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A Study on Effect of Exciter Parameters for the Torsional Stress of
Turbine-Generator

& B’
(Chan-Ki Kim)

Abstract — This paper deals with the effect of exciter parameters on the torsional stress of turbine-generator. The
excitation system effects on the AC network stability and the turbine-generator stress. However. it, until now, have not
reported that any parameter among exciter parameters is related to the stability and the stress. In order to verify those,
CIGRE HVDC model was used. Since the AC network with HVDC has the voltage stability problem due to big
capacitor, the worst condition to analyze the stress can considered. The EMTDC program is used for the simulation

studies.
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Table t Turbine stress according to the parameter variation
of the excitation system at 3 phase fault.
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Table 3 Turbine stress according to the parameter variation
of the excitation system at one phase fauit.

3¢ Fault (Torque, P.U, Max/Min) 1¢ Fault (Torque, P.U, Max/Min)
Tup-1p | Tip-1n | Tim-1r} Tim—c Tor-rp | Tip-1n | Tim-1m] Tim-c
Ky 200 12 147 1.856 279 Ka : 200 0.9468 105 1.428 177
Ve 10/-8 - Vg 10/-8
AC Rotating | 034 | 026 | -08 | -0& AC Rotating | 04509 | 034 | -049 -03
K, - 500 1.305 1.556 1.963 2.98 K, : 500 1.018 1158 1.47 1.957
Vﬂ,5 10/‘8 Vﬂ,: 10/"8
AC Rotating -0.383 -0.372 -0.95 -1.058 AC Rotating -0.47 -0.39 -0.5369 -0.30
Kq: 50 118 1.337 1.679 2.56 K, 50 0.89 1.02 1.344 1729
Vﬂ,: 10/“8 V/b: 10/‘8
AC Rotating | 0326 | -027 -08 ~0.758 AC Rotating | 042 -0347 | -0464 | -0259
K4 0200 1.436 1638 2.03 3.059 K4 200 1555 118 1532 2.05
Vit 20/-16 Vgt 20/-16
AC Rotating -04 -0.375 -1.02 1.036 AC Rotating -05 -0.423 -0.64 -0.425
K40 200 1.2 135 1.757 2618 K4 : 200 0.945 1.049 1.407 1738
Ve 5/-4 Ve 5/-4
AC Rotating | 0348 | -0268 | -0876 -0.81 AC Rotating | 0463 | -03529 | -0514 -0.338
K4t 200 1.149 1.308 1.69 254 K, 200 0.957 1.083 1.399 1.865
Vp: 10/-8 Vp: 10/-8
Bu’g_fed -0317 | -0216 -0.82 -0.69 Bus-fed -0.427 -0.344 -0.48 0.2455
E 2 2AF x|2t DA 2RI O X} AlAE|o] wslof o} ¥ 1~-¥ 3222 st & ¢ &= AL HVDCI €
2 gyl £3 Aol Qe ACAEAA, Bl 2ed2Ee EE 3o 2

Table 2 Turbine stress according to the parameter variation
of the excitation system at 2 phase fault.

20 Fault (Torque, P.U, Max/Min)
THP—H’ TIP-LPL TLPI—LPZ TLPZ—G

Ka:20 | 1193 | 13 167 | 2308
Vfb5 10/ -8

AC Rotating | 035% | -0333 | -0569 | -0365
Ka : 500 117 137 1777 25
Vﬂ,: 10/ _8

AC Rotating -0.39 -0.4 -0.68 -0.49
Kq: 50 1.021 119 153 221
Vﬂ, : 10/ -8

AC Rotating -0.32 -0.32 -0.54 -0.355
Ky 200 1.22 1.43 1863 | 233
Vfb : 20/ _16

AC Rotating | 046 | 0454 | 074 [ -061
K+ 200 101 12 153 2.13
Vﬂ, : 5/ ‘4

AC Rotating | 03 | 020 | -0s8 | -015
K- 200 0.997 117 15 21
Vﬂ,5 10/ -8
Bus—fed 0310 | -0277 | -047 | -0224
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HP Turbine Inertia Constant : 0.8
IP Turbine Inertia Constant : 0.155
LP1 Turbine Inertia Constant : 0.85
LP2 Turbine Inertia Constant : 0.88
Generator Inertia Constant : 3.117
HP Torque Share Rate : 0.3

IP Torque Share Rate : 0.26

LP1 Torque Share Rate : 0.22

LP2 Torque Share Rate : 0.22

* ¥ E Shaft Spring Constant %3] &
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