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Common-rail fuel injection system is adopted for RT-flex engines, and this system can control freely not only fuel
injection pressure but also injection timing of each injection valves.
Precise combustion control can be achieved by the above, and RT-flex engines can comply NOx emission with

minimum deterioration of BSFC.
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Timing of fuel injection

and exhaust valve action

depended on the shape and
the position of cam shaft.
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High reliability & safety
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High economy
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Gentle to environment
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Easy maintenance
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Common-rail System
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Injection control unit with
rail valve (ICU)

RT-flex
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Freely adjustable timing of
fuel injection and exhaust

valve action controlled fleely
by ten key on the computer.
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Redundant parts / Monitoring function
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Lower fuel consumption & maintenance cost
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Smokeless operation
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No adjustment of cam shaft & fuel pump
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Fuel ail rail
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Servo oil rail
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Exhaust valve control unit
with rail valve (EVCU)

Comman-rail system can keep high
injection pressure of fuel oil and
servo oil even at low load, and it can
optimize control of fuel injection and
timing of exhaust valve action.
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Electronic Cabinets
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FCM20 installed on each cylinder is the control
module of WECS-9520, the key component of
RT-flex engine. A spare module with automatic
software downloading is provieded for
redundancy.

e FCM20
WECS= Wartsila Engine
Control System
FCM=Flex Control Module
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Local Operation Box

B6RT-flex50
9,720kW X 124rpm
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Crank Angle Sensor
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Crank angle sensor sends crank angle signal to
WECS-9520 which controls the action of fuel
valves and exhaust valves. A back-up sensor is
provided for redundancy.
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Exhaust Valve Stroke Sensor
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This sensor sends the stroke of exhaust
valve to control system which then controls
the action of exhaust valve. Two sensors are
provided for redundancy.
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The upper and front covers
of the case can be opened
for easy access and
maintenance of following
equipments inside the case.
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Fuel oil rail
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Servo oil rail
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Fuel injection/
Exhaust valve control unit

o L—)UNILT (ZEEREFT)

Rail valve
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Automatic Back-
wash Filter
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Supply Unit
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Supply unit is driven by crankshaft gear. Sufficient
capacity of each fuel pump and servo pump to
allow continuous operation without interruption
even in case of failure of one pump.
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Servo oil pump
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Fuel Injection Concept
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Less vibration on fuel line : - Higher fuel injection pressure even at low load by
AREVA A AE LY i common rail technology

- Independent fuel injection control for each fuel oil
valve on each cylinder
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Bka CmEEnE - Smokeless and smooth engine operation at low
In ndent control

speed range

- Free selection of injection pressure and timing for low
NOx emission

pressureizing and timing
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Smokeless Operation at Low Load Speed

RT-flex TYYVEREYUVIDMAE | KECHIT BT ENTERT,
ESHRCBVTRBERITICRDILD. BECSUT, | RIES/2 RIES/3 REHENEITLET,

AE—OUVATEEBER(RIEED10-12%) FCTRALA—XITEELARECI . R REFHIHZES(CTITASICH . FEd
NOx BFHEERICHEZICHNEIEETT .

In RT-flex engine fuel injection of each fuel valve is controlled independently.

Depending on the engine speed one, two or three valves are engaged in fuel injection for optimum burning thus
enabling smooth and smokeless operation at low speed of 10-12% of R1 rating.
This easy burning control is also very effective to further reduce NOx emission.
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Altenative operation of injection nozzles for smokless mode and slow steaming) Smoke improvement in low load
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Control Module Concept

Control Room

2xAC1 WVHEEGV 1¢
Electronic Remote Control Alarm : 0 ' I
5 o DP' ﬂ bonsn

Supplies

CANopen or
Engine Side ModBus 2 ModBus

1 1 | ] 1 g ]
] g i ] ] ] ]
d L ! i ! ] : | : i : i 1
— R w B o B < B n B - o B " o] -
= B = @i 3 H 3 0 = HL 3 iy . B
N A 8 | R . ' 1 ' 1 .
) (Shipya S B
I K h
Local
Rl Crank-Angle control
2 CRP
2~3x EFIC =4 SSI Busas Actl.:glt.lgrs For engines with
more than 6
@ cylinders
Servo oil Servo oil 0 Servo oil
Pumps Pumps Pump Pumps

*« WECS-9520 . &Y UVH 1 DEFYSAVART 1 DOFCM20FIHEY 12— )L TR ENTHED . EEIa
—ILBICSAONIREI DR ZHIEULE T .

CFUTAVART[FEVUVYIDFCM20D1EHRZEE S D O—RUTHED. A —HdYUYSF DFCM20D H &
UCHBFYSAVART EZIRT DIEITTEIHT DI ENTEF T,

* FCM20IZIVIVEFATICREOSTHATEDMER T, FPREBROEHBEZEZICLTVET,

- WECS-9520, the core system of RT-flex engine, consists of FCM20 control modules for cylinders (one FCM
module for each cylinder), and one on-line spare of FCM20. FCM20 for each cylinder controls the equipment
assigned to the cylinder.

- On-line spare FCM20 automatically downloads the data from all FCM20s for cylinder and instantly replace
a FCM20 for the cylinder if it fails without resetting of parameters and downloading of program so that
continuous operation of the engine may not be interrupted.

- FCM20 control module is common for all types of RT-flex engines and supply of spare is easy.

W1 OP-eeeeee Operation Interface W4 EFIC - Electronic Fuel Injection Control
W2 CAN - Controller Area Network W5 S8l Synchronous Serial Interface bus
WX%3 Exva - Exhaust Valve W6 PWM - Pulse Width Modulation
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RT-flex electronically controlled engines can contribute fuel saving by a various tuning option to meet the actual
operation of individual ship.

Tuning Option
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Delta Tuning
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This is the tuning for improvement of fuel consumption at normal engine load.
It is possible only to optimize the parameter of software.
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Low Load Tuning
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Exhaust wasta
This is the tuning for improvement of fuel consumption at low engine ARk Al
load.
The exhaust waste gate can prevent the turbocharger overspeed at
high engine load.
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Sequential Turbocharging
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Seqguential turbocharging can improve the fuel consumption at low engine

load in case of multipul turbocharging application.
Slow steaming upgrade kit is needed for this tuning. Slow steaming upgrade kit.
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Various information on the engine can be found in detail from a lot of sensors on RT-flex electronically controlled
engines. In conbination with LC-A service package, it contributes to save the lifecycle cost by preventive
maintenance, optimum operation setting and safty operation.

Automatic Condition Diagnosis

AERBRAREBRICEDTRNBERZEH. CNICKDIREICIHUTZ
RIETEZIL CHCENTE. S TT ATV IRANIRICEH SLE T,
BIRIE RT-flexBFHIEI LY IVDHE. 1 D1 DO&EHF (ICU)
DHEZEZI—FDCEICKDIFRITHERIFINREZ MO I REC TR
D, FHRE. T BRTFEEOR/IVEDENE T,

Automatic condition diagnosis system calculates the condition
index by related measurement and inspection and can contribute
the reduction of lifecycle cost by maintenance management
based on condition.

For RT-flex engines, the preventive maintenance and the
minimum maintenance work can be realized by monitoring the
action of each solenoid valve for ICU.
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Optimum Operation Setting
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Based on the “Condition Index”, “Optimum Setting” automatically
and continuously recommends properly setting value of cylinder e
oil feed rate, FQS and scavenging air temperature according to _ :
actual condition of each parts. 3 e e
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Trouble Shooting System
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When “Trouble Shooting System” receives information of o FIv oL EIREED=HD
abnormality, it automatically lists up relevant parts and 1EXEBRE k v
possible causes of failure according to the measured Special instructions for

checking and recovery work 0 BB DI RIIAE

data and so on. Then faster recover action can be found
easily.
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Very plain instruction with
many pictures.
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Related standard instruction, code book, etc.
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