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Modelling of Power Plant Fan Pitch Blade Control Actuator
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Abstract: In the power plant facility which use soft coal as a power source the fan pitch blade control hydraulic
actuator is used to control the inlet and outlet gas to regulate the internal pressure of the furnace and control
the frequence. Sometimes malfunctions of this equipment lead to the decline of boiler thermal efficiency and
unexpected power plant trip. In order to localize the fan pitch blade control hydraulic actuator specially for the
500MW large scale boiler, Analysis and modelling of the system is carried out mathematically. The responses
of the system are examined by using matlab simulation for the variation of the major parameters in view of

reverse engineering. Consequently the validity of the established parameters are examined.
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Table 1 Parameter Data
Parameter Value
K; 1.333
K, 0333
K, 1.642 m’/s/m
K, 2.27x10"'m”/(N - 5)
A, 0.0858 m’
B, 9.8x10° N/’
v 0.017 m’
M, 100 kg
B, 24500 N/(m/s)
Q=c o 1d~ o,y 2L(P, - P,) (16)
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Table 2 Variation of K,

K, Settling Time Gain Margin
100 % 0614 s 327 dB
70 % 0.876 s 358 dB
40 % 153 s 40.1 dB
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Table 3 Variation of g

K, Settling Time Gain Margin
200 % 0614 s 335 dB
100 % 0614 s 327 dB
5 % 0614 s 32.3 dB
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Table 4 Variation of P,
K Settling Gain
i K, | (20" | Time | Margin
20 bar | 1.336 274 074 s | 347 dB
30 bar | 1642 227 0614 s | 327 dB
70 bar 25 1.46 0403 s | 238 dB
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Table 5 Variation of v,

Settling Gain
Vi Wy, By Time Margin
50 % 5888 0.026 0614 s | 335 dB
100 % | 4164 0.033 0614 s | 327 dB
200 % | 2922 0.045 0614 s | 323 dB
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Table 6 Variation of diameter ratio

b/a Settling Time Gain Margin

2 0400 s 29.2 dB

3 0614 s 32.7 dB

5 102 s 372 dB
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