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Acid rains
Tier 1l (2011)
Tier 111(2016)

Direct impact on humans
Locally regulated
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Acid rains
Sulphur content in fuel
SECA (2015) — Global 2020/2025
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Greenhouse effect
Under evaluation by IMO
EEDI / SEEMP
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Where to go
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SG = Spark Ignited
-Otto process

-Fuel: gas

-low pressure gas
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DF = Dual Fuel

-Otto process + pilot
-Diesel process

-Fuel: gas + liquid fuels
-low pressure gas

GD = Gas Diesel
-Diesel process + pilot
-Fuel: gas + liquid fuels
-high pressure gas
-large fuel mixture ratio

FRAAAAAS,
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LG = Liquid Gas

-Diesel process + pilot LFO
-Fuel: HC liquids + LFO
-Common rail main+pilot
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® Marine Gas Oil Rotterdam
@ Marine Diesel Oil Rotterdam
® 180 Centistoke Rotterdam

380 Centistoke Rotterdam
® Henry Hub (Natural Gas)

Fuel price [USD/MMBTU]
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New devélopment
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iy 1 %-unit efficiency improvement per 3,5 years
1990 1995 2000 2005 2010 2015 2020

» Evolution is "digital” according to technology implementation (steps)
» Output is as well constantly increased !
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Power Factor (bmep x cm)
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Single cylinder engine validation Engine validation
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Automation & Controls




The future at sea

..fast load variations ..high fuel efficiency or ' whole operation area

.mechanlcal drive

e fn’lll’i"ﬁ’i!f"'f
Powered by LNG . . A 1R ...safety first

..high redundanc = :
: RESCUE ZONE W7 W @
o L..fuel flexibility




The future on land

h ...short time to electricity production

...full output both on high altitude
... Increasing grid demands as in dry areas

...high efficiency also on part load

... sSmall'own consumption

...high electrical efficiency

: ...minimized water consumtion
...combined heat and

power production

;
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...high availability and no need .
for additional power ...low demands for gas and fuel quality

...possibility for gradual increasing
...optimized maintenance of the plant size
programs for all types of plants
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SUPERGREEN

Sustainable Shipping
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aling oil 700 bar

Water tank for dilution of
fuel return

Nitrogen purge*

10 bar
\ N

Nitrogen
generator

SSV: Shutdown and Safety Valve
EHSV: Electro-Hydraulic Solenoid Valve
* All methanol lines can be flushed with nitrogen.
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O On-engine scope is limited to exchange of
cylinder heads, fuel injectors and fuel pump plungers

0 A common rail system for methanol injection will be added
on the engine

O In addition to the on-engine conversion parts, the conversion
Kit includes: standalone high pressure methanol pump,
standalone oil unit for supply of sealing and control oil
% to the fuel injectors, and an update of the automation system.
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CONTROL OIL 370 bar ll —>

FROM SOLENOID VALVE

METHANOL 600 bar [
FROM METHANOL HP PUMP

PILOT DIESEL | |—>
FROM DIESEL JERK PUMP

SEALING OIL 700 bar ||
AT METHANOL SEALING SURFACES
+ AROUND METHANOL NEEDLES

COOLING OIL 10 bar [ ]
CIRCULATES IN GALLERIES
AROUND THE NOZZLE BODY

DIESEL FUNCTIONAL LEAKAGE [_]
DEDICATED COLLECTION LINE

MIXED LEAKAGES [ |
CONTROL OIL, SEALING OIL
FUNCTIONAL + FROM POSSIBLE
SEALING SURFACE FAILURE
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ACCUMULATOR —?

CONTROL
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FLOW FUSE
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SEALING
OIL

DIESEL
NOZZLES
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METHANOL INJECTOR

~ METHANOL  PILOT
Q INLET DIESEL [S)'PE;EI'&
s 1, INLET NOZZLE

......

.........

CONTROL PISTON TRIANGULAR PLATE

FLOW FUSE

VALVE
METHANOL 8 HYDRAULIC CIRCUITS
PRESSURE [] DIESEL............ 1300 bar ~ EE COOLING OIL FEED....4 bar
ACCUMULATOR I METHANOL........ 600 bar I COOLING OIL RETURN

[ ] SEALING OIL......700 bar I DIESEL LEAKAGE
B CONTROL OIL....370 bar [ 1 MIXED LEAKAGE
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Stena Germanica conver
propulsion hinery, 4

Totally | gt Remontowa s

3
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New engine control system for
all four engines

Methanol storage tank
painted with zinc silicate

13 km new cables High pressure pumps

C
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Advertising for students

Wartsila info at educatione

institutes
Wartsila employer image
Recruitment fairs and
Job announcements

Summer jobs, final t
traineeships

Company visits

Cooperation with school
student groups and guild:
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Trieste, Italy
Vasa, Finland
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Bermeo, Spin
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