPSCR Dual | 1406 | 1456 | 1527 | 135.8 | 139.2 | 1457
R0y Tierll | 175.5 | 173.2 | 176.0 | 1715 | 169.2 | 172.0 Tierll | Fuel | +41 | +32 | +26 | +55 | +42 | +35
LP SCR Tierlll | 176.0 | 1737 | 1765 | 172.0 | 1697 | 172.5 FuelOil | 157.5 | 1626 | 1725 | 1535 | 1565 | 1655
S30ME-B9.5-LPSCR | Tier |l | 175.5 | 173.2 | 176.0 | 171.5 | 169.2 | 172.0

** Available on request for EGR

Added Dry Mass

Main Dimensions and Mass Cylinders: 5 6 7 8
Dimensions: A B © D E H1 H | H3 Added | HPSCR [t 3 4 5 5
Imm]| 5604 4,892 712| 1,980 538| 6,300 5,625 szsys PSR i - - = -
GIE [t 5 6 7 7
Cylinders: 5 6 7 8
L [mm] | 3,703| 4,241| 4,779| 5,317
Dry Mass [f] 61 69 77 86
e liges 1 2 2 2
Mass | LPSCR [l - E . ,

319-5°0L0-3N09D

Output/speed range, main dimensions and dry masses are the same as "G60ME-C10.5" (please
see page 49)
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G60ME-C10.5-LGIP ez S60ME-C10.5-GIE mzmmm

LGIP (LPG) sGC + SPOC, SFOC [g/kwh] Bore: 600 mm GIE (Ethane) SGC + SPOC, SFOC [g/kwh] Bore: 600 mm

Stroke: 2,790 mm Stroke: 2,400 mm

Tier Il Engine Tier Il Engine
Optimized load range Vil L1-13 L2-14 Optimized load range Vil L1-13 L2-14
Engine type 50% 75% 100% 50% 75% 100% Engine type 50% 75% 100% 50% 75% 100%
High load Bl Fue 142.6 | 1435 | 148.6 | 136.5 | 136.1 | 140.6 igh load D 146.9 | 147.4 | 161.4 | 1421 1411 144.4
igh loa igh loa
TR e +79 | +6.0 | +50 |+104| +8.0 | +6.6 LT +41 +31 | +26 | +54 | +4.1 +3.4
FuelOil | 161.5 | 160.6 | 165.0 | 157.5 | 1564.5 | 158.0 FuelOil | 164.5 | 164.6 | 171.0 | 160.5 | 158.5 | 164.0
Tier lll Engine Tier lll Engine
Tier Il technology L1-13 L2-14 Tier lll technology L1-13 L2-14
. Mode . Mode
Engine type 50% | 75% |100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 144.4 | 1453 | 1504 | 138.3 | 137.8 | 142.3 Dual | 1437 | 1478 | 1532 | 138.9 | 1415 | 1461
Tierll | Fuel | +80 | +61 | +50 |+106| +81 | +66 Tierll | Fuel | +41 | +32 | +26 | +55 | +42 | +34
EcoEGR FuelQil | 163.5 | 162.6 | 167.0 | 159.5 | 156.5 | 160.0 HP SCR FuelQil | 161.0 | 165.1 | 173.0 | 157.0 | 159.0 | 166.0
G60ME-C10.5-LGIP-EcCoEGR Dual | 136.0 | 138.8 | 146.7 | 129.9 | 131.3 | 138.6 S60ME-C10.5-GIE-HPSCR Dual | 1424 | 1470 | 152.7 | 137.6 | 1406 | 145.7
Tierll | Fuel | +80 | +61 | +50 |+106| +81 | +66 Tierll | Fuel | +41 | +32 | +26 | +55 | +42 | +34
Fuel Oil | 154.5 | 155.6 | 163.0 | 150.5 | 149.5 | 156.0 FuelQil | 159.5 | 164.1 | 1725 | 1555 | 158.0 | 165.5
Dual | 1452 | 1471 | 1531 | 139.0 | 139.6 | 145.0 Dual | 143.3 | 147.8 | 153.6 | 138.5 | 1415 | 146.6
Tierll | Fuel | +81 | +62 | +51 [+108| +8.2 | +6.8 Tierll | Fuel | +41 | +32 | +26 | +55 | +42 | +34
EGRBP Fuel Oil | 164.5 | 164.6 | 170.0 | 160.5 | 1585 | 163.0 LP SCR Fuel Ol | 160.5 | 165.1 | 1735 | 1565 | 159.0 | 165.5
G60ME-C10.5-LGIP-EGRBP Dual | 1387 | 1429 | 151.2 | 1325 | 1354 | 143.2 S60ME-C10.5-GIE-LPSCR Dual | 142.4 | 1470 | 152.7 | 137.6 | 1406 | 1457
Tierll | Fuel | +81 | +62 | +51 |+108| +82 | +6.8 Tierll | Fuel | +41 | +32 | +26 | +55 | +42 | +34
FuelOil | 157.5 | 160.1 | 168.0 | 1563.5 | 154.0 | 161.0 FuelOil | 169.5 | 164.1 | 1725 | 185.5 | 168.0 | 165.5
Dual | 1401 | 1439 | 151.3 | 134.0 | 1364 | 143.2
Tierll | Fuel | +81 | +61 | +50 [+10.7| +81 | +6.7
HP SCR FuelOi| 159.0| 1611 | 1680 | 155.0| 1550 | 1610 Added Dry Mass
GBOME-C10.5-LGIP-HPSCR Dual | 1387 | 1430 | 1508 | 1326 | 1354 | 1428 Oz S R 8
Teerll | Fuel | +81 | +61 | +50 [+107| +81 | +67 Added | HPSCR 1t 3 4 5 5
FuelOil| 157.5 | 1601 | 167.5 | 1535 | 154.0 | 160.5 MDW LPSCR 1t - - - -
lass
Dual | 1397 | 1439 | 1517 | 1335 | 1364 | 1437 Gl U] 5 5 6 7
Tierlll | Fuel | +80 | +61 | +51 |+107| +81 | +6.7
LP SCR FuelQil | 15685 | 161.1 | 168.5| 164.5| 155.0 | 161.5
G60ME-C10.5-LGIP-LPSCR Dual | 1387 | 143.0 | 150.8 | 1326 | 1354 | 142.8
Tier Il Fuel | +80 | +61 | +51 |+107| +81 | +6.7
FuelQil | 157.5 | 160.1 | 167.5| 1563.5 | 154.0 | 160.5
[72]
Added Dry Mass 3
Cylinders: 5 6 7 8 r%
EcoEGR [f] 14 14 15 16 b
Added | EGRBP 1 14 14 15 16 >
Dry |HPSCR [i] 3 4 5 5 o
1
Mass [1pscr [y - - - - o)
LGIP It 5 6 7 7 m
Output/speed range, main dimensions and dry masses are the same as "G60ME-C10.5" (please Output/speed range, main dimensions and dry masses are the same as "S60ME-C10.5" (please

69 see page 49) see page 51)




S60ME-C10.5-LGIP oz G50ME-C9.6-GIE e

LGIP (LPG) sGC + SPOC, SFOC [g/kwh] Bore: 600 mm GIE (Ethane) SGC + SPOC, SFOC [g/kwh] Bore: 500 mm

Stroke: 2,400 mm Stroke: 2,500 mm

Tier Il Engine Tier Il Engine
Optimized load range Vil L1-13 L2-14 Optimized load range Vil L1-13 L2-14
Engine type 50% 75% 100% 50% 75% 100% Engine type 50% 75% 100% 50% 75% 100%
High load Bl Fue 145.4 | 144.9 | 149.5 | 139.3 | 137.4 | 1415 igh load D 146.0 | 147.9 | 1623 | 141.2 | 1415 | 1452
igh loa igh loa i ) ) } ) 4
TR B LD +79 | +6.0 | +50 |+105| +80 | +6.6 TR el + 4.1 + 3.1 +26 | +55 +4.2 +3
FuelOil | 164.5 | 162.1 | 166.0 | 160.5 | 156.0 | 159.0 FuelOil | 163.5 | 165.1 | 172.0 | 1569.5 | 1569.0 | 165.0
Tier lll Engine Tier lll Engine
Tier Il technology L1-13 L2-14 Tier lll technology L1-13 L2-14
. Mode . Mode
Engine type 50% | 75% | 100% | 50% | 75% | 100% Engine type 50% | 75% | 100% | 50% | 75% | 100%
Dual | 1471 | 146.7 | 1561.3 | 141.0 | 139.2 | 143.3 Dual |143.7 [148.3|15656.0|138.8|141.8|147.9
Tierll | Fuel | +80 | +61 | +50 |+106| +81 | +6.7 Tierll | Fuel | +4.2|+32|+26|+56|+43|+35
EcoEGR Fuel Oil | 166.5 | 164.1 | 168.0 | 162.5 | 158.0 | 161.0 HP SCR FuelQil | 161.0| 165.6| 175.0| 157.0| 159.5| 168.0
S60ME-C10.5-LGIP-ECoEGR Dual | 138.8 | 140.2 | 1476 | 132.7 | 132.7 | 139.5 G50ME-C9.6-GIE-HPSCR Dual |142.3|147.4|154.5|137.5|140.9|147.4
Tier Il Fuel | +80| +61 | +50 |+106| +81 | +6.7 Tier Il Fuel | +42|+32|+26|+56|+43|+35
FuelOil | 157.5 | 157.1 | 164.0 | 15635 | 151.0 | 157.0 FuelQil | 1569.5| 164.6| 174.5| 1565.5| 1568.5| 167.5
Dual | 1479 | 1484 | 154.0 | 141.8 | 140.9 | 145.9 Dual |143.2|148.3|155.4|138.4|141.8|148.3
Tierll | Fuel | +81 | +62| +51 |+108| +82 | +68 Tierll | Fuel | +4.2|+32|+26|+56|+43|+35
EGRBP FuelOil | 167.5 | 166.1 | 171.0 | 163.5 | 160.0 | 164.0 LP SCR FuelOil | 160.5| 165.6| 175.5| 156.5| 1569.5| 168.5
S60ME-C10.5-LGIP-EGRBP Dual | 140.5 | 144.3 | 151.2 | 134.3 | 136.7 | 1431 G50ME-C9.6-GIE-LPSCR Dual |142.3|147.4|154.5|137.5|140.9|147.4
Tierll | Fuel | +81|+62| +51 |+108| +82 | +6.8 Tierll | Fuel |+4.2|+32|+26|+56|+43|+35
FuelOil | 159.5 | 161.6 | 168.0 | 155.5 | 155.5 | 161.0 FuelOil | 159.5| 164.6| 174.5| 155.5| 168.5| 167.5
Dual | 1420 | 1453 | 151.3 | 135.8 | 137.8 | 143.3
Tierll | Fuel | +80 | +61 | +50 [+10.7| +81 | +6.7
HP SCR FuelOil | 161.0| 1626 | 1680 | 157.0 1565 1610 Added Dry Mass
S60ME-C10.5-LGIP-HPSCR Dual | 1406 | 144.3 | 1508 | 1345 | 136.9 | 1428 SYICEr; 2 5 ’ g g
Tierl | Fuel | +80 | +61 | +50 [+107| +81 | +67 Added | HPSCR_ [t] 4 4 5 6 6
FuelOil| 159.5 | 161.6 | 167.5 | 155.5 | 1555 | 160.5 MDW LPSCR 1t - - - - -
ass
Dual | 1415 | 1453 | 1517 | 135.4 | 1378 | 1437 Gl U] 5 5 6 6 7
Tierll | Fuel | +80 | +61 | +51 [+106| +81 | +6.7
LP SCR FuelQil | 160.5 | 162.6 | 168.5 | 166.5 | 1565 | 161.5
S60ME-C10.5-LGIP-LPSCR Dual | 140.6 | 144.3 | 150.8 | 134.5 | 136.9 | 142.8
Tierll | Fuel | +80 | +61 | +51 [+106| +81 | +6.7
FuelQil | 159.5 | 161.6 | 167.5| 1656.5 | 1555 | 160.5
[2)
Added Dry Mass a
Cylinders: 5} 6 7 8 <
EcoEGR [t] 14 14 15 16 m
agcea LEGRBPm|  14[ 14| 15| 16 3
Dy |HPSGR [ 3 4 5 5 @
Mass || pscR [ B B B B 5
GP 1 5 5 6 7 m
Output/speed range, main dimensions and dry masses are the same as "S60ME-C10.5" (please Output/speed range, main dimensions and dry masses are the same as "G50ME-C9.6" (please

4l see page 51) see page 53)




G50ME-C9.6-LGIM ]|

LGIM (Methanol) SGc + SPOC, SFOC [g/kwh] e 500 mm Conventional Engines
Tier Il Engine o
Optimized load range Vil L1-13 L2-14 _ o . _ .
Engine type 50% | 75% | 100% | 50% | 75% | 100% LITICRE#EH T AL KUSIEROB VB RMICERIEZ 5NhD Tk
322.4 | 327.2 | 340.4 | 304.3 | 306.9 | 319.4 . SHBOAZOJIIFBHLBEVFETT. LOLEDS. IhoiEE
High load DualFuel | 433 | 4101 | +8.4 | +17.7 | +135 | +11.1 St B TTHE > z
G50ME-C9.6-LGIM . . . . . . ﬁ'Jﬁ’h‘ﬁt LT 7f§{)§%mﬂﬁb_€3_a %ﬁtfd: 7D TN LJ@ LT &Y %ﬁ L
Fuzioll | G || ERE || B | 188 | 166 | 16T VVSBIRR DR AHEEL Ve LE T, Tier I1HR9, Tier 595 & O Z5ehke
Tier Il Engine HEAE L TOMBARICONWTIE. BEETEHOEDELZZ0,
Tier ll technology Wisels L1-L3 L2-L4 The engines listed below shall be replaced by newer and more efficient engines in future,
Engine type 50% | 76% | 100% | 50% | 75% | 100% consequently, are not scheduled to be listed in a future catalog. However, we will continue
Dual |326.3|331.3 | 3445|3081 | 3109 | 3234 to produce these engine models as individual case. For new project, selection of latest
Tierl | Fuel |+134|+102| +85 |+179|+ 137 |+ 11.3 engine type is recommended. For availability for Tier Il, Tier Il and dual fuel engines, please
EcoEGR Fuel Ol | 165.5 | 164.6 | 169.0 | 161.5 | 158.5 | 162.0 contact us.
G50ME-C9.6-LGIM-EcoEGR Dual | 307.0 | 316.2 | 335.9 | 288.8 | 2959 | 314.8
Tier Il Fuel |+134|+102| +85 |+17.9|+13.7|+ 113
FuelOil | 156.5 | 157.6 | 165.0 | 1525 | 151.5 | 158.0 G95M E'C9-5 Bore: 950 mm, Stroke: 3,460 mm
5-12cyl L1 L2 L3 L4
Dual |328.0 |335.2 |350.6 | 309.6 | 314.7 | 329.4
Tierll | Fuel |+137|+104| +86 [+182|+139|+115 Output / oyl. kw 6,870 | 5170 | 6,010 | 4,520
EGRBP Fuel Oil | 1665 | 1666 | 172.0] 162.5] 1605 | 1650 Sesd milg] 50 E0 70 7
G50ME-C9.6-LGIM-EGRBP Dual | 3129|3255 | 346.3 | 2946 | 3050 | 3251 MEP MPa | 210 | 158 | 210 | 158
Tier Il Fuel |+137|+104| +86 |+18.2|+139|+ 115 SFOC (Tier I, High load) a/kWh 166.0 159.0 166.0 159.0
FuelOil | 159.5 | 162.1 | 170.0 | 155.5 | 156.0 | 163.0
Dual | 316.3 | 327.8 | 346.5 | 298.0 | 3074 | 3254
Tier Il Fuel |+13.6|+10.3| +85 |+181|+13.8|+11.3 G80M E-C9.5 Bore: 800 mm, Stroke: 3,720 mm
HP SCR FuelOil | 161.0 | 163.1 | 170.0 | 157.0 | 157.0 | 163.0 6-9cyl L L2 L3 [Lel
G50ME-C9.6-LGIM-HPSCR Dual | 3131|3257 |3455|294.8 | 305.3 | 324.4 Output / cyl. kw 4710 | 3,560 | 3,800 | 2,860
Tier Il Fuel |+136|+10.3| +85 |+181|+13.8|+11.3 Speed min-1 72 72 58 58
FuelOil | 169.5 | 162.1 | 169.5 | 155.5 | 156.0 | 162.5 MEP MPa 2.10 1.58 2.10 1.58
Dual | 3156.3 | 327.8 | 347.6 | 2971 | 3074 | 326.4 SFOC (Tier II, High load) 9/KWh 166.0 159.0 166.0 159.0
Tierll | Fuel |+135|+10.3| +85 |+181|+13.8|+ 114
LP SCR FuelOil | 160.5 | 163.1 | 170.5 | 156.5 | 157.0 | 163.5
G50ME-C9.6-LGIM-LPSCR Dual | 313.2| 3257 | 3455 | 2049 | 3053 | 3243 S65ME-C8.5 Bore: 650 mm, Stroke: 2,730 mm
Tierll | Fuel |+135|+10.3| +85 |+181|+138|+ 114 5-8oyl IR 2 3 L2
FuelOil| 159.5 | 1621 | 169.5 | 1555 | 156.0 | 162.5 Output / cyl. W 2,870 2,290 2,330 1,860
Speed min-1 95 95 77 7
Added Dry Mass MEP MPa | 2.00 1.60 2.00 1.60
Cylinders: 5 6 7 8 9 SFOC (Tier Il Highload) | g/kWh | 169.0 | 163.0 | 169.0 | 163.0 it
EcOEGR [ 6 8 o] 10| 12 %
Added |EGRBP_m| 6] 8| o 10| 12 g&
Dry |HPSCR [t] 4 4 5 6 6 &3]
Mass || psoR [ = 5 = 5 =
LGIM [t] 7 7 8 9 10

Output/speed range, main dimensions and dry masses are the same as "G50ME-C9.6" (please
73 see page 53)
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G60M E-C9.5 Bore: 600 mm, Stroke: 2,790 mm
5-8cyl L1 L2 L3 L4
Output / cyl. kW 2,680 2,010 1,990 1,600
Speed min-1 97 97 72 72
MEP MPa 2.10 1.58 2.10 1.58
SFOC (Tier I, High load) a/kWh 167.0 160.0 167.0 160.0
S60M E-C8.5 Bore: 600 mm, Stroke: 2,400 mm
5-8cyl L1 L2 L3 L4
Output / cyl. kW 2,380 1,900 1,900 1,620
Speed min-1 105 105 84 84
MEP MPa 2.00 1.60 2.00 1.60
SFOC (Tier II, High load) g/kWh 169.0 163.0 169.0 163.0
SSOM E'Cg-G 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 II, High load) g/kWh 167.0 161.0 167.0 161.0
SSOM E-09.5 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 II, High load) g/kWh 169.0 163.0 169.0 163.0

HE7) R iBfai

Exhaust Gas Turbochargers

ﬁE Features

TCAW BiaH @R —E> ) OFRELUaIE. RIS
CTBRIZDIEDPTEET . TRFHILTOELYTT,
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B RELREEIIET ) 7 ORER
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The type and number of axial flow turbine turbochargers, so-called TCA type tur-
bocharger, can be selected according to the required engine output.
Main features are

* High efficiency * Reliability and extended lifetime of the components
* Low noise emission * Massive containment area
® Easy maintenance ¢ Simple installation to the engine

BB NS
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iﬂﬁﬁﬁmﬁ Turbocharger Program

TCA55

(For 2-stroke engines)

TCA77
TCA88
0 10,000 20,000 30,000
Engine output per turbocharger [kW]
g
TCA v U —X‘Dﬁ:ﬁ TCA Series Program
Turbine type Axial flow turbine
Max. permissible temp. 500 °C
Pressure ratio up to 4.4
Type Supercharged engine output [kW] Mass [kg]
TCA44 3,500 - 6,800 1,970
TCA55 5,400 - 9,500 3,320
TCA66 7,800 - 13,800 5,262
TCA77 11,100 - 19,700 8,718
TCA88 15,800 - 28,000 13,734

*le = 8.0 kg/kWh

B Bt AT L

CONTROL & MONITORING
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CMAXS e-GICSX

R IS e-GICSK
HRKBERS AT L

.. ClassNIC

DARATLAA=D
System Overview T

CMAXS DB

Condition moniloring 1 Condiion monitoring
result resuit

Condion judgment | Condiion judgment

Aux. machinery
maker

Mitsui E&S
Machinery

loT/M2M &E Y T 7— 4 %iER

Engine Monitoring by Utilizing loT/M2M and Big Data Analysis

CMAXS e-GICSXIZloT/M2M & KV & 7 — K R Dl = B W Az
REREBREERS AT AT, BREEHECHRMERFE L& L. #B
ICRESNERO YT —2IC. [R - BREOMBT — 2R EDBRE
MA. TOEY I T —2ERIMOBENHEAME MO TRATEIT - BRI HIE
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CMAXS e-GICSX is next generation engine monitoring system by utilizing loT/M2M and big
data analysis technology, developed jointly with ClassNK. This system provides early detec-
tion of abnormalities by using sophisticated algorithms which can analyze big data collected
from not only main engine sensors but also navigation data, such as weather and sea condi-
tions. By merging together the onboard monitoring and engine performance results, this sys-
tem can provide high accuracy condition judgment.

Contractor is NKCS, and the data is stored in CMAXS Database which is managed by NKCS.

M mitsuiess  ClassNIK

Mitsui E&S Machinery Co,, Ltd.

Consttting Service

ﬁE Features
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* Minimize losses by early detection of machinery malfunction.

* Preventive machinery maintenance based on extensive data/information ob-
tained from a wide variety of equipment.

* Reduction of life-cycle cost.

* Higher reliability of data and reduction of ship crew man power for reporting
operation status and conditions to ship company by automatic data collection
and data transmission.

* Sharing data and monitoring/analysis results among ship company, the ship,
and manufacturer.

e-GICS Advance

HRATERERER S A T L

* T4 THRE - BARESHR

Online Engine Performance & Combustion Analysis Service

e-GICS Advance (& l0T/M2M it % &R L 7= BS MERERZ T > AT LT, 1
EHSBEB CEELT — X &L, BELEDOHKite-GICS T —& T —/\ Ttk
Wi KOMBERZHT 247720 E 9. e-GICS Advance 3t 2B OE L. 7
— &3 De-GICS T =2 Y —NRESNEFT. CMAXS e-GICSXE LV
e-GICS Advance DFHBICDWTII T 72— —EAFEDT V) —EXE
BETHEHOADERVET.

e-GICS Advance is engine performance and combustion analysis system by using loT/M2M
technology, developed by ourselves. Engine operation data is automatically collected and
sent to shore, to perform the performance & combustion analysis by our e-GICS database.
Contractor is MES, and the data is stored in e-GICS Database which is managed by us.

For the detail, please contact Technoservice Div. in charge for the after-sales service
business.
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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
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Monitoring Bearing Wear and Water in Oil

Bearing Wear Monitoring sensor (BWM)

BCMI&. ZAZNY N#h%, 752 7BV 8%, TMZOERIREL KOH
PKDEFERTHIET. V70 VHB LU LRMTOERSEHRORAIILE
KB AT LTT. AZAT LI ABS. BV. DNV GL. LREKXUNK D&
RBROWRNARZERE L TOET,
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. BMZOBRRREROERPERERBOTNET.
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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 GL, 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)

B EPRIRMESRIE 2V Soonve

Engine Remote Control System

ME ;6B % ') €— b R#t

Remote Control System for ME Engine

BFHIETMBT « — 2L (MEEE) OeoiCRRShoRmERiER
BETY. MERIEERE & L THBIOERRHZRIA L. HEOREMKE.
A8 - FIE=E - BEEOT LIS T BEREER O TVET.

ATAT L. &M (ABS. BV. DNV GL. LR. NK) D&, CE~Y—
FUUOEBBLTVET,

The BMS-2000IIME/EMS-200IIIME is a remote control system developed for electronically
controlled marine diesel 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 GL, LR and NK also obtained CE-marking.

ﬁ E Features

BW/H, C/RICAHZ—RER~=HA
B ENEAREEDRIEA
B SRR DM ER
B ZDfh
- ABS. BV. DNV GL. LR. NK®DZz&R & BT
- Pre-warning Shut Down and Slow Down 2%
T LIST7OIE. EREEER. REEEEREERE
1REES A

* Adoption of enlarged color LCD to W/H and C/R
* Effective wiring works in console
® Continuous use of higher reliable articles
* Others
Type approved system by ABS, BV, DNV GL, LR, NK
Standard of pre-warning shut down and slow down
Standard of telegraph log and alarm history and parameter change history.
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The BMS-2000IIIME is composed of the following three sub-systems.

stem (RCS)

Works together with the ME Control System (ME-ECS) to control the engine for start-
sing.

em (EPS)

damage

* Remote Control Sy
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L&ELE.
Mﬂ Company name was changed from “Mitsui Zosen Systems
Research Inc.” to “Mitsui E&S Systems . 0

Mitsul E&S Systems Research Inc.  April 1, 2018,
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Engine Output

AHLZOJICE#R L TVBHEEHAIE KW T
To KWEPS (X—NLES) EDBEIE.

1 PS =75 kgfm/s = 0.7355 kW TJ. &
HEIDFETTRICRE L TV SHEENIE. T
ROBERFICHNTEENTY.

The engine output figures in the catalog are stated
in kW. For conversion between kW and PS (metric
horsepower), please note that 1 PS = 75 kgfm/s =
0.7355 kW. The engine output stated in the tables
is available up to tropical conditions at sea level,
i.e.:

BT 2

TECHNICAL SUPPLEMENT

ISO 156550:2002 and ISO 3046-1:2002

BIEH T 00 ALRE 25°C
Turbocharger blower
inlet temperature

ZERUBHIZR AAKAIRE 25°C
Air cooler cooling water
inlet temperature

KZE Atmospheric pressure 1,000 hPa

BT 0D AR 45°C
Turbocharger blower
inlet temperature
RS BEKARE 32°C
Air cooler cooling water
inlet temperature

KZUE Atmospheric pressure | 1,000 hPa

IRFPRER#AE (LCV)
Fuel oil lower caloric value | 42,700 kd/kg
Lev)
WBIEHHOROBFRE
(EFRA LTSI
Exhaust gas back pressure 3.0 kPa
(at the Maximum continuous

MEEREORMG

SFOC condition
AHEOTICRE L TODMEIEERIL. T
ROXHFICLDEHDTY,

The SFOC figures stated in this catalog are based
on the following condition.

rating)

Gl LGITHEEEICE T 2 ERMRE DR
BIIRODEBYTY.

The LCV figures of fuel utilized for Gl type and LGI
type engines are as follows.

MR DRERR Fuel {ERHE
Fuel type designation LCV [kd/kg]
X8>
Methane -Gl 50,000
K>
Ethare -GIE 47,500
X&) =)
Methanol -LGIM 19,900
LPG -LGIP 46,000

BME
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SFOCREED FL TR

SFOC Guarantee Tolerance

50% ~100% D EBE DB R T SFOCIRIE
REBIRFTEETY . SFOCRIED ML A
FROEH)TY .

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:

100% - 85%
< 85% - 65%
<65 % - 50 %

+5% Tolerance

+6% Tolerance

+7% Tolerance

SFOC {RiEFTHES:
EERTE—F

Avalilable Operating Modes for SFOC guarantee
SFOCREEIE. 1 DDERRHD DI DDEERE
— NI LTOAEAONBZEICEBELT
<FEEW, SHGRIREREERE— NIFZLIT DR
DEHBYTT,

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

SFOCRIEXISPIREETRE — N
X e Available operating mode for SFOC guarantee
IMONOx | =7ekwisieng | Tier Il S —
Dual fuel engine Tienlll. EHE—NR ZTEhEERE— N
echpologies Fuel oil mode Dual fuel mode
Tier lll Tier Il Tier lll Tier Il
Without Without Available
Tier Il engine
With Without Available Available
Without With Available Available
Tier Il engine
With With Available Available Available Available

* ZIUMEESRE— NOBAE. /MOy NREBEE/ M Ov NAOERRE THREINLHA

/LFLIAR BB RO RFHME TR SNET .

* 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.

VAP IMGATIF L

Layout Diagram

AREOLL. L2, L3, LARTEZRESND LA
TINIAT IS LADERDREMCRE
LTERRZET. MMADEEICH>TRD
BLIEHNE LORBEREDBAGDEER
BIENTERY . BHBTNICHFZH LA
7 &L L2, L3, L4R) DHAB L
EEEEICDOVTIR. #Etka IBREE
(A%

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,

BARE

please refer the page of each engine type.

Extended Area

Output

L1

Speed

VAT INSEAT I
DR

Layout Diagram with Extended Area
S50ME-C8.5/ # R &, #Esk(ic &KW L1
L2EERREZ A TROKDICEMEED
EPEIEETT (MEPREEEZhEEA).

SB50ME-C8.5 type engines with increased speed
and unchanged 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

[Cleyt it
SOx R 77 /\i#ER

Application of High-Sulfur Fuels and SOx Scrubbers
AHZOTICEHEN TS L TOHEICK
LTSOXAY INEBRE LB ENTEE
o SOXAY T/N\REIFHREEDHEAXZR
. HEMREICHEERIZLET, 0T
SOX AT Z/N\BEBICLDHREEDEA%E
100% &7 C3.0 kPallRIC T 2 H%ENH V)
£,

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.

Pt

- SOXAU INEBRY 5%, BIaHOT
BERETDUBEDHYET (BARICKOT
FBIEHEE XD EEE R DAL O D ) &
). SOXRAYT INEEHT BHAIE. it
FTIHEHEEZ0N,

- EGR %7zI3@®E SCR Z#H L 7z Tier |1l
BICHLT. NOx ECANTEmEMEIhZE
AT 5%/ E. EGR. BESCRYAT L%
EMERMIRICT 2R EDPH Y T . EGR
BIOBESCRICDOVWTIFIB3~17TEZSR
TE.

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.13-17.

Acceptable back pressure in exhaust gas system

+3.0kPa

7.0 ‘ ‘
6.0 — Back pressure
without SOx scrubber

T 50 |— Additional back pressure
o
= by SOx scrubber / Max
Q 40 | =— Total back pressure /
é with SOx scrubber
9]
5 30
X
9]
I
a I

2.0 /,
1.0

=" )
0.0 / ‘

0 20 40

60 80 100

Engine load [%]

BMRE
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AFTER SERVICE NETWORK

MABOWERENA MRIRRICRSE . HEEZ RARER L GEM
EWELET, ERSADOT 78— —EXM
We are supporting to keep your equipment.in
tional costs as well as improve your equipment’s pt

OKAYAMA

F9Y—E AR
F1—ENY—ERE
MITSUI E&S Machinery Co., Ltd.
Technoservice Division,

Diesel Engine Service Dept.

T706-8651

EILREFHES-1-1

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

=#J)L—7 Sales Group
Tel: +81-863-23-2581
Fax: +81-863-23-2085
E-mail: techdesa@mes.co.jp

i )L—7 Technical Group
Tel: +81-863-23-2385
Fax: +81-863-23-2349
E-mail: tech_de@mes.co.jp

& BABY —ERZTOTVET,

TOKYO

O RRERM
Tokyo Office

JAMERT 2EFEL

T104-8439
RREBPRXEFMS-6-4
REMESHELT VIR
5-6-4 Tsukiji, Chuo-ku, Tokyo,
104-8439, Japan

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

HIROSHIMA

0 BXEHTIveIFU—
AZUMA MACHINERY CO., LTD

T722-0212

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

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

SERVICE

@ Subsidiary / Representative Office
Affiliate / Subcontractors

® Subcontractors / Agent

=% - Efi Inspection & Maintenance
{12 Repair

NS> 2—F« >4 Troubleshooting
1#%BIFE% Rectification of engine condition
#AiTiE#¢ Technical support and advice
e Parts Recondition
ITH—EX IT Service / e-GICS

OVERESEAS NETWORK

SINGAPORE

O Mitsui E&S Asia Pte. Ltd.
2 International Business Park, The
Strategy Tower No.1 2nd FL. Unit
#02-04, Singapore 609930

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

HONG KONG

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

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

EUROPE

© Mitsui E&S Machinery
Europe Limited
5th Floor, 30 City Road, London EC1Y
2AY, United Kingdom

Tel:  +44-20-7256-7171
Fax: +44-20-7256-7272

E-mail: mitsuizo@ms13.hinet.net

CHINA - SHANGHAI

© MES TECHNOSERVICE
(SHANGHAI) CO., LTD. (MTC)
Room 803, Dongfang Road 969,
Pudong Shanghai, 200122 P.R.C.
(Grand Soluxe Zhougyou Hotel
Shanghai)

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

kX4 T104-8439 FREBHRXEMS-6-4

Head Office 6-4, Tsukiji 5-chome, Chuo-ku, Tokyo, 104-8439, Japan
EILE SRR T700-0903 LML EEET8-29 KMt IL 145
Okayama Sales Office 8-29, Saiwai-cho, Kita-ku, Okayama, 700-0903, Japan

EHHRTES

Tamano Machinery Factory

SALES DEPT.

T706-8651 EILREFMHEI-1-1
1-1, Tama 3-chome, Tamano, Okayama, 706-8651, Japan

*it

Head Office. Diesel Engine Sales Dept.

FILERAR

Okayama Sales Office

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

E-mail: meshp_diesel@mes.co.jp

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

EHFRBIN-T

Tamano Office

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

TECHNICAL
it RARIED )
Diesel Design Dept Fr—EWEBREIN-T

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

E-mail: diesel_project@mes.co.jp

OVERSEAS

Quality Assurance Dept.
Diesel Technical Investigation Group

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

E-mail: demail@mes.co.jp

Beijing Representative Office
Room 2017, The Beijing Fortune Building, 5
Dong San Huan Bei-lu, Chao Yang District,
Beijing 100004 China

Hanoi Representative Office
Suite5.04-5th Floor, Hanoi Central Office
Building, 44B Ly Thuong Kiet St., Hoan Kiem
District, Hanoi, Vetnam

Tel: +86-10-6590-8051
Fax: +86-10-6590-8050

Jakarta Representative

ffice
7th Floor, Nusantara Building, JL. M.H. Thamrin
No.59, Jakarta, 10350 Indonesia

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

Mitsui E&S Machinery
Europe Limited

5th Floor, 30 City Road, London EC1Y 2AY,
United Kingdom

Tel: +62-21-3192-2910 / 3193-6644
Fax: +62-21-3193-6166

Tel: +44-20-7256-7171
Fax: +44-20-7256-7272

Mitsui E&S (CHINA)

.y .
Room 2512, Shanghai International Trade
Centre 2201, Yan An Road (West),Shanghai
200336 China

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

MES (Thailand) Ltd.

Prime Building, 15th Floor, Unit B, 24 Sukhumvit
21 Rd. (Asoke), Khlongtoey Nua, Wattana,
Bangkok, 10110, Thailand

Tel: +66-2661-7450

Fax: +66-2661-7453

LICENSEES

HEK%*:I:VF\'-Q Makita Corporation

w4t WRERM
Head Office Tokyo Office
T760-0065 T105-0004

FEBRTHERET4-1-1
Asahi-machi 4-1-1, Takamatsu, Kagawa,
760-0065, Japan

FREBXHIES-23-7 ZREILER
Sanei-Bldg 5F, Shimbashi 5-23-7, Minato-ku,
Tokyo 105-0004, Japan

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

Tel: +81-3-6430-9393
Fax: +81-3-6430-9391



