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GENERATOR TURBINES  FOR LNG CARRIERS
RG90



Number of stages

GENERATOR TURBINESRG90
Shinko RG90 steam turbines have been developed as drivers of generators for power 
plants for LNG carriers. On the basis of our many years of experience and service on 
various steam turbines, this type of turbine has been designed particularly for the purpose
of reducing steam consumption. And, our RG90 steam turbines have the following features:

1.   High thermal and mechanical efficiency
2.   Rigid construction
3.   Compact design
4.   Simple operation and maintenance
5.   Lower maintenance costs
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DESIGN & MATERIALS

In order to improve efficiency, attention has been
paid to the design of both the nozzles and blades. 
The 3 governor valves are employed for a partial
load.
In addition, the floating type labyrinth packing is
fitted where the turbine shaft passes through the
glands for the sake of safe operation. 
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 Emergency trip   Actuation
 Mechanical overspeed trip   111% of rated speed
 Electric overspeed trip        110% of rated speed
    Low LO pressure trip                 0.05MPaG
    High back pressure trip            0.1MPaG
 Hand trip　　　　　　             Push trip lever

Whenever variation in turbine speed occurs, the Woodward UG-10 constant speed governor senses it, 
operates the hydraulic servomotor pilot valve through the link lever, moves the hydraulic piston, and 
opens or closes the governor valves. Besides, the speed can be adjusted between 95~105 % of the rated 
speed by means of the speed setting knob provided on this governor or of the speed control switch in the 
engine control room. 

When the turbine falls into a state of emergency as described on the
table to the right, the control oil is cut off to release the oil pressure
in the trip cylinder, and the emergency stop valve is closed instantly.
This is how the turbine is stopped. 

Speed Governing 
Preparation and Start-up: When the priming LO pump is 
started, the control oil pressure and the LO pressure reach
0.3MPaG and 0.04MPaG respectively. Simultaneously,
the main LO pump is primed. The bearings of the turbine
and the generator are lubricated, and the trip cylinder interlock
is released. When the emergency stop valve is opened and
the governor valve is opened by actuating the starting lever,
the turbine starts.Emergency Trip Device 

Lubricating Oil System

                    During the operation of the main LO pump, 
the control oil is adjusted to 0.65~0.85 MPaG by the oil 
pressure regulating valve leading to the trip system. Thus, 
the LO at 0.1 MPaG is led to the bearings and gearings.

Operation:

Priming LO Pump: The priming LO pump automatically 
stops when the LO line pressure rises to 0.1~0.15MPaG 
after start up of the main LO pump. And, it restarts when 
the LO line pressure drops to less than 0.04MPaG.

LO Temperature Control Valve: The LO line is provided 
with a temperature control valve in the case of the sea water 
cooling system. When the LO temperature falls too low, 
the amount of the LO passing through the cooler decreases. 
Thus, the temperature control valve functions to stabilize 
the appropriate LO temperature between 35 ~ 45℃. 
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Gland Seal
The floating type labyrinth packing is fitted to seal the glands 
through which the turbine shaft passes. Since the exhaust 
steam is led to the vacuum condenser, the coupling end gland 
creates a vacuum. Although the governor end gland is usually 
under positive pressure, it sometimes changes to a vacuum 
when the turbine operates with a low load. Therefore, 
consideration has been given to prevent air from entering into 
the turbine under any and all operating conditions by providing 
a sealing steam pressure controlling device. 
Namely, the sealing steam from the low pressure steam line is 
supplied to the sealing steam receiver through the make-up 
valve which keeps the sealing steam line pressure between 
0.001~0.02 MPaG through the pressure controller and spill 
valve. The gland steam is led to the gland condenser, 
keeping the pressure between 0~0.001 MPaG.

Electric Turning Device
The electric turning device is positioned on the pinion shaft 
end through a manual operated clutch.

Turbine Rotor Vibration Monitor
Vibration on the turbine rotor is detected by a sensor, and 
is indicated on the monitor in the engine control room. 
When abnormal vibration occurs, this device activates the 
alarm when it rises to 80μm, and trips at 140μm.

Tachometer (Patented)
This tachometer, having three functions of showing 
the number of revolutions, the running indications, and 
the overspeed trip, is a patented electronic system. 
As shown in the figure below, this system is composed of 
a transmitter, receivers, and speed relays, and needs no 
external power source. 

Rotor Axial Movement Monitor
(Option) 

Axial movement of the turbine rotor is detected by a sensor, 
and is indicated on the monitor in the engine control room. 
When abnormal movement occurs, this device activates the 
alarm when it rises to 0.5mm, and trips at 0.7mm.

5



 
Overspeed trip

 Electric ○  

  Mechanical ○  

 Low LO pressure trip  ○      

 Low LO tank level alarm  ○  

 High back presssure trip   ○   Atm. press. operation

 Sentinel valve  ○  

 Rotor vibration monitor (alarm & trip)                                                  ○  

 Rotor axial movement monitor (alarm & trip)  ○ 

 Hand trip device  ○  

 Remote trip at T/G local panel  ○  

 E.S.V. close (gen. ACB open)   ○  

 Low sealing steam pressure alarm    ○ 

 Excess sealing steam pressure alarm                                                                     ○

 Thermo-sensor for bearings   ○  

 Thermo-sensor for LO  ○  

                                                                Wax type  ○ 
for sea water cooling

                                                                Air type  ○

 Pressure switch for inlet steam  ○  

 Pressure transmitter for 1st stage   ○

 Pressure transmitter for exhaust steam  ○ 

 Pressure transmitter for LO   ○  

 Pressure transmitter for seal steam   ○    

 Electric turning device  ○  

 Starter for turning motor & priming LO pump ○  

 Exhaust expansion joint   ○ 

 20μm LO & control oil strainer  ○ 

 Duplex pressure gauge for LO strainer                                                                     ○ 

 High differential pressure alarm for LO strainer                                                                     ○

 LO-water separator (filter)   ○  
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Standard Option Notes

LO temp. contorol valve

Pt 100Ω

Pt 100Ω

Journal bearing metal
Thrust bearing metal
Each kind of spring for main parts
LO pump bearing metal
Priming LO pump bearing metal
Oil strainer net
Each kind of ball bearing
LO cooler cooling tube
Solenoid valve coil
Special gasket
Each kind of oil seal, O-ring, and gland packing
Coupling bolt
Each kind of auxiliary relay, lamp, and fuse for
 turbine control panel

1/set*
1/set*
1/set*
1/set*
1/set*
1/set*
1/set*

2.5% of total amount/set*
1/set*
1/set*
1/set*
1/set*

1/set*

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . .                           

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Turbine casing lifting guide
Turbine rotor lifting guide
Turbine rotor lifting tool
Turning bar
LO cooler tube expander
LO cooler tube remover
LO cooler tube cleaner
LO cooler plug
(set* = all units of the same model and application)

1kit/set*
1kit/set*
1kit/set*

1/set*
1kit/set*

1/set*
1/set*

10/set*

. . . . . . . . . . . . . . . . . . . . . . . . . . . .    
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ACCESSORIES

STANDARD SPARE PARTS STANDARD TOOLS
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