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HFO or MDO What to select?
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1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

W32 — Wartsila 34SG

W46 — Wartsila 50DF

W20 — 20DF
W32 — Wartsila 34DF

Vasa 32 — Wartsila Vasa 32DF
Wartsila 28SG

Vasa 32 — Wartsila Vasa 34SG

Wartsila 255G
W46 — Wartsila 46GD

Vasa 32 — Wartsila Vasa 32GD

® GD = Gas Diesel engine
@ SG = Spark ignited Gas engine
@ DF = Dual Fuel engine c
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6L20DF 1.0 MW

8L20DF 1.4 MW

9L20DF 1.5 MW

6L34DF 2.7 MW

9L34DF 4.0 MW

12V34DF 5.4 MW

16V34DF 7.2 MW

20V34DF 9.0 MW

5.85 MW
7.8 MW
8.8 MW
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Higher output for
60Hz / Main engines

15.6 MW
17.55 MW
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By operating the engine according to propeller curve both SFOC and emissions
are reduced in the same manner as with a conventional diesel engine.

BSEC [kJ/kWh]
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Constant Speed Engines
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—8—BSEC gas 12V, 16V engines
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Variable Speed Engines
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LNG PAC warrsis §

Storage tanks X BN

+|."h._-—- " 154
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Evaporators

Bunker station

B

ING PAC nsmrsis

5 '

Gas valve unit enclosure
s 4 Fully Automated

Dual-Fuel Main engine No moving parts

Dual-Fuel Aux engines In the fuel system
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= 25,000 dwt Twin Screw Chemical
Tanker by Watrtsila Ship Design

= Built by Shanghai Edward
Shipbuilding 2007
= Classification society GL
= Main Engines:
2 x Wartsila 6L46 / 5850 kW
= Auxiliary engines:
2 x Wartsila 8L20 / 1360 kW
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= Autonomy = 12 days operation on
~80% load
[ | 2 X 500 m3 LNG tan kS Toral: 27310 o Coge volmme fm o’ 95956, ax albave,
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GAS POWERED
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Gas feed pipe Tank room

pae 1]

1 i)
1i-POOF DECK 5 N

FORECASTLE DECK

Thermal oil heater LNG storage tank
for LNG evaporation
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TOP OF WHEEL

Ventilation

05—BRIDGE DECK

O4—ACC, DECK

03—ACC., DECK

02-ACC. DECK

01 —POOP DECK

R

MAIN DECK

15t PLATFORM DECK

£nd FLAIFUEN JECK

13 © Wartsila 7 September 2010

20
AF FRAME SPACING 800 MM

PROFILE
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Main engines converted
from HFO to Gas

* Cylinder heads

Ship Design
« Stability calculations
» Tank foundations

o Aa>N G
* Mechanical design o ol £l * Pistons
T O/ ‘ * Built on gas system
SYSTEM , « Control system

P

= INTEGRATION
o )

Upgrade of vessel
automation system

LNG storage system

» Gas valve units

* Integration of new I/O:s * Bunker skid
into existing system « LNG tanks

« Control of new equipment PI‘OpU|Si0n system

Integration
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Conversion costs

* Time for conversion minimized and carried
out during normal docking

» Conversion partly funded by the Norwegian
NOx fund

» All existing systems on vessel was kept

* Approx 50% of the cost is derived from
LNG-storage system

* Approx 50% derived from installation,
engine conversion, auxiliaries, etc

» More cost effective to convert the engines
compared to install new engines

* For old installations/smaller engines may be
more commercially viable to install new
engines
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tion onboard.
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