IZyi3 >&Zﬁ§ﬂ$3&§l:Fﬁl’d’é§%‘iE%|J’é
ﬁﬁ’d’ AHWINnGD#EEERET T2 / — DB

WinGD #ffit = +—. WR. 2019411A
< —+t )L A v &, Winterthur Gas & Diesel (Shanghai) Co. Ltd.

Simply a better different



CNETEICRERENDERNKAZHY I TTE ..
GHGX A, MEZ L THREDF YLD

MRELHERWRE
220
B
RD9O . R-type 5360 4 (1956 - 1990)
210 \__"Npeo - RTA381096 2833 & (1982 - 2010)
RNDSOM « RT-flex48 t0 96 1181 & (2000 - 2018)
200  X-and X-DF 658 & (2011 - ..)
% 190
o
@ 180

RTA84M
170  50% shEE 8 RTA84T-B

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

X82-B
160 NZ2E

St ¢ T —

150 (#84> &% Low Load Tuning T D)

1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
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IMO M GHG i it Bl &
D 2050 FE HEIZH LTEK B2 ARANEA TS

IMO GHG strategy

GHG emissions
i3 -
21{K50%F1t IMOMD GHGER L = &

s , TRIL¥X— = — s o
o A0 BB ( 7owrimEsE ) SHTAR LA
0 # o — ’ .
2008 ERYS=Y RAEDFEFFEATS
LALET Bl SOHKARLAL
ﬁlliﬁﬁ/
—_— SHEDRL BEHREvy T
—-—-_-_“'——u.!' k4 m (:t AT
—_— Syvay
B ERL
—
— _
H""'\-._\_xh
R"-\-\.
; : . B
2008 2020 2030 2040 2050 within 2100

Carbon intensity is measured as CO, emission per tonna-mile, while Total is the absolute GHG emission from international shipping.

CIEERRME DRI AR RARIT LE T NILE 5730
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CMA CGM is the frst shlpplng company to choose
liquefied natural gas for its biggest ships.

BLUE IS
THE NEW
GREEN

> 2030 | ol
CCREEEBEOEETIELL . - T

TR HS4S SE D BRI LR D A 2 ?
EZTHDB!

WIN GuU

Simply a better different
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EBLEEEDIRILEF—REIZDLNT
il 74— ILHORBIREAOWE

BREL R 2 BREEEN from HEO to LNG

Specific | Energy Density]  LNG: X 1.6 1, + BTAASTE
Energy Storage type energy MJ/kg MJ/L From LNG to /K3 (1R{E;RETE):
HFO Chemical - e
Liquefied natural gas (LNG-162 °C) |Chemical 50 22 A7 0t X = &Y (2
LPG (including Propane / Butane) |Chemical 42 26 . _ .
Hydrogen (liquid -253 °C) Chemical 142 10 TUORZTEAZ/ )L
Methanol Chemical 18 4 3 L7 BSFELE A DI
Ammonia (liquid -33 °C) Chemical 18,6 12,5 P
Coal (anthracite or bituminous) Chemical ~30 ~38 EEEWIZ3 T SHI
Coal dust Chemical 22 8.8-17.6 LEB5 L5 EEMA
Lithium metal battery (Li-Po, Li-Hv) |Electrochemical 1,8 4,3 . .

A\ 1) — N R .

Lithium-ion battery Electrochemical 0,8 2,6 INY T ) —FHARDEHFOIZH L T:
Lead-acid battery Electrochemical 0,2 0,6 IS X 8 1%

=EIEN X 22 (¥
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PARHE S D HEFZ

LNG & & ik FE HhE

o INGHAKI DB HERIE. INGER  * Fuel Price
HELTEZDE ShRERE
LLTW3 2

e INGOEHATHDRET v/\Y %0 1
T'f‘im\)g( iéé)][l L/—CL\é 25 4

> NGl ISR L FF AN H S 20 |
£ T N

o ¥ L CTRIKIAN D5 1£20205F 10 A

Methanol (US)*

HFO (Rotterdam)

D% E 51BN ‘
- LNG BB ITAEICEFE S 5@UWMW% B N
Datar ved end Aug 2018, Dept. EELC Source: Bunkerindex, EIA & Methanex

ﬁ)é%@liﬂh\
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v

LNG (£85I B gE7L B S

Mosjoen, Norway <—

Risavika, Norway —> Gale.Sweden 5 yysotsk, Russia
Fredrikstad, Norway Hammerfjast, Tlulom'ay —— Hamina, Finland
Gothenburg, Brofjorden, Sweden Tornio, Finland ——= Klaipeda, Lithuania
Greena Havn, Denmark Tahkoluoto, Yibin, China
Finland Ch ina. Chi
Immingham, Teesport, ongqing, Laina
Southampton, UK Wusueh, China
Zeebrugge, Belgium Jining, China
Dunkirk, Le Havre, France —@ indhon, Sl
Roftterdam, Amsterdam, Moerdijk, _.! b ?. l South Korea
Eemshaven,, Netherlands — 4.. Ps Busan, South Korea
S L—8
S Kitakyushu, Japan
Vancouver, Canada <—— —@
' ﬁ\‘okohama, Japan
Tacoma, USA €<———— @ ., & . Shanghai
Montreal, Canada J‘ ® ® "i'} Zhoushan, China
T Biralkes feg ® Kiukiang, China
Fourchon, USA ® ® ..._ | Guigang, China
Jacksonville, USA ! ® Liudu, China
Sohar, Yangpu, China
Santa Cruz de Tenerife, Oman 5] Singapore
Canary Istands Jebel Ali, Fujairah
Bilbao, Spain EneLEE FLET, Blang Lancang,
' UAE UAE Indonesia
Cartagena, Barcelona, Laem Chabang
Walencia, Spain Thailand
S
L
———® \ Ain Sukhna, '————————= Dampier, Australia
. Oristano, Civitavecchia, Egypt Fremantle, Australia
@ Active i i Italy Italy
uenos Aires, )
® Proposed A < ) Port Louis,
g Rousse, Piraeus, pauritius Kodhi  Haldi
Bulgaria  Grescs A, Aochl, alclia;
Source: Clarksons Research, August 2019.

e India India
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REDMHMTIZEN-—SHOMRHTHS!

LNG [F@ExERIIC, IRE. PRIATRRGEFHRICE VN THD RO LN

Y bE—HBAOILDIT oo THNIK, INGIFEEDRE . EANFE
SNTWSRFITRTIZHIELTLVS

CNETOEGEEN SOM DL SI2. TTICHIINEEHTHD
PREHEIA SR IO EORBME LY £ TAONCEBIATID

NA A, BREEDHRIZECREOEE Ciala ah:

Z D= BOLNCGADIZE (BRI S 7L |

WIN GO

Simply a better different
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LNG#E S fia D F Al

LNG75§1~§E§!ZEI‘FI‘E@ﬁ’ﬁﬁﬂd)i%m?b‘\%ﬁﬁ -C‘: ?h: %) (i #2: Clarksons Research)

SOXxR U T /\—% (i L NG FH R D B % F Al SOXxR U T /\—% (i L NG FH R D B % F Al
EHRTERD) EHRTERD)

18.000 B SOx Scrubber Equipped Fleet BLNG Capable Fleet 10,000 mmm SOx Scrubber Equipped Fleet ~——LNG Capable Fleet
16,000 e 20 \passes scribber

(2,000+ DWt/GT)? \

8.000 fitted fleet in 20307
14,000 : ,
[ Provisional Projection | 7,000
12,000
6,000
10,000
5,000
8,000
’ 4,000
6,000 _
2018: ¢.2% of 3,000
4,000 ships \ 55
2,000 1,000
0 O —_— -
EC S socNBEYHININIINEE S-S cooooSNS8S8S388838
NN ANNNQANIQCIXIIII«QIaQ ERREREILIISLKIJIILIIKIRKRKER
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RAETH - RARBL

LNG?‘J“%M] P IUOEZDY 7b§%ﬂi='l, < (Hi B2: DNV GL Energy Transition 2019)

° % *_I_ g % ﬂl] 0) % ﬁ "*lﬁ. % II 0) 1& 'I_E::Irsgz:sdzsir;c:‘ E;c;j:g;;!efxg mix 2018-2050 for the simulated IMO ambitions pathway with main

o LNG‘iB‘iﬂ-‘]’EELL =nTHY . 1/\$/-|:\|s Units: EJ/yr
ORI LTFT TR R _ — = o

o 20354F LI, 7 2EZ=TF("Creen B — :: Fﬁq‘?:i;
Ammonia”) BAHENER T oML L i = |

I Hydrogen
. W HFO and scrubber

A A

. e e Electricity from
 BRED YT RO — -
DEELRBEES &P _______—— |l
- 2020 2025 2030 2035 2040 2045 2050 - ﬁi‘:’dieseld

LSFO, low-sulphur fuel oil; MGO, marine gas oil; LPG, liquefied petroleum gas;
LNG, liquefied natural gas; HFO, heavy fuel oil;
Advanced biodiesel, produced by advanced processes from non-food feedstocks

@DNV GL2019
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WinGD’s solution: X-DF {EE A X T4H / AT —

E‘Es—'dw)’/‘/ﬁ)l/nxﬁr' RE
e Ay b—T0OtvRXADIEHA

TFiRE i Bt

A b O—2 & A S EE H X ES
FRBEEM/NAM By FRBEHIZKYEFKX

B AR (FHEE < 13bar
e VUTJITEEEOE VWA REKR AT A

‘Lg C HERAR -

die BEOHZALTLyH—( T4 AR TE)DIEELER
Vi ~ HVAIEE
rE L HJ/EHR Ty P—RBICKY
JIMO Tier Il [ZiE&:

%I E (EGR/SCRINTE
o MEBEFELHINEL
c MBADEBELTIBMICT S I LITEL
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X-DFIZ & 55 &RDEEDIR —4 v kXt (Aframax)

Oowner: Sovcomflot AET
Charter: Shell Shell

Main engine: 7X62DF 6X62DF
Power : 13 800 kW /86 rpm 11 200 kW / 81 rpm

- _ - Fuelgastank: Type C:2x850m3  Type C: 2 x 850 m3
. Energy Efficiency Design Index N 9 approx. 6000 nm

Attained EEDI 2,338

: e VeSSel Ice 1A "o ice class
20254E0) EEDI % — 4w b min ™

Required EEDI ‘ 3,307

[CX-DF#EE Tl & e ey« Seatrials: July 2018 Oct 2018

20,000

15,000
® Attained EEDI
- ———New ships from 1.1.2013
ﬂ ——— New ships from 1.1.2015
w ——— New ships from 1.1.2020
10,000 ——— New ships from 1.1.2025
«««+Reference line
5,000
0,000
0 50'000 100'000 150'000 200'000 250'000 300'000 350'000 400'000 450'000
Deadweight



PRFLE L TOLNG — DR A A RIZER
LNGEA¥LZ FI A L 7=WinGD X-DF#4EH 1= &k A HER A R Bl

LNGZ#FI & L THERYT 5 Z & T GHG20%
B [T A T, #hDFEYME L EIRE:

- BRES -99%
- NOx -85%
- PM/2£h -95%

GHG DE L HHIBIZIE ERREAHTR
(Synthetic Natural Gas : SNG)? & SR
Ay A4 UBBENNEICEDESS

NAF . EBRRAATRFFELELAET. &
BR—ILTRXAMEEHBELTLS

D

Bio-LNG

100

90

80 .

TG

80~ » , Example of emission
reduction obtained by
50 1 switching to gas

40 -
e pM
20~

10

NG, B X-DF engines in gas mode

e (0, - Diesel engines
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E-Fuels® 7*1—5&?)11

Hydrolyses & i1 & Y . SRERETFD 5 HIZKIRAIRE/L AR

« BRRAA X(*ynthetlc natural Gas :SNG)
[XEK65% DE N33 TERAIEE

e SNGODZEMYEIIKEDFNLY 10 HA 5 Fuel Efficiency Conditions
12% Lb\ 1& < 7‘d: Ly Pathway: Electricity—-Gas

i % D 7": &)SNGO ‘j:s Iﬁ,’lj(a)LNG%*-l'a)Z)ﬁﬁ Hydrogen 54-72 % .
ﬁtﬁ ‘:*IT”% % ;g Rk E L TESIZHKIE e A 200 bar compression

Hydrogen 57-73 %

° Aﬁ‘j?.? E= 7@%*@}1’4 :b SNG(h : 80 bar compression (Natural gas pipeling)
AL ThE, TS P OB A, e o
PRI — R DR A warogen | 64-77 %

without compression

C FUESTHHOTHG AL, BiEny  Vemeco) s

éj;&')[hs %O)/)ILL%ﬁh ““< |\ 0y 7,{ Source: Frauenhofer Institute
UEE LTERATELGL, bl B
;T%/\ ADAFEDT=HIZHRBEIZT NOx;b\_¢._

BEnsd > SCRANE
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X'DF *}%%Faa U 7 7 b )Z U Z I\ (September 2019)

X-DF engine type Vessel type Orders

X40DF 9’500 cu.m. LNGC
1 engine

15K dwt Product Tankers

1-2K TEU Feeder CVs
RT-flexsODF 14-20K cu.m. LNG Carriers

3’600 vehicles PCC

5’800 lane m Ro-Ro

33 engines

125K dwt Shuttle Tanker
X52DF

7°000 vehicles PCC 6 engines

115K dwt Crude Oil Tankers
X62DF 180K cu.m. LNGC/twin screw

! 35 engines
174K cu.m. LNGC/twin screw

X72DF 174k cu.m. LNGC/twin screw

180K dwt Bulk Carriers 186 engines

22K TEU Post-Panamax CVs
X92DF

15K TEU Neo-Panamax CVs 14 engines

TOTAL 275 DF engines (ca. 4.9 GW)

WinGD Japan Technical Seminar, November 2019 WIN GD



LNG(ZBARL & U T3000MW/E(TIEDLYTLYS

2019FM2-A b O— Y BB E M £927% HDFHLET!
X-DFH#BH(X90% D = 74 E B L TLVA!

DF market MW and WinGD share 12 months rolling

3,000 100%
2,700 90%
2,400 80%
2,100 70%
1,800 60%
1,500 50%
1,200 40%
900 30%
600 20%
300 10%
0 0%
S~ I BB B B R

DF market MW  e==== \\inGD share

Source: Clarksons Research Services, WinGD internal data
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X—4y FEER BREEM
9x22 000 TEU C/V

FHERS 12X92DF
Power 63 840 kW /7 80 rpm
Bore 920 mm
Stroke 3468 mm
: . - | Length 23 000 mm
— C.MA BB M ‘ Weight 2 140 tons
CMA CGM is the flrst shtpplng company to choose RER
liquefied natural gas for its biggest ships. Wartsila 6 x L34DF
BLUE IS PR R A S R T s
THE NEW Wartsila
GREEN
MEH RS Y
E:te;j/mi‘rengfc’:}‘gw\/.chZI%lva/lSl1/wor|d-innovation-cma-cqm-is-the-first-shippinq-companv-to-choose-liquefied-nwgs-for-its-biqqest-ships GTT 18 600 m3

Announced during COP 23 (UN Climate Change Conference) in Bonn, Nov 6 - 17, 2017
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fREzEYEY
IMO 2050~ O— K< w J

CDHEEZER
enial I B5=HIZI1F.

«20105E M b ﬁﬁd)gﬁt'\ﬁ*%

SRTLA LT QALY
AR RN -\ T )y R/ TORYE—ay

GHG i ~2030%h 5 . .
——_—— FHLLWRZ A —RBARE (GHG I LY K1) —)
DR E

2000 Timeline 2050>
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FLT. MDOIL—YIZEDZ ¢S ..

BN, KGN ROCGHGEIBDZENZHE S

RTEAS, BEIL— MK - TIE, BAPKEGAENHENDZTHEEI L., MODGHGZHIBIZEH S
HRFEIZCKY EMS 20 DIRT v )L
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GHG70%HI;FEDIFFXD U F 1) #F

FRARGEMOMEEITEY.,. SSICHEMEIC

N J 'y K-

a) 5\:2 ~ kR
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INA Ty FADEE(H
FPPIRCEHRHEZLITA1=8

EREBEADAILE r—%2 ZBFE D (5 Renk, Hyunday Electric)
BRELEBEDREN., Ny TURBEDOHDMEMLZ/INT—TA U1 7 (PTO)

IND—T A 942 (PTI) DETEEE:
EEDI 2 —#4 vy MZEET H1=60D
w/MERSH DD EER(IC
B L ULVBREERBECTORKELH
N EEE

NA Ty KTOREA K Y SHER!

Engine front end cover

PM generator

Highly flexible coupling
(covered)

Engine encoder - =
t. | - — AN -\_"“
optona) 1T L—T

TN FE—F—
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SR AME VAT LARITT
DARATLEDEEL THBE WinGD DES)

MEVATLE 4 DIZHfE:
o >Eg, KES
° %El)_(_\: -> ak:.l:ﬁ 1%nx~ %0)1@
o GmIE > fEEE.
« BN > /N\J—OXDEw/ME

A=Y
N TYy K

VAT L

2R |k X-DF/ X #%PR§

BhL#
5301

WIN Go
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S AMEVATLARITT
BE Vs, RF

BSFC = f(Pg(t)) BSFC = f(Pg(t), Perec(ti), )

Pe ... BRI (M) 4

Py ... ZHEID#MLI T

Peec - BHRX FL—26DMH A
SOC... State of Charge
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SLEBMEVARTLARITT
2 E—UBOIRILX—ETE

WIN Go

F RS & PTO/PTI RIDEBI L BEER

= PTO/PTIIZ& > THTEL. BELIEIRINEE
T 5

= TILTHEREHEEE
Bl KREHE., 9 A MF— MEIE )

Power
Demand T

E R

RETREDL VU DIFLUTICHS ...
BSFCopt » BEAFai—=2T
= MY S HRITOER

o>
Time
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FOAYE—L 3 WIDEAER LA RL—2 3 VERBIC

“WinGD integrated Digital Expert” WIDEA\/N T4+ —< VX, S, Y —ERXZR5IC

S ‘. e Ly e e, TTTTTTTTTTTTS
| EEOBENSOES L BLIF>T1 > |
| >500 ABLE “FORILYA | | |
i - =
: B | ! Customer i
| | | - |
! ! i WinGD server W[]\ J é,:) |
L |

1
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GHGIR I i~ iﬁbﬁ‘iﬁ/\r&\é

2030F LAREICM L FEIERBRHARE
BRGSOy T i 1 VDRELABELLES
SH. XU EHAEEGZER & L TIELNGHEH
X-DFEEREIZ T, = %ﬁ&(b?}zfﬁ’&hﬁﬁi

N 1)y I~&~ 2 L\%}Eﬁﬁ\‘“ﬁ:tﬁzé

_J.-..H“ = S """

Pl BN

= Marcel Ott

Simply 3 betPalFrerdhy Deputy Managing Director WinGD China
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