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Tiest — Lower Sulphur Euels — 2001-2002
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Envireonmental

L_ow: Sulphur Euels willfbecome the NORM

\ery Limited Operational’Experience

Wil specially fiermulated Cylinder Orls e reguirea?
Will'\Wear Rates increase significantly?



Tiest— [_ower Sulphur Euels

\Where? N-Class Container vessels (2200 teu)
Euel avarnlaniity \Warsila Sulzer 7RTA84CU
LLimit fuellreguirements IVICR 88,570 bip @' 102rpm
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Conditions

Sulphur content %
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Tiest— [_ower Sulphur Euels

Evaluation

Port Inspections
Replicas

[Deposits

Scrape Down

\Wear Measurements



Port Inspection / Overnaul




Nicoline Maersk
20.03.2002

Replicas

Main Engine Hours:
LI88Thr

Cylinder Liner #4F

Healthy Results
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Scrape Doewni Samples A\

Nicoline Maersk

BN - mgKOH/g
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Hardness Scale
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[Deposits

Nicoline Maersk - Piston Land Deposits, Piston #4

Piston Land

Thickness, Microns

Average

Maximum

Hardness

No. 1 (Crown Land)

621

2850

No. 2

~
S

9

No. 3

6

Nicoline Maersk - Ring GrooveDeposits, Piston #4

Ring Groove

Thickness,

Microns

Average

Maximum

Hardness

10

24

B

234 (1)

1081 (1)

7B

11

20

7

13

No. : No. 54

No. NOTE: (1) Deposits concentrated in FP - Aft quadrant

Nicoline Maersk - Ring Top and Back Deposits, Piston #4

Ring Top Deposits (1) Ring Back Deposits

Thickness, Microns Thickness, Microns

Average

Maximum

Hardness

Average

Maximum

Hardness

2

No. S

0.5

|

(2) 1 spot of significant deposit near gap

NOTE: (1) All piston rings free; no sticking or sluggishness




mm/1000h

Cylinder Liner WWear

Diametral liner wear TDC [mm/1000h]
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Cylinder Liner WWear

Nicoline Maersk - Diametral Liner Wear TDC [mm/1000hrs]

S=2.56-3.81%BN 70 . S=1.6-2.1%BN40
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Cylinder Liner WWear

Wear Rates
mm/1000h
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Pisten Ring Wear

Nicoline Maersk - Specific Piston Ring Wear
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Conclusioens ofithe Trial

[Ciner \Wear - improved
Both BN40rand BIN70 satistactory at 1.5%) Sulphur
BIN40 upper limit1.5%

BINT70 lewer limit Vet te e determined

Catalytic fines
Scliape Downs



lLow Sulphur EUel Handling Tirial

IHI andl Lo Sulphur Euel \/essels
IHanadling en-hoard

Additienal Settling/ Senvice Tank(s)



_ow Sulphur Euel Handling (Test 1)

Sulphur Content at M/E inlet
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_ow Sulphur Euel Handling (Test 2)

Sulphur Content at ME Inlet
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Low: Sulphur Euel Handling Trial

Chiange-ever fime dependent on tank arrangement

Clean LSFO Tanks

n <1%, 0fF HSEO(2.8% Sulphur) mixed with! LSEO, (1.49% Sulphur) will
exceed limit
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