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ELEX
8 890 116
() 50% 70% 80%

(H) 500 3,000 2,500 6,000

6RTASO (g/kW-h) 174.7 169.6 167.8 -
(ton) 446 3,641 3431 7,518

6RT-flex50 (9/kW-h) 170.5 167.7 167.1 -
(ton) 436 3,600 3,416 7,452
(ton/ ) -66
( /) -190

OPTION c/
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Different steps of NO, reduction technologies
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More than 8000 running hours
8000 B R Lk i 55 RY

Running behaviour exceeds all
B EEEER T I e LTI

our expectations for a
BAOFELLEIZBETHD
revolutionary engine

No real down-time besides 2hrs
2BRMLILEOFESIC L SR ETEL
Operators quickly got

BERFIT CISTLw I ALATLICEHAL
acquainted to the system

Several non-concept troubles
W OhOFMEHTESHRRLE
solved
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Experience General

General Statements:
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Experience Supply Unit

® Lubrication of rail pumps failed

= Rail pumps replaced with correctly
machined ones plus design changed
> solved
D000000000000000000
D000000000000000000

® Servo oil connecting pipes to collector
block cracked

= Connecting pipes replaced by flexible

hoses > solved

oot boobouoobouoobd
goougg
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Experience Rail Unit

® \Vibrations on upper platform

= Modified design for new engines

> solved

goboobbooobuoobtoobboood
goboobouoooooboboood

® Rail valve connections broken

= Better quality assurance and slight
modification on connectors

> solved
0000000000000 ooooooon
00

® Insufficient accessibility of rail unit
casing internals

= Accessibility vastly improved by new
design

> solved
Oo0o0ooooood

WCH Sales Kit 03May/40/ RB

WARTSILA



Experience RT-flex Control System

® Malfunction of some sensors

= Sensors were defective or showed bad
wiring
> solved

00000000000000000000000
® Valve drive module failures

= new print set-up for lower thermal
stress of components

> solved
VMO OOOOOOooOOoOoOoOoooooOPreeO OO

® Regulating behaviour unsuitable for
large swell and light ship
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= Software control loops modified for
compatibility

> solved
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Experience Full Inspection 5300Rhrs

Conventional Parts

Very good results on liner wear
0oo0ooooon

Very good result on piston ring wear
O0000000o0ood
Very good load pattern on crankshaft
gear wheel
O00000000000000

Clean valve seat
00000000000000

Good injection nozzle shape
000000000000000000000
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Experience Full Inspection 5300Rhrs

RT-flex Specific Parts

Very good load pattern on gear wheels of supply
unit
Jodododouonoooooood

No wear on fuel cams
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No wear on crank angle sensor assembly
goootdoodoooouooodgod

Electrically driven hydraulic pumps have been

modified (couplings, vibs)
odododouobooooododououonooooooodd
ogogod

Emergency pressure regulating valve has been

modified (tightness)
0000000000000 0000000000000000
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Experience Full Inspection 5300Rhrs
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RT-flex Injection Control Unit
Shows absolutely same injection pattern as when tested new

gobooouooboogno
goboobouoooboogno

No wear on sealing surface of injection

control valve
000000000 0000000o

on control oil piston

No wear
00 0oooooog
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No wear on injection control valve slide
0000000000000000
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Experience Full Inspection 5300Rhrs

RT-flex Injection Control Unit

No wear on fuel quantity piston
bdddooououdooood

No change of wear on fuel quantity

sensor since beginning of operation
oodotoooooodoodo
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Experience Fault History

Shutdowns: 2 4 1
Oodoodn
Faults 14 -
12+ o}
B o] New faults
1 O + S O Repeated faults
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2001 2002

Note that faults are only recorded from start of delivery voyage

Repeated faults are owing to time taken to develop final solutions
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Experience Summary

Conclusions

® RT-flex system concept works fine
flexOOOOOODOOOOODOOOOODODOO0OO0DO000O00000

® Some “teething” Broblems solved
oo0o0oooodoooon

® Our feed-back concept for continuous product improvement paid off

ogdobbbbuoogoooobbuoggaa

® Crew is operating the engine without assistance since May 2002
000020020500 0Wartsilad D0 000000000000 00000000

® Complete inspection after 5300Rhrs showed very low wear figures on
engine parts incl. RT-flex system
5300hrsO0 000 0000000RT-flexOOOOO0OO0OO00O0O000000000000

® Some components later adapted according to inspection
000000000000000000000000000
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> 9,700 Hr

2005/4
> 1.36 g/kW hr
85%Load
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