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XHERE (T4 —EI) U TP LR R B

X engine type Vessel type Orders

8K Multi-Purpose Vessels
X35 10-44K dwt Bulk Carriers

11-22K dwt Chemical Tankers
X40 23K dwt Shuttle Tankers

1-2K TEU Feeder CVs

2’000 vehicles PCC

83 engines
10 engines

X5 2 38-70K dwt Bulk Carrier

50K dwt Product Tankers 35 engines

56-108K dwt Bulk Carriers

60K dwt Chemical Tankers
X62 115K dwt Crude/Product Tankers

2-3K TEU Feeder CVs

80K cu.m. LPGC

80 engines

150-210K dwt Bulk Carriers
X72 158K dwt Crude Oil Tankers

3-8K TEU Intermediate CVs 86 engines

250-400K dwt Bulk Carriers

280-310K dwt Crude Qil Tankers
X82 8-12K TEU Neo-Panamax CVs

12-15K TEU Neo-Panamax CVs

103 engines

8-12K TEU Neo-Panamax CVs
X92 12-15K TEU Neo-Panamax CVs

55 engines
15K+ TEU Post-Panamax CVs

91*5
hu ][]
=

452 X engines (ca. 11.0 GW)
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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 33 engines
3’600 vehicles PCC
5’800 lane m Ro-Ro
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
174k cu.m. LNGC/twin screw .
X72DF 180K dwt Bulk Carriers 186 engines
22K TEU Post-Panamax CVs .
X92DF 15K TEU Neo-Panamax CVs 14 engines

gt 275 DF engines (ca. 4.8 GW)
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69E DO X-DFE

X40DF (6 cyl)
¢ 9 kdwt Oil & Gastanker

RT-flex50DF (5,6,7 cyl)

» 4 x 15 kdwt Chemical Tanker, Sweden
6 x 1400 TEU Container Vessel, Finland
4 x 15 kdwt Asphalt Carrier, Canada

2 x 3600 unit PCTC, Norway

4 x 25 kdwt Tanker, US

2 x twin-screw RORO, Sweden

X52DF (7,8 cyl)
e 2 x 125 kdwt twin-screw Shuttle Tanker, Singapore / Norway
* 1 x 7000 unit PCTC, Japan

X62DF (6,7 cyl)
» 25 x 114 kdwt Aframax Tanker, Russia/Singapore/Korea

X72DF (6 cyl)
e 4 x 180 kdwt Bulker, Korea

X92DF (10,12 cyl)
e 9x 22’000 TEU Container Vessels, France
« 5x 15’000 TEU Container Vessels, France

-cMA"bGM —
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B Celsius Bernuarp TR

100E

D X-DFE

« 5RT-flex50DF hd 5771 SCHULTE srour. Nm
1x14k + 2x20k m? Coastal LNGC Navigama;iml Sasewﬁﬁ | RN % IKE
* 5X52DF om—— b‘-enl: B | Knutsen OAS
1x 30k m3 LNGC encie LTEOF QToval T
« 6X62DF centrica unelf -\ >
I GASIOG THENAMARIS
5 x 180k m3 LNGC
TMS CARDIFF GAS LTD
« 5X72DF gl.m,.ﬂ ‘ -

86 x 174k/180k m3 LNGC @ MINERVA

6X72DF T on e

6 X 18Ok m LNGC E[—?Pspﬁu? MiTsutRCe ;HIP NIANAEA’!EN'PORP

EMIFT: SHI, HHI, DSME, Hudong % SI??hipping{@ DYNAGAS [

190 #4BELNGCH [ [2 325 F A
41 #BEAH KA, 21 BT E A
BFH 275 #4R8 + A 72 3 > (30.9.2019)
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0 x 22’000 TEU + 5 x 15’000 TEU LNG ¥ a > 7 A

22’000TEU CV
FHEEH 12X92DF
Power 63 840 kW / 80 rpm
PEE : - ;;y,my_"_”_ Z: . Bore 920 mm
MEE _._. 38" B3k 12 3 S ESERS R, . Stroke 3 468 mm
— CMA CG M. \ Length 23 000 mm
_ — /ORLD INNOVATION Weight 2 140 tons
CMA CGM is the first shipping company to choose FER
Wartsila 6 x L34DF

liquefied natural gas for its biggest ships.
. - - P R HRAEE X T A

BLUEIS Wartsila

THE NEW

GREEN R HR A2 VY

GTT 18 600 m3

Press Release of Nov. 7, 2017
http://www.cma-cgm.com/news/181 1/world-innovation-cma-cgm-is-the-first-shipping-company-to-choose-liquefied-natural-gas-for-its-biggest-ships
Announced during COP 23 (UN Climate Change Conference) in Bonn, Nov 6 - 17, 2017
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Energy Efficiency Design Index

1% 3 DEEDI 202551 %=
X-DFRBETES

o FHERS
Power
Bore
Stroke
Length
Weight

o MBARE Y

Tanker

Tanker CSR design

- . fnfA

IMO No.:

Attained EEDI 2,338

Phase 2: 1 Jan 2020 - 31 Dec 2024

Required EEDI ‘ 3,307
Compliance Index ‘ 70,7
Calculation ref: ‘ 589217

® Attained EEDI

New ships from 1.1.2013
ps from 1.1.2015
ps from 1.1.2020
ps from 1.1.2025

without ice class

50'000 100'000 150'000 200'000 250'000

Deadweight

300'000

© 2019 WinGD
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7X62DF

13 800 kW /7 86 rpm
620 mm

2 658 mm

9215 mm

435 tons

Type C: 2 x 850 m3

Ice 1A

July 2018

6X62DF
11 200 kW / 81 rpm

8 110 mm
380 tons

Type C: 2 x 850 m3
—> approx 6000 nm
no ice class

Oct 2018
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Energy Efficiency Design Index Bulk carrier
Bulk carrier CSR design

20,000
QL
18,000 IMO No.:
: Attained EEDI 2,050

16,000 ‘. Phase 2: 1 Jan 2020 - 31 Dec 2024

I*&ﬁ 6X72DF Required EEDI | 2,396

Power 16 180 kW / 76.5 rpm et - _ Conplcs ol | 4
Bore 720 mm w2000 153 D EEDI 202587 &= 3

® Attained EEDI

Stroke 3068 mm B oo X-DF4BI Gl S e s 11208

——— New ships from 1.1.2015

Length 9 400 mm “ —— New ships from 1.1.2020

8,000 —— New ships from 1.1.2025

Weight 560 tons e lemca s

%*Sl'ﬁz 9 ya 4,000

C-type 2x3 000 m3 2,000
—> approx 15°000nm

0,000
0 50'000 100'000 150'000 200'000 250'000 300'000 350'000 400'000 450'000
Deadweight
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BREARaAVET F—207%4451 R
TR D DFRERS D #XER

EFEHRAVETRESEL DTS,
cRELEMIETOER o it
cEEETCORE LB an . st Bl |
cSUHICETELRBIEAR TOBER L ET d A

4680

cFT N HRABEVAT L
 MIEPARBNITE S TLVEL
c HABHNANDEBENLIETRA Ry FIZLkba3Ivi gy
ShIZERELE (YO L—IL/INILTADREAN) >t—72
TAVATLDERFEBYHR M) Yy TEITo1=,
cHBHRI AL —ENMDHREAEEREZTELEL. RSN,

Cylinder liner

Rail valve

Gas inlet
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RT-flex50DF /N4 O RAFIES & X T L
BOIORE, ML RE

NABY b7 a1—T)LIEGH:  « BHRFIMANIL FOREFERE
NABY bIa—TIVRND . Relief bore (venting): E&

FELT, HE « BHFDL—ILORHER

Pilot injector

L DA DDF & TR FR D RIRE 3 %1 2R

« VYUF—HBBIAILOHE (REME)
>HTSA VKB LI TROERN

o HigmREN
> 8 TDFEDA FHEROEH

o PARLRIREN
>IN TDFEOF TR TROEH

®&——— Cylinder cover

Pre-chamber

X62/72DF#4RE (& RT-flexSODFD#RERZAEM L. FEN SEUYLARET BTREZECL) ZRYANTLS,
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X-DF Shop test list (backup page) engines

X72DF Gaslog2800/01 4
94 engines passed FAT and are partly delivered to X72DF GASL2130/31 4
ship yards X72DF MOL DW2462 2
» 13 sets RT-flex50DF (in China & Japan) K72DF GASL2212/13 4
» 4 sets X52DF (in Korea) A72DF SK2937/38 4
« 19 sets X62DF (in Korea) X72DF MOL1810s ard
» 58 sets X72DF (in Korea & China) X72DF GASLzzra/62 *
X72DF Cardiff3020/3037s 7
engines FAT’s X72DF NYK SH970s 2
Flex 50DF’s various 13 X72DF Cardiff SN2271s 6
X62DF SK2080/81 4 X72DF Frontline SH8010s 4
X72DF CELS2297s 2
s el 6 X72DF Thenamaris 3096s 2
X62DF AET2197s 2 X72DF GASL2300/2301 1
X62DF SH919s 6 °8
X62DF ROS131010s 1
Engine type Project Number

SN2236/37 4

X52DF

O OV

14 © 2019 WinGD



X-DF shop trials (-

CIGEER) (T IL—3

F 2> TLVA

OSHERAMFATZ IR T L. —ERIFEMFFIZEIEE I TS

% { DHKEASLEEMN, XDFORELFHBEZRBL T, <A

DFEEBRNBFRELTL D,
o 13 % RT-flexX50DF (R [E & BHAK)

4 E X52DF (82 [E)

19 E X62DF (8 H)
59& X72DF (3EE & FH)

FIK KR (TAT) SE T ; RT-flexX50DF, X62DF, X72DF & & U
% 5 9 < X52DF (November 2019) and X92DF (Dec 2019)

« )5 E25HDX2DF AN TIHEHBRZAH L. 35HIEE

E TH&ELAEH
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X-DF Seatrial list (backup page)

35 DF powered vessels passed seatrials / 32 delivered
Engine type Project Number of
del. vessels
Engine type Project Number of del. Az Gaslog2800/01 /2
vessels X72DF GASL2130/31

» 12 vessels with RT-flex50DF (China & Turkey)
» 13 vessels with X62DF (Korea)
» 10 vessels with X72DF (Korea / China)

2
Flex 50DF’s Terntank (4) 4 X72DF MOL DW2462 1
Flex50DF LNG Coastal carrier O (pending gas trial) X72DF GASL2212/13 1
Flex 5S0DF Transport Desgagnes (4) 4 X72DF SK2937/38 2
Flex 50DF Nordic (4) 4 X72DF MOL1810s (4) 2
X62DF SK2080/81 (2) 2
X62DF MBK2148s (3) 3
X62DF AET2197s (2) 2
X62DF SH919s (6) 6

16 © 2019 WinGD WinGD X-DF Japan / 07 Nov 2019




X-DF i L EEx & siinZElE
3550 X-DF ZzEX#4BH & 9 AN B L EER TN EIZ5E

« EfAFT: RE, ~L3, BE
¥ 5
e 14,000 m?® Coastal LNGC (gas trial pend.) |
« 15,000 dwt Chemical Tanker
* 14,000 dwt Asphalt Carrier
e 180,000 m3LNGC with 2 x 6X62DF
e 174’000 m3 LNGC with 2 x 5X72DF
« 115k Ice class (crude) Tankers with 7X62DF
o 115k Crude oil Tanker with 6X62DF

Picture: 5RT-flex50DF powered chemical tanker Picture: Twin 5X72DF powered LNGC (source Gaslog LNG)

o HREARYZ: RT-flex50DF, X62DF, X72DF

« 33 ENFiMH (2019410AR)

Picture: 7X62DF powered Aframax (Ice class) tanker
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=5 LNG A ¥Hin

=¥ D RT-flex50DF 5

The early movers

A & D RS 1 ER:

o “M/TTerntank” &1) —X 2016&FE8AIZFM. & RABEIX/\IL ME/1LiE
“M/T Desgagnes” 1) —X 2017&8A M 5 hF+ 4 A KM T

Y DHREIX 18’0008 LA £ D EERRFE . 90%LL L (X R TiEf (BEEEx
NDHTA4—EILE—F)

RT-flex5ODFH B D R 15 & enhFEl (& > 85’000k

WSO DNEADRIBEMNFEE LA ERHEIEE ST, (e.0./N1 Oy FMAKIE
HEMSDKENIZCEEIER ST AL D a—)

aAVTF 74 —5—:
o Ex#IDTRT-flex50DFIZ & % finfiiFifni&20184FE12 A4
o 2E DMk EMM. 18IFFHLEL

Picture: Containerships Nord Picture: Besiktas Shipyard
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X-DF on LNGC: [£[X100% /i R T&EEx
MRS, 1 BLEEREZT A —EILE—FTRYITHARE—F
o 2HEOEAX62DFHERE. 1 L K [IX72DF#REEH I NT-14ED
LNGCHO G, AIDMAAX2017E7HIZIESE ST,
o XPIDMMILETE > 16’000 FEHEHEEL
- RRIEEERFRE ~ 200°000h

- BREERERESHIT. MSVBBEER LA, KBS T -
fRRINT=,

e BHTEIWNWHRE— FEM: MITHRRIDI7T%LL E(XH X EEL

o F1-. BEDINGHEHZ o H— (INGE UV & T VvFIZHRAT
LV 3) AELfHF
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LNGC & X-DF: B i&5EErfFE A R1E T
Y X b —FifnEEA A TI) —CTREDIDEEYY TV T

WES Mes a7 | MRRASEEL BIELED | AREHAH

TN | BOHRE—

I B B B
Product Tanker August 2016 18’200 14’100
5RT-flex50DF
LNGC Twin 6X62DF July 2017 16’000 13’800
LNGC Twin 5X72DF Jan 2018 11’400 9500
Ice class Tanker July 2018 6300 4000
7X62DF
Aframax Tanker Nov 2018 3200 1900
6X62DF
Container feeder Dec 2018 3700 2200
7RT-flex50DF
e BB EERhFRE >330’000
DF fleet
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SRRV —BEFY _
ﬁ 774 I:I-l- ‘i*ﬁ I:IIE I:FI SL-0003-1 Cleaning_cyl _press_sensor_DF-eng July2019.pdf

BHAAE ) VA —FAEod—DOREICRPOHEBEYHARON, T —EFTEE (K1) T L) ALK
DhREont=, D) F—FhtoY—0H#HES ) —= 2 ERIZITFE1500-200085[E 1 L < 1£3-44 A,
Service letter Z2018F 88 [ZH#1T

anh

« 2018FERBERZHEHEIICEA (X52DF / X92DF) & o
c VI a—YaVERBRIIL., ZO%, K— kT4 AIZERH A—— e

eaning of cyllnde_r pressure | - y |
° ﬁﬁd)ﬁ% %XGZDF / X72DF [:Eﬁﬁ (2019¢6ﬁ) sensors on DF Engines
« Service letter ZFE#1 (20194%78) o engmes gt pesrosmosn L D N

pressure sensors KISTLER KF 92610
and repair method of damaged
sensor threads.

Concerns:

Information to all Owners and
Operators of WinGD Dual Fuel
Engines with above (screw in) sensor

type.

A—H—I2 LB —HEDHRHE:

Dear Si Summary:
= ~ ear Sirs
> 7K n E O) ﬁ ‘ J: é t > j E& *E '> “/ I) In order to ensure correct cylinder
/ 4 ~ == "
This service letter applies to WinGD RT-flex50DF, pressure measurement, which affects
N 7 7" 7 O) A -C -l-..J.\ % X62DF and X72DF engines, which have the Kistler KF | physical engine balancing, daily check
/ 7 Za= X 92610 cylinder pressure sensor applied. of cylinder pressure is required.

On some installations soiled sensor
Clogging of the sensor surface may occur in service, membranes have been detected.
which leads to a drifting signal. The sensor thus must
be removed periodically from the cylinder cover for In case a drift of parameters is
surface cleaning. detected, a cleaning procedure is
described which should be done at
In addition to first service letter SLOO03 released in approximately every 1500~2000
August 2018, in this revised letter now also a repair hours.

method for damaged threads (as was seen in isolated
cases) is shown. Isolated cases of damaged sensor

> T FILEY) T (SLENICERTMMTR
bntz) ZHEH
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54 T RERE LS/ ICW o) W
AHKENICLDSM TEERE LR BB

Jacket AHIK S R T LDRBIRE

X62/X72 INA INZABHY AT L, V) U F—=54F—FERALI-ROZRDAHKE AFNA
EFRBEIET, YU —HN—CBALTHET S (T14—EILIEESEDFEREE L)
T8 water guide jacket (WGJ) (7KL F TRERIE SN TULISA., W DL DHETHIEL-, %

D=6, Ox7y EBATEICTN, SA4FT—RFAMADRAENA /IR ZEIL, BRELTS
1 F—EBEEREELRZEC LI, B

Cooler

orifice

Service r 5
° Service letter (I 7*&%?55‘) %2018&9% [z U U —X. 2019 - Service ¥
Letter. OL-0011

[1ssue: | 22 January 2019

- = = Cooling water system venting
ﬂi 1 ﬁ '~ E %ﬁ' o IE L, L \WGJ EEJ %Ek jC_ gﬁ EEJ instruction for engines with
by-pass cooling system

L4 I 7 t / \0 l,/ - 9 - ( ZE ) 75§X62 D F/X72 D F ' Z %ﬁ'*g ZE —G *% % é For WinGD X62 / X62DF / X72 / X72DF and X92 Maintenance Information:

Imiradiate attenton Instruction for implementation [Pate: 10 April 2019 ‘

. _ - engines Supplementary instruction to For WinGD X62DF/X72 DF engines aintenance Informa o
-, FEICELTIE, 2018F11ANLEFHFINTNS, > Cperton manel/ roubesotng Sl e
AEIKEIERO T 7 iRE t"
 water guide jacket D EE A& E WE-> T EE “C-clamp” (B Ly e et
%lﬂ.ﬁ) & 2019 £ﬁ4ﬁ ﬁjﬁ ﬁ.j-"l' ﬁ/E}O) ;“\-J'% 0) 1’: &') @Serv'ce Ietter%ffi- a This service letter applies to WinGD X62DF / X72DF | holdin

Service letter SL-0011
(above), with new WGJ
holder “C-clamp” (left)

o ERIDOHMEMNLFRIEEDEFEFRET ZHE. Service Letter
(20194 10A)

e HLIWMEARE (A=70—AHNYRTL) HEKBTHD,
X62B, X72BM & 5 12/34 1SR AL R T L& EL).

New pre-chamber bolts
(right)

L~
Service
Letter. SL-0015
Pre-chamber leakages / correct

tightening and retrofitting of

the holding down bolts

© 2019 WinGD WinGD X-DF Japan / 07 Nov 2019 ForWiGD R s, K620, X207 ans X
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anh

JRILFy TJEEFY
LNGEMM TEIZARE— KBET BIEEDRIRE

FrRAY— /7 XIFyTEEFY
ARAE— FEGRICETAMFEFERASATOEL, COFLH/ ALFy THICREFAEBYNIEE SN, BRELTT
<A Y—EmMABEEY T 5,

THRETERINEY, $521=y FOBKEEDET BHKARRBET 5 —LZEHFR) TRON-7Y LIz, BEHHE
R - DIV OL kT -REOHBIAGEHE IN:: > UA—HBHRERFADEESY

e Service letter SL-0005 % 1720184108, BIZ—FEDH Y —=—24 l
ay FEFEEA

.« FN#%. MAEIFERETWWEWEEZ NS,

Seviee SL-0005

[Issue:1 | 24t October 2018 |

Operation instruction to avoid

clogging of main fuel injectors : : .
Action: Immediate attention

. s = - le tips
H ek | nEE S y =il s _ _ _ = nozz
° *)J "H 0) Iz&*‘l- HE ET'I- # 'j: 10 Ooorh rS il] E (j_ / \ I-I_\ )[/ FEﬁ Bm % E z' -C ) For WinGD Dual Fuel engines (RT-flex50DF / X62DF | Maintenance Information:

X72DF) Supplementary instruction to
Operation manual / troubleshooting
guidance.
Concerns:

Dear Sirs

Owners and Operators of WinGD
This service letter informs all DF engine operators about Dual-Fuel Engines

measures to avoid clogging of the main fuel injectors in
gas mode operation and to prolong the maintenance
interval.

Yours faithfully Summary:

Instruction to avoid clogging of fuel
injector nozzle tips during prolonged
Gas mode operation.
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(o] LR
DFREHEMD E X + &K
BiF B a5
X-DF EX b U #BE1—i%
o FBEPIRRIFIEEIZLIY
e VY UAHIIMEORMTIEHGEL HEEFER] O-HIZHHA

« EREMLBER T U —HA FDY LTI TF v ) R
(BF#H7 EBN) WInGDDA YR +59 2305l

MM TOF Y LT LR

> — . 20184 (X62DFA —/\—7R—ILRICEXR F B EBENRE
— R}EIZIE, EBICEML TS EEEDR

> —{4. X72DF CR&DT A FFDA A —DICEAET B 3 —F5A
JElh (20194F6H) IFH

> RIETIEWS DOODFRBEZEEARIL DT T3 0BEICEK

HERE (KD =AN)
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Unit #1 - Tp }ing groove

Unit #5 — Top ring back side
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0 S, S N, — S > > S NN = | = BN 1=
IELUL ) y’f i /EE :]:R BN&@@EE@/‘%
DY B —HBERA—N—HEBETAATRIETAAS-MADME
BEZEml-ImELVY VA —BERZTERT S-0IC

« ARIZKZHEETITIEBN (15~25) 2 1) v & —RiFMAHELE
Sh3. HFOEERTIL. EBN (100)

c AANAD Y —LDSFESFLGRHTDIA—ILFETR N

EfIN TS,

e WSOMDEHTIX, 74— FL—F0.69/kWhe& 73 55ER
:EJ '?% ED *L-t L\ é 700
R WInGD Lubricants i1 5V TIXHEFDIRIZED < 600
'l‘EﬁEﬂih‘}iHy& é *L é o g: 500
. Jﬂﬂﬁﬁﬁ?]‘ﬁ L—A2—IZIEEEHY TSAVv—LDOEEZELH g
EOHLET AEDRBEYON(EEL) £
= EXRF7o8—%1 74 =%
LINATDHTL K51 > — 100

WinGD-Lubricants-Issue-3-March-2019.pdf 2;75 > ;_ Eg‘j‘:(/gg 7E ° Af X 2 2%

Residual BN in mg KOH/g
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( 14: j jj X IJl-":Iﬁ*L b\%i l./ T’ ka'b% jj X 75\ % I#k' ﬁg 75\ b JEI)IL l_, Conlcal sealing ring as found in pre-chamber — visible Bl it vl sl hmavsstanags e tofang '
NA Oy FESTHFOTEANEET 1=, s gas bt S','_"g ring and damage causedBY | temn exhaust gas blow-by.

- BRI/ Oy FEFHHFERY TR FORGRRICES
S—LEDET j

FREZEDKFEN

e FHMBEEDI—ILEEIEIZCEY S YA =54 F—~DKFN
MEE L, BRRERITFTREZEEARIL b DOREE > F=#d
e ILITH, XT2DFTHEHEINTWS (T4 FT—HDFNE

]
SN

|

|
Bl

|

NN

&)
- TUFULAVERRL FOBANREEHE > HEEH Y %
%I:HE é *L %'?? b\Faﬁyé\ é *LT: o | Pre-chamber seal /

Pre-chamber sealing X72DF

« Service letter SL-0015 A FEIT I 1= (20194 10A8)
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HEARED=DOFHIEH S X T AXEOHEH N ZEHT ILENHD. HIZIE,
HARHDRELEDFHIE

MEAICIE, BEHFHI L DNEBHNESEXDFEEADEROANELE LTHWT
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HHERETHIAEE HHETE XHEREFIE S X T LAICEA L., NEHAHESIIHHIE
DHIZFERALTLNS
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LT DM DESLBZHE R TLOBENITHNTLNS, SW2.0 ~AD 4
O —TFvTITL—FNEFERTHSD, SW2.0 DEZEL4HHE:

Fuel cmd. =»| X

> HBEDOEEFHIEERKE—FOARL— 3 0DWE Eng. Speed —>| X

> BRI hHEEDHE (GAV DFIHDSFEEL) .
> NRUREIE [Meas. Power =

> DSV AERMONE Fuel mode = izc;tstr Kadap:t x
> D) U —HEHEEDNRE
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L

BEARTHLREMICEER

S 53 AEFEIZE Y CAPEXE KR

speed power gas pressure @ M/E inlet
20Kn 80% 8 bar
18Kn 0% T bar
16Kn
60% 6 bar
14Kn =
50% T Sbar
= 12kn = g
& = <
5 40% =41
g o g PELY
2 2 =
2 skn 30% % 3bar
g
6K ‘
n 20% = 2bar
4kn
ok 10% 1 bar
n —
engine 1 engine 2 engine 1 —— engine 2
0kn 0% 0 bar
2017-0823  2017-0828  2017-09-02 20170907  2017-09-12  2017-09-17 2017-08-23 - 2017-08-28 2017-09-02 2017-00-07 2017-09-12 2017-00-17 0170823 2017-08-28  2017-09-02 2017:09-07  2017-09-12 2017-09-17

10.0 10.5 11.0 120 126 133

M B RAILA T HR(NBOG)IZ & Y 70% H AHVE[ RE e
iR 16kts - 18kts (% FAfiiE) it

100

80

jj‘XE: 65%H:I| jjﬂ%(: 'j:s I :/:) :/A D (GVU?&) -G 7 bar % = Il:’/j’/ = Max. BMEP LHV36
GVWUADObarll F TS TEERAMREIZ+FS L EAEBAENT- 2w [

6RT—UF —REMEN D4R T —OADFT I A X4 AEE > CAPEXHIRE © .,
AARGEHRETICET 2 XENEH S L w

===«Min. BMEP LHV36
====Min. BMEP LHV32
====Min. BMEP LHV28

5 6 7 8 9 10 11 12 13 14
Required gas pressure at GVU/iGPR inlet [barg]
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o X-DF #4RH D :EERIRIZIEFEIZ L LY
MEADBBIEIR IS FEAS. A Orv—HBEEAL
=) D EHEEIRT-flexSODFDE M L DB (L #E R CfZR ST

SHET. HEARK RT-flex50DF I L LVEMIKIRTH S

X62DF & X72DF #4RHIXRT-flexS0DF TURESN-MMREZ#F =N, -G FHRHEHF YL O
HIREIN TS,

LNGCDBOGIZ & 5 R E— FEELR[RERFR] [X97% LA L LRI > TLVAS !
WIiNnGDIXZ DHE—DHEHEI VT FOBEEBREZ S LICEH D -HDFMMIZE Y Z S

31 © 2019 WinGD WinGD X-DF Japan / 07 Nov 2019




X40DF #4B8#3 4T

WinGD Japan #ffft = +— - 07/11/2019
The Green Small Bore 2-Stroke Engine




X40DF
BT

RPER [mm] 400
A bO—2 [mm] 1770
Stroke / bore Lt 4.43
U 5-8
13U>24 -7 [kw] @ R1 935
RE [1/min] @ R1 146
RE [1/min] @ R3 104
BMEP [bar] @ R1 17.3
FHEX R ERE [m/s] @ R1 8.6
= ABAE [bar] 200
BSFC @ R1 [g/kWh] 189.9
BSGC — BSPC @ R1 [g/kWh] 145.0 - 1.4
BSEC @ R1 [KJ/KWh] 7310
=>4 —REEEE [mm] 700
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X40DF

Qutput [kW]
o N 80000
L—F 42T 74— K
4 4 60000
50000
Ir ___________________________________________________ } 40 000
| X40-DF R1 R2 R3 R4
| i
Power | rpm 146 146 104 104 | 20000
[ i X62
kW/eyl] | kW/eyl 935 780 665 555 |
““““““““““““““““““““““““““ __ RT-flex58T-E
950 20000 " RT-flex58T-D
e
900 T : %2 RTflexs0-E
o : o g RT-lex50-D
- ]
830 PPt | _ RT-flex48T-D
" 1 10000 -
800 - :
- ]
P e e X72DF
7 Ptiad X62DF
- - 6000
700 e et
|‘—' _-”-’-
650 ; "
1 Pt 4000
1 e
600 i e
; =T 3000
[Tl
2350 X35-B
100 110 120 130 140 150 [rpm]
2000
50 60 70 80 920 100 120 140 160 180
Engine speed [rpm]
Speed
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X40DF
Mot 7~

XA0DF(EX40-BOT oW R I A — A& TTICEHETSND:

« N—Uv hJ—5-THIREDFEREDTI /O —%&
INVERERR(CBA

s 7A4T7EUT., EETMGOERAERPIE LU TERT
B55%:t (D=1 BRITOTierl lE#5) AT 3> TR
BEE(CLIDODHFO/\—=>a>BAR (2019F11AM S
5% FAHERS CHR3LE)

o WICE flfflIS= XF /A RFDI\—RIOT 7V I NI T
V—FFIOFv—, ph\DPINI=wvag=>y - FE
—AU>IY—)L

WinGD 6X40-B engine
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X40-DF
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X40DF 1

D) OB =S54 F—, hnn—&n4 0y FREES X T LA }l; JCA Y NRRIELT R

o X40-BELEER LU T. X40DFIEEHELEEA /NS0
DTIU A —SAF—ENL179mMMBU B,
CNICHWVWEXR bREE(IENMNT B,

. DESEOERITEDSDEE (GAVE) A | #f=
O NARIESTR)

i '
FERETH /) AD— Ill?e
+ ERBE - WHTD/A Oy FREA W
VT LERET (BREEDFERIZK D) , GAV (H RARIIESTF)
. EE B2 TR S Oy R IREIES |

X40DF Combustion Chamber
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X40DF

O\ fL—I)LaA=y MERE

e X40-BO L —)LA =+ FIEX40DFZEE L -HKETHERIZ & X40DF Rail Unit with improved access
NTWd, avn\y rgL—jLa=y bZkY, BHIC
CGAVOH REEE~NDT IV ZAMNABETHY . XL —
DAVRAVTFUORENREEINTLS,
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X40DF

DF System — A AMESFF (GAV)

s EEHIHABHRHFTHA >
e X40DFIZ& 5 £ 2 [ZHmi#E ik

X40DF GAV (Gas Admission Valve)
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X40DF

DF System — IGPR (integrated Gas Pressure Regulation)

« BBEANDAREHBHEEEE LTV TIIGEa LT
o BEREERET/HIME S X T LITHEA

s —EEICKDHRERST

- BERAELEE . EMAT. BICEMEOFMH -EH I, SHEK
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SUVMERRE T AV MIBALT, RIEMEZERT SMEKRARIT T, BRDERKEGEHL,
R—7y b)—5—THAH5TY/B—DFREMYRAATEITFTSN TS,

XAODFDIZEETILIEE o L HIREMRENAT ., FIARELZE - EBL AR M TA—T U AHNF L
KEATHD, ZEETILIZIMGOO.1%FRE ) TTierll E— FTEM L. 20205 =R &HIIZ8# 05 L .
TierllIfB18 TIELNG & MGOTIBEL T B,

T2 —LERFTRBEIRY ANT-X40DFIEZHRGMBBHCHIETE, MERDEMGTEICE D ETHEEH
ITHETILNRBIRTE S, MDO/HFO/ING/N— 3 VIFHIZID/S4 Oy MBS TSy k&
iCAT (Integrated Cylinder Lubricant Auto Transfer) SNBSS, TDMh, BEBEAEITEF 2 >0 DM
BB GG ENDETH S,

LNGEWM. N\ T A A XZh—, NI xXx YT, T4—F—a>TF, MNIDRH—
O T+, ZEHBAMIM. NNoAYUIMBICEELTLNS,
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X82DF #4R8#B2 4T

WinGD Japan #ffft = +— - 07/11/2019
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X82DF/X82-D
B—TFy h&FTEH5IY—4vy k

kers: VLCC . - e e Containers

X82DF/-D MEZEta T MEA—45 vy b T HMIDHREL
Bk tEWHEAL TNV S,
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X82DF/X82-D — #RH5& 7T
X-FRE H O E0

Power Speed
WinGD DUAL-FUEL ENGINES (Mw) 3 4 ] 8 10 15 20 30 40 50 &40 70 80 (RPM)
X40DF 104-146
RT-flex50DF 99-124
X520DF 7%9-105
X62DF 80-103
(7 2[] 69-89
XB2DF 58-84
X92DF 70-80
WinGD GENERATION X ENGINES
X35-B 118-167
X40-B 104-146
X52 79-105
X62/-B 77-103
X72/-B 66-89
X82-B 58-84
X82-D 58-84
X92/-B 70-80
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X82DF/X82-D — #BH5& 7T

_R—brI2x)A - L—FT a0 VT EH

Output [kW]
80000

* X-DF #B8

60 000

« X40DF =
« X52DF =
« X62DF

« X72DF
« X82DF

e X92DF

8000

Output [kW]
80000

o X-HEE8 s
+ X35 .
e X40

RTessre e X52

o e

e

RT-flex48T-D X82DF
10000

X40-B ° X 8 2 X72DF

8000
e X92

X52DF

30000

RT-flex58T-E

20000 RT-flex58T-D

20000
X52 | RTflex50-E
_RT-flex50-D

RT-flex48T-D

X40-B
XT72DF

X62DF
6000

X52DF
4000 4000
RT-flex50DF Rl

3000 3000

X35-B X35-B

2000

2000

50 60 70 80 90 100 120 140 160 180

50 60 70 80 90 100 120 140 160 180 "
Engine speed [rpm]

Engine speed [rpm]
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X82DF/X82-D—-%(Eta >t 7+

FEFATT
RPER [mm] 820 820
A RO—72 [mm] 3'375 3'375
S U —#8 6-9 6-9
1>U>5—HH [kw] @ R1 4'320 5500
RE [1/min] @ R1 84 84
RE [1/min] @ R3 58 58
BMEP [bar] @ R1 17.3 22.0
EHEHEX M RE [m/s] @ R1 9.5 9.5
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X82DF/X82-D—-%(Eta >t 7+

* X92DF MA—ZAHEHE LTSEICSNTEHEY . X82DF/D D=8  , g/
DHAENBERIN TN, L w N

- FLLERHMEOH D (BE) TWMRH—5—Rit | FiEd

o BREIESTEIE S R T L ICUE R H DIESH TR

« WICE #ilfEl > X T L H PN
 TEOERN S L U —H AP EELREERE TS =0 .

« WEERIIFFOVLCCIMERETDERICEHLE TEMBS N { e
* X82-D & WIinGD DF-ready #ff3 >+t 7 FIZ L 7= . X82DF &

WAt TSy b O+ —LZAREGRY LBEIELTLS
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X82DF — 9" TIZHIFE

A HEIC

WinGD’s General Technical Data (GTD) & MIM

« EMATESA U —TDTAD Y FEHEIEEST

DY DO WPARE NN
c 7RIy bk
- HEEAMEEE (RELHES)
o WENHEBBDLA T I REFYINT 4

o X82DF (%2019 3 A M b FIFHAIEEIZ

e X82DF Marine Installation Manual £ F# 17X #&

© 2019 WinGD

Marine Installation Manual

X82DF

Select

Cylinder

‘J I

Tunings

Cooling System

Configure
Rating Field

30240

17430

Auxili

Systems

Options

[F]SCRLP
[ 5PC

FW cocled / single-stage SAC / separate HT

X82DF marketing-kit WinGD

Turbocharger
Name

A275-L

MET83MB

Lubricating O

Conditions

Show selected TC
Show TC Allocation

rpm

#TC Producer = Scavenge Air Cooler  #5AC
2 ABB SAC-B82-5D 2
2 MHI SAC-BE2-5D 2

il System

Calculate
CMCR Point

Speed

840 rpm

100.0 %

Power

30240 kW

100.0 %
CSR
Partload

8500 %

including TC lubrication and crosshead booster pumps

excluding TC lubrication but with crosshead booster pumps

Summary
W-X82DF
Dual Fuel
T Cylinder

Stroke 3375 mm
CMCR

84.0 rpm

30240 kW
1731 bar

Tuning and Options

Standard

Turbocharger

2 x A275-L

Scavenge Air Cooler

2 x SAC-BB2-SD

Cooli

Fresh water cooled

Single stage SAC
Separate HT

Lubricating Oil System

Inclusive Turbocharger
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X92DF

Table of Contents
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A af
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Output [kW] Output [bhp]
80000 - w.x92
70000 ‘ - 100000
60 000 { 80000
50000 ]
— 60000
40000
30000 | 40000
RT-flex58T-E
|
20000 | - RT-flex58T-D
|
RT-flex50-D
W-X82DF ! 20000
‘ RT-flex48T-D
B W-X40-B |
10000 1=\ x720F |
8000 | W-X35-B —
Wox7o L 10000
6000 8000
— 6000
4000 W-X5T / /
3000 W-X52DF 7 — 4000
‘ RT-flex50DF
2000 - ‘ ‘ ‘ -
60 70 80 90 100 120 140 160 180

© 2019 WinGD

Engine speed [rpm]

X92DF IMO Tier I1l in gas mode
Cylinder bore 920 mm
Piston stroke 3468 mm
Speed 70-80rpm
Mean effective pressure at R1 17.3 bar
Stroke / bore 3.77
RATED POWER, PRINCIPAL DIMENSIONS AND WEIGHTS
Output in kW at
LengthA Weight
CyL gorpm 70rpm mm tonnes
R1 R2 R3 R&
b 31920 26580 27 930 23250 11570 1120
7 37 240 31010 32585 27125 13160 1260
8 42 560 35440 37 240 31000 14 750 1380
9 47 880 39870 41895 34875 17 780 14630
10 53200 44,300 46 550 38750 19370 1790
11 58520 48730 51205 42 625 21030 1960
12 63 840 53160 55 860 46500 22 700 2140
B C D
Dimensions 5550 1900 13140
(mm) F1 F2 F3 G
15520 15530 14260 2970
BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE
Rating point R1 R2 R3 R4
BSEC (energy) kJ/KWh 7089 6846 7192 b6 944
BSGC (gas) g/kWh 141.2 136.2 143.2 138.2
BSPC (pilot fuel) g/kWh 0.7 0.8 0.7 0.8
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2 R3 R&
BSFC (diesel) a/kWh 181.1 179.1 181.1 1791

X92DF marketing-kit WinGD
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X92DF EQE-I_ Eq LLI’%:% X92DF
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53 © 2019 WinGD X92DF marketing-kit WinGD




X92DF %itHUH &

X62DF/X72DF CEEH DS I HAT=Z/HKR—ILF
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X92DF %iTHH &

Gas admission valves (GAV)

e AbO—VRIZHREHFHFEZLZ) A—41Y 2D
o HREAIX16barkLT

Sealing Oil
Inlet

High Pressure
Pipe Connection

/ Stroke Sensor
Rail Valve
a@g/

Bypass Plate

4,

Gas
Inlet

Filter

Oil Return Pipe
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X92DF %51 %+-

Injection control unit (ICU)

EX btk iR
HAIZEHE TEHE

Note: Picture indicative, details might not
represent the final design stage

E/JARAT—TILL—I)LN)LT
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X92DF XETRI4F K

V) UE =54 FmH
s X « BFHIESY U E =S4 FAHNIRT L
c BERE—FICK-T, AVR—FRV MIE->TR#EL
BHEIV) U E—mE Y R T L7l
= HRECE REMTARABROLOHIEY A
HEEZE DT D,
« TA4A—EILE—F: BEEBREEHCETOANE
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X92DF X5THI%FE Y

71 AEAFHE — with iGPR

\

HRA 4T [+ D Integrated gas pressure
regulation

#H L U\ X-DF B#4R8 TIXEH#E
(X52DF, X92DF)

_____________________

Shutof Gy |

®oooe® I—‘— '

________________________________

——=> Engine room ventilation s Annular space ° Gas detector
> Gas supply/pressure release Gas pipe I Flanges system side
——=» Air suction/release |__ __I Engine I Flanges engine side
——=> Inert gas supply/release |_ T Engine room SM-0197
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SILE =
X92DF EXETHIFF &K
WICE (WInGD integrated Control Electronics)
o JT7 DHEEIXUNICEWeCSTEREHD 1= b =B

Bridge Bridge console

PCS maker defivery
AS maker defivery

Propuision Control System (PCS)

g g T
oo aopoo oo
I an I oooo ! oo
as oooo oo

oopo

Msin tridge console Starb. bridgewing

H
H
H
=
11 |
T . CS / AMS By
Room Engine
E10 E26 E25 E90 E95.1 E95.2 E110
o || GO || COUZ L AMS
Safety ol e s ] si
system éL t”: ==§l == signals
signals i 5ee [HE ]
g . v 0l % |
Tt T |]|] %i |]|] EE; E120
= i LN By AMS
RPM - " I I signals
pickups Fi— st
HM Bus [CANy

60 © 2019 WinGD X92DF marketing-kit WinGD




X92DF — #&&4
EREHHTY/ O — IR ERES

- 5B
— RT-flex50DF/62DF/72DF G2
& & B BT

e OX FEiEIE
—- HETEELT-%E
— F—%)LaRXR FESFEIC

o EDX-DFEERIERI L K HRE—
KTIMOTIER Il &2 E S

The 12X92DF on testbed
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X-DF 2.0 — BRI gE D =

s HRAE— KTHHRBEESHIHR
- 3 g/kWh (2%I=F8 )

e T4 —TILE— KTORKREREEEZHI
- 8 g/kWh (4 - 5%)

e CHAHEHH (A # VR 1) w D)
40-50% 8|55
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X-DF20-FAE 0T 5 L
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iT#REED5E T X-DF

RTX5 B % AT 4% RS mEANT7T TR
2018
2019
X-DFfgEkfit TH=E MER ) —X
BIZkBd/840y Hi T

T A B
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X-DF 2.0 - BERAD A 1) v k

BEsO X FOHIE

? AR Ry FECO28EH DEIH
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JUBE B AT
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Thank you! Questions?
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