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Power
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RT-flex58T-E
Power
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speed IR ZIEHERS
104-146 ° X92DF
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79-105
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69-89
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BEFHEBEIX82-D/X82DF— L—F 1 45

X82-D X82DF

Output [kW] Output [kW]
80 000 80 000

70 000

70 000
60 000 60 000

50 000 50 000

40 000 X72-B 40000

X62-B
X62

30000 30 000

X62

RT-flex58T-E RT-flex58T-E

RT-flex58T-D

/x52

20000 RT-flex58T-D 20000

RT-flex50-E
RT-flex50-D

RT-flex48T-D RT-flex48T-D

10 000 10 000

X408 X408
8000 YA o5 X72DF

X62DF X62DF
6000 6000

X52DF X52DF

4000 4000

RT-flex50DF RT-flex50DF
3000 3000
X35-B X35-B
2000 2000
50 60 70 80 920 100 120 140 160 180 50 60 70 80 90 100 120 140 160 180
Engine speed [rpm] Engine speed [rpm]
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BAFE#REIX82-D/X82DF — F E~F %

Jlﬁ 71
'Y
( T JHD % m
B mm 5'020 = irn [ 1] | 5
C  mm 1'800 1UBS .
D mm 12'450 |
F1 mm  X82-D 15520 / X82DF 15'150 0000000
G mm 2'700 F —————————————— ]" @ g j =
. A
- & “‘| - B e ' SM-0110

F1 fZ2EDEX FFLEIFES

(52 08FLN6T L—2T Y7 FT) A X82-D X82DF X82-B

6 10’554 10’554 11’045
7 11’994 11’994 12’550
8 13’434 13’434 14’055
AN - : & _‘EL \
WEER"A'EL. X82BIZHEA~REEL 9 14'874 14'874 16'500
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DY EERKRYT
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YEENMIE
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double wall
double wall
long
RIA RAZIL
RIA RAZIL
below 65 rpm
3rings
CLU4-C
uniflow
WECS
ICU/FAST nozzles
200 bar
V4
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single wall
double wall
short
RIA RAZIL
TILE AR
WHE
2 rings
flexLube e
uniflow
WICE
ICU/FAST nozzles
300 bar
X4

—BiM EH-GHEETOT S LA

single wall
double wall
short
RIA MAZIL
TILE AR
R
2 rings
flexLube e
with recirculation
WICE
ICU/FAST nozzles
300 bar
X4
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X-Engine Technology — & 1k

=X

« AZGRMRT YT HLEWRIC

« VU A—IL

o BEMADEBWFLETI LR
o BEMBHER

c JLFXLINEBHZH—4F— Doublevall design

o BIZTEDIKRE
e FEEtEIZ K YR

Single wall design

« D) VSRR T ENE

Single bevel butt weld Double bevel butt weld

M '
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X-Engine Technology— &5

HJOANY FERSE

e IRTA FAR LI )L

e LOIEZYZ BRAY FERZR Y T & U 10.2-13bar
DoV E IR

e FILZEHZ I TIL

e LOIEZYZ BRAAY FERZR Y T & U 10.2-13bar

¥ Bz
e BFRTJA AR LE
e LOIF R T LH& Y 4-5bar
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X-Engine Technology— EX b S o= artw T+

S17imEREL
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FoFRYy 2D
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IVIREHR T+

g SA T iREE—
M o FIIHTREAF
o JO0ALESIYVD
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TIob—=2T e /\LXITAR
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X+

—

EX X —MZ 55 R
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X-Engine Technology - 1) > & FMAR > 7
flexLube ¢

flexLube ¢

o SERZEOHRIIHEY 1 X2k 5 (4-10)

c BlE, AVTFURERSIC

c AVTFURARROERZHF

e JEMIE. EX br@E@R] (V) EATAF) .
Yoy, EX LBk
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X-Engine Technology— L—JLaA = k

I CIZEEFADLTILTAIND M
A=y k
BRELL—IL
e BEVITILDA—ILRBEEE/NAT

o« FEFHIEIARIE S O 1= & O &=37 O 1E 5 il ]
B

« MRETD A TFH U ATRE
—RBL—IL
c BEVUVINDA—=IY—KRAAILINA T
s HISAEEFD-ONHIHES

D) URFERVATLO—EEL—ILAIC
o H—RHAMBLDINA T
e H—RHAYZ—2/N4 T
o VUM TA Y
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X-Engine Technology— ICU & FAST IE &1 5

« KOBRI VY VIZHEMA (X82-D/X82DF, X92-B/X92DF)
o ESTHIEZEE

o EEFTHEAHLITHERIIZHE L8l

o TR ARSI 1]

¢« 3DDL—/)LNLTIZTEERIC TESHHIE

c METD AU TF RN EHE

o FAST #%¥}F
e HwHR) A —LIFEHEHTES
s ENWVEHMBIEZHIEFTES
« TMERFITIBRLIT
e AUFFURRBBEHAICEL
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X-Engine Technology — #1£9 3 ICU

Mk1—-2001 ) Mk Il — 2005 ) Mk Il — 2014
HlEmtE/ A L— bk H—RHICTIEE e A 2TF AR
VAT L

AUTFFURAR MR

RT-flex58T X82-2008 X92-2014
RT-flex96C
RT-flex84T

X82-D/X82DF
X92-B/X92DF
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X-Engine Technology — WICE: WinGD integrated Control Electronics

System Boundary -‘
° 2- x I\ D — 7 *% F;ﬁ % (: Fa:ﬁ % < 180 rpm Ship Environment / Plant Engine Control System Support
o N o larm an d Sriilkion
° 5 = 14 y IJ -/ 9 I\J?‘!on'rtoring Co:trzl éystem
. . . - System (AMS) (PCS)
- F4—HIL. DFEEIZE S DI LRI —
-Remote Contral System

e AZIwi 3=y, #EE=4. YT+ Ehemetor T
7 “J 707__\\_ IN ~ IN 5 7“)1/:/ 1_7__ ’r :/7\': Gateway Unit

Engine Control System (ECS)

Add-on Systems On-engine / Off-engine (GTU)

Manual Control

¥ ey
-IX-‘\-J- FL; Systems Type-1 | Ethernet/CAN/Modbus Panel (MCP%:\\‘;?
\ - & —_ N (3" party supply) T
ﬁni@%nl‘VXTA’( -/9_7 I_x £ Ethernet

Main Control Unit Eolindey Contal I

e J0O /{)[/:/o 3 .‘/:/Z7_'A (PCS) t_ V4 System Type-2 | Ethemet/CAN (MCU) A Unit (CCU) N

(Mcu/ceu)

F 4 YR L (ESS) — 1 ——

4 5 —LE :9 U b 7‘ (AM S) S‘f:tnecz]?éﬁa e £ )
- BT — 2 INEHSR : Data Collection %:T

and Monitoring (DCM) System Bus
- BIMEERSRT L
 HEERHLAR

Service Laptop can also
be directly connected
to any module
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X-Engine Technology — WICE: WinGD integrated Control Electronics

GTU X > 4l

1M e % B DM 28 “
NoDIFAT A—H%FRy YT
JA—)LELTH __ > RT3, IV
RET D = S e / 7 oIV ESBEEICE
i = | ‘ SN E e
L T s =

EUVWEEEE DEEFDOUNIC-flex & WECS-9520#IfH1 S A T LE#HES
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X52 Service Experience — EX k>S54

R R S 6X52 — Unit#1 — 5054h

e HFO 1.54% sulphur content
BN 100 cylinder oll

e 3¥3HEE 0.95 g/kWh

o MiE (TUILTiHE) LICIFKRFEAR—
—UOR—IUMNRZS

e 54 F—E%3 0.01 mm/1000h

c BERODOFEHINDSATF21M 4
360’000 h
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X52 Service Experience — EX >S54

6X52 — Unit#1 — 5054h
e HFO 1.54% S content
BN 100 cylinder oil
7EHREE 0.95 g/kWh

ERWVEGEER MY DY

7")*/7“5%‘ YO TEEDOTHRD Y MMID
A

kv TS MEFE 0.008 mm/1000h
FTHEEINE514 7% 4.1,38000h
2K ) U ERRIE. BIFREE

20 © 2018 WinGD X-engine technology, Tokyo, Nov. 07, 2019 - J.-N. Constantin




XHEDRH TV / AO—BREH-LGHERETOT S LA

X52 Service Experience — #F x5

6X52 — Unit#1 — 5054h

c EERDILT 423 VLB - HEHRBRIEEEDFN
« T4 €=U E3 0.03 mm/1000h  BERFEDIRREIL/ —< L
« 3547441 200000h
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X52 Service Experience — 9 AAANY KR F 1) 45

6X52 — Unit#1 — 5054h

e R7YLHES T )LIZBIF « R7 YT HhHN—IIRIF
o MU [IHy—
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=+ =A
A off

o TN ZFEMEIEX WINCDDXHEREICEA SNT-FMTDERAMEZEAL TS
s FEHZOEMEFEBATSIILFI L INGHZA—F—E ELWI VD UER
« 2KER VY VTOaVETFDEA
o XDFD{ECAPEX/OPEXa >t 7 k

BETE DT 7 N— R [ZX82-D & X82DF % Ff %

XL, EEMEOEREA VT I UAMRBOERIC7+—H R

A ESHIE L=y FICUIX, MLEIZCTERICA D TF U RAHE
XS2BEBADFMELEICK Y2KER ) T av v T FHAERINT-
202048 Z % I
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71JaA

20201 A18 MHELH

IREDES:

» HFO: Heavy Fuel Oil « MDO: Marine Diesel Qil

* MGO: Marine Gas Oil » ULSFO: Ultra Low Sulphur Fuel Oil

« DM: Distillate Marine (does not need heating) » VLSFO: Very Low Sulphur Fuel Oil

* RM: Residual Marine (needs heating) » HSFO: High Sulphur Fuel Oil

Sulphur content HFO MDO MGO
(RM grades) (DMB, DFB) (DMA,DFA, DMZ, DFZ)

S<0.10% ULSFO RM ULSFO DM

0.10% <S<0.50% VLSFO RM VLSFO DM

0.50% <S HSFO RM* HSFO DM*

* fuels allowed only for ships with exhaust abatement technologies yielding sulphur oxide reductions
equivalent to using fuels compliant with the respective sulphur limit

2020 IMO global 0.50 percent fuel sulphur regulation

o5 _ X ) o
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fin L TORMHES

BB\ FDVLSFOZEE LE=EOREED ) R D=, WInGDTIIfM ETOREDESIE
HELGZL, ChoDBREDOESITEITARET, RILISOY L—FD2EELL EOBRE TH-

THLRE%RTHS.

2020 IMO global 0.50 percent fuel sulphur regulation
WinGD operation guideline
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R DOBEBEF v D

HL, METHRHZREATIREARELESZRIE, ROL S LEFIEZ ZDORMOELLME
THFEITAHACEICRATES,

R COFIEORBRIIBHOEREIZOVWTOEEZE5EZ 2T THD., COFIEK
ASTM D4740%H:5R L= D T, (RDR—UIZRT) FSHE L AJLRating 1 DIFEDHE1E

L1755,
BEMEDFzvIaFE LS L

1. BEITBH2O00MHMDEET HEGZERDOD. L LIIKAREICT S
2. 2EREEDFIEZITEI: ROR—IUSHE

2020 IMO global 0.50 percent fuel sulphur regulation
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No
: " ? { 7 Aand Bis in the range
I *4 @ E *ﬁ '| E I “J between 40/60 and
m 60/407?

Prepare blends of fuel A Perform “Compatibility
and B with ratio of 50/50 Procedure” according to Prepare blends of fuels A

AT—D11F2%, L LLIF3E GBELEKSET S il et
HIZLD) DELXDAKRY kTR, TRXTHTRF
(»n*ﬁ'b&b\tfko)ZT_:)Z’\(iJE&)&L\ ———

the compatibility check

ART—221F, EBIT2DDARY FTR FETAEL, g
BEMNTEGREMREEZRL. ChboRBEOESICSOW
-t w *E*E E 5 1 6 Perform additional analysis

for ratios 10/90 and

1 2 5 v |@
,ﬁ I%r.- 0) l/ T 4 / 7 [i ASTM D474O'\ ; 6 = ' Eﬁ L, —C L\ 6 . The fuels might be compatible.
TX I\ '\’%*%—C %6 &%i Bhéo)[i‘ Ratlnglo)iﬁﬁo)ﬁ—eﬁé mm’ might show signs of incompatibility after

%ﬂé%n?émksﬁﬁﬁé?lvﬁiét
[CERSNDHFIE

The fuels might be compatible.
If blending is needed,
fuel B to fuel A.*

Intended blend ratio is in
the range between 0/100
and 40/60?

Did both sample pass
compatibility check with
rating 1 (Figure 5)?

Did 10/90 blend pass
ccompatibility procedure?

Intended blend ratio is in
the range between 60/40 Do NOT blend these fuels.
and 100/0?

@to @: See Figure 6 for more details

* Note: this spot test does not guarantee
fuel compatibility. Keep in mind that a fuel
blend which is stable just after blending

2020 IMO global 0.50 percent fuel sulphur regulation
WinGD operation guideline
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. Spot test: pass not pass i for IBR between 40/60 and 60/40
R DREBMEF VD Or=9
71

Intended blend ratio range

FICHRBALE=-FIREI S 7RTIZTHE \

Q@ & @ 7t @

The fuels might be compatible.*

m

Stability limit

IBR: Intended blend ratio

Stability

Stability

If even one spot test failed,
do NOT blend these fuels.

10/90 50/50 90/10
Fuel A/ Fuel B (%)

25/75 50/50 75/25
Fuel A/ Fuel B (%)

Intended blend ratio range Intended blend ratio range
2 _ z
3 S
B ® ® I ® ®
Blend fuel B to fuel A* Do NOT blend Do NOT blend Blend fuel A to fuel B*
10/90 60/40 90/10 10/90 40/60 90/10

Fuel A/ Fuel B (%) Fuel A / Fuel B (%)

*Be aware: low stability of blends can lead to sludge formation after some time period

Fryv I FIETHELNSHBREB/EL. VI IITRT

29 S — 2020 IMO global 0.50 percent fuel sulphur regulation
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2020FEEHDERIZDULNT
M OBEBMEF VD
BELERHENESEREEDF v IICEEB LTV -EETEH., BELI-%&. TORHXtD

RHECUIBZSETOTELETRVERETEIMWIDTLESI C &, BEALERBEIRANDS
LIFREELTWAHL, RVLVEZ VVIZHEERTYINRET HDE Lhiily,

AE:

e RT—VU2MTRAITRHEELIZRETIMDOBERLISHEZRITTLS, HIZIE., BHAZ
BMEBICMZ S, L LLIEZOHDEZEE, CHIFEET, BLLIBHTIBBLI-KETDT
RIZ7ILNTUDORREEHBFTELIEARELSZY ., EhoYT S, TD=0H. BER
DREMN., BHEMREICEEDSBICRAICAELELI-YBILELIZYT S, LN D2HDT—
ATIE. TR EL T, BESHIDRT Yy OBERMEN S,

e INT T4/ VI RATDZNRAHTIE, EREFz v 7EEREBFIICIK, RO T, BEW
HHEENRRETAINME LG, LML, TOHERERODBRZEEDOLZENE D, CDLKS LG
BIZCZEbLBEWESFRET S,

2020 IMO global 0.50 percent fuel sulphur regulation
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20205 & & iHDEMIZ DT
PRFOEIRLMZDUNT

VLSFOZERY MR, BEIT A FXa A FOBMEDLSICUTO BEMLGFIRZERYT %:
- MHDEZE., KHEH. Catfines[ZDULVTHEIZ Bunker deliverynote ZF vV 9 5%

- BEEIEDOHEBEFERLEVMESIE. 2R ERET S L

o Catfineh AN CHBRELUTIZCAMINIMWETHEFRIRZERT HF

c L LAY UABAESNLRIENHNIE, BHMT L— FORBICYIRR, BRI A—N
DEFNMERIZCE D &

2020 IMO global 0.50 percent fuel sulphur regulation
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2020F#EE
PRFIHIE 2

REEEFIREL(ERAT IR ATLIZEDLE) REUBARICREGSNYFORHMDEEZ
E/MITAHEOERT S:

c Y M) UTEUVICHLONYFORKBEANSHEIC, 2N ETHS L ZHET S

c HLLAYFOBBEANBEIC, EEEY MU STR I ICREROBEIE > T35
& 2V hoRYEBEL LY ELTRAS Y SABRINTOALAF I vIT S

e ILLWNYFORHZANBIADY—ERZVIIIETHB L
c H—ERRA VI EEBIZTAHAENTETLHWNES., FIORBOEBIIRB/INTHALSIZTH L

PREHE Z 12DV T OMEBRIDREIZDINTIX. “Diesel Fuels for WinGD engines” A4 K5 A
VDEIETSHE,

2020 IMO global 0.50 percent fuel sulphur regulation
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WinGD [£20204E0) IMO 0.5 % BEE S RFIDTER. LD L
SICHEBT AINZEICE=F2—T 5, WinGDDFEER. R \
Hl, BREMERE. FHIEIBEREICLSEHREZTICLE-E L
(X, FTILIVERE L TRREET NS,

20194EQ 3 IZ1&. ISOA2020F#FH-DINT

[ Considerations for fuel suppliers and users regarding
marine fuel quality considering the implementation of max.
0.50%S in 2020] & L T #RTE(ISO/PAS 23263) A IZFHAT
FE, MATCIMAC T—F 2T JI)L—T-7 “Fuels”h’fE L
BHIZHA K342 ERITFE

PAS stage
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WinGD Tribology Fuels & Lubricants Page

www.wingd.com/en/technology-innovation/engine-technology/engine-design/tribology-fuels-lubricants

2020 IMO global 0.50 percent fuel sulphur regulation - WinGD operation guideline
www.wingd.com/en/documents/technical-information-notes/wingd_tin011-imo-2020-operation-guideline.pdf

Diesel Fuels for WinGD engines
www.wingd.com/en/documents/fuel-lubricants-water/diesel-fuels-for-wingd-engines-v2.pdf

Fuel Statement 0.1% ULSFO
https://www.wingd.com/en/documents/engine-operation/fuel-statement-0-1-ulsfo-v2.pdf

Lubricants for WinGD engines
www.wingd.com/en/documents/fuel-lubricants-water/lubricants-for-wingd-engines-v3.pdf

WinGD Piston Underside Drain Oil Analysis Tool
www.wingd.com/en/documents/engine-operation/wingd-piston-underside-drain-oil-analysis-tool-v2.xIsx

WinGD Guide for judging condition of relevant piston-running components
www.wingd.com/en/documents/engine-operation/wingd-guide-for-judging-condition-of-relevant-piston-running-components-v3.pdf

: 2020 IMO global 0.50 percent fuel sulphur regulation
o R U WinGD operation guideline WlN GD




International Maritime Organization, <Revised MARPOL Annex Vi,» London, 2016.

ISO (International Organization for Standardization), <ISO 8217:2017 (E) Petroleum products - Fuels
(class F) - Specifications of marine fuels,» Geneva, 2017.

American Society for Testing and Materials, “Standard Test Method for Cleanliness and Compatibility
of Residual Fuels by Spot Test,” 2014. [Online]. Available:
https://www.astm.org/Standards/D4740.htm.
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