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ABSTRACT

In this paper, the oscillation of terminal voltage, which are affected by fault of power system
and so on, brings about the oscillation of the shaft torque of gas-turbine generator, therefore, the
purpose of this study is to restrain the oscillation of the shaft torque with the shaft excitation control
using torsional torque control device.

Since it is difficult to carry out this study using an actual non-utility generation equipment,
numerical simulation is performed with a model of the non-utility generation equipment made in
MATLAB/SIMULINK. The average torsional torque is used to evaluate the shaft torsional torque in
case of on and off for the shaft torsional control.

1. INTRODUCTION

In recent years, for increase of power demand, reliable power supply must be maintained with
limited energy resources, and increase of CO2 is also getting worse. With these reasons, new generation
systems come to being developed and used as generation system, which is in good efficiency and
reduction of environment load. This new generation system consists of the distributed generation
system, which is wind power generation, solar power generation, fuel cell and so on, and small or
medium scale cogeneration system (CGS) which are available for gas-engine or gas-turbine.

CGS is suitable for building which uses a large of electric and heat such as hospital, hotel, and
department and is suitable for power supply and heat source of a large-scale building which are
equipped with a non-utility generation equipment because of black out. The feature of this system is
that the efficiency of total energy is high, the consume of fuel is reduced, and that is useful for
emergency management because of having power supply for emergencies. A drawback of this system
is that the generation cost depends on utility rate of heat. If heat demand is not so large, the total
energy efficiency remarkably decreases, and the generation cost increases.

The advantage of gas-turbine generation equipment is that the weight is not so heavy,
compact, number of parts is relatively small. The disadvantage is that inertia moment is large due to the
high speed rotation, and system disturbance of the instantaneous power failure or the instantaneous
voltage drops causes to transitent shaft torsional torque. Turbine-generator shaft systems are designed
to endure generator short-circuit fault and asynchronous closing. However, for the interruption which
is caused by the fault of power transmission line, it is necessary to consider for transient abnormal
torsional oscillation which appears on turbine-generator shafts.
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Mass Inertia constant 
[s] 

Spring constant 
[pu/rad] 

1 2.122 
2 0.0811 
3 0.0233 
4 0.0044 
5 0.0044 
6 0.5688 
7 0.0087 

274.1982 
1186.9 

500.6128 
264.2079 
28.3372 
21.6770 
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Torsional auxiliary signal 
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Ex 
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Shaft torsional control device 

High pass filter

Low pass filter

Limiter Phase regulator

Phase regulator

shaft torsional
auxiliary signal omega
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Step 0  Steady state operation 

Step 1 0.1(s) Ground fault 

Step 2 0.2(s) Interruption of fault point 

Step 3 0.3(s) Open of general load 

Step4 0.9(s) Reclosing 
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dttorque
T

S
period

torque ∫ −= 1
1
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No Area[s] 
1 Ground fault - Interruption of fault point 

(0.1[s] - 0.2[s]) 
2 Interruption of fault point - Open of general load 

(0.2[s] - 0.5[s]) 

3 Open of general load - Reclosing 
(0.5[s] - 0.9[s]) 

4 Reclosing - 
(0.9[s] - 2.5[s]) 
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 average  torsional  torque  
(Single generator)
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