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Simulation study of effects of high-capacity impact loads on nearby turbine-generators
in Tianjin power system

LIU Li-xia' , CEN Hai-feng?, LI Xiao-hui', LI Guo-dong', WANG Xi-tian?, LUO Min’, Al Qian®
(1. Technology Center of Tianjin Electric Power Company, Tianjin 300022,China;
2. Dept of Electrical Engineering,Shanghai Jiaotong University, Shanghai 200240,China )

Abstract: With the large amount and wide distribution of impact loads, adverse effects of impact loads on nearby plants have been
issues of common concern. By applying a kind of model for impact loads based on actually measured data, effects of impact loads on
nearby turbine-generators in Tianjin power system are firstly simulated in the ElectroMagnetic Transients Program(EMTP). Then,
from the aspects of operation conditions of generators, short-circuit capacity(SCC) of PCC and electrical distance of location of
impact loads, relationships between effects of impact loads on nearby turbine-generators and the structure of the power system are

discussed, thus providing a guide for planning of power system and safe operation of turbine-generators.
This project is supported by National Natural Science Foundation of China(No.50807036).
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Fig.1 Simplified structure diagram of electrical network
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Fig.2 The controllable current source model of WF1#
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Tab.1 Calculation results of effects of single impact load
AV, Afmax AP, ATip.cen
pilk | k]
%) Mz | /10%pu) | /(%)
TG 1# | 0.0667 | 0.0013 0.20
BT
WF 1# | 03714 | 00117 2.06
TG 1# | 00635 | 0.0012 0.13
B 5# /.
WF 1# | 03302 | 0.0123 1.55
TG 1# | 0.0444 | 0.0011 0.12
BT TH#
WF 1# | 0.2540 | 0.0112 1.41 *
TG1# | 0.0400 | 0.0011 0.15 03109
BT 9#
WF 1# | 02450 | 0.0112 1.74 2.4872
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Fig.3 EM torque and shaft torque response
" to the startup of WF1#
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Tab.2 Calculation results of effects of multiple impact loads

AV, Afroax AP, ATrr.Gen
HLA it
A%) Mz |/10%u)| (%)
TG 1#+ WF 1# ] 03810 | 0.0118 2.06
B 14
ALL 0.6381 | 0.0492 4.92
TG 1#+ WF 1# | 0.3365 | 0.0131 1.56
B 5# /
ALL 0.6032 | 0.0479 3.50
TGl#+ WF1# | 02794 | 0.0119 1.42
W74
ALL 0.5460 | 0.0402 337
TG 1#+ WF 1# | 0.2550 | 0.0119 175 2.560 4
B o#
ALL 0.5100 | 0.0379 4.61 6.181 4
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Tab.3 Calculation results of effects on nearby generators
under different operation conditions of generators

AVy Afinax AP, AT pgEn
Higd
%) Mz | /(10%pu) %)
BT 14 0.3429 | 0.0127 1.81
)7 5# 02857 | 0.0094 1.45 /
B TH 0.2349 | 0.008 [ 1.34
BT o# 02150 | 0.0115 1.60 23627
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Tab.4 Calculation results of effects on nearby generators

under different short-circuit capacities of PCC

AVg Afma‘( APe ATLPaGEN
WL )
(%) Mz | (107pu) %)
A1 0.4571 0.0117 256
HJTS# | 04000 | 00146 1.89 /
B 7# 0.3111 0.0130 1.61
H 9% 02950 | 0.0120 1.90 2.660 5
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Tab.5 Calculation results of effects on nearby generators
under different locations of impact loads

AV, Aftonx AP, ATip.GEN
LA BAA :
(%) /Hz | /(107pu) %)
D 0.4381 | 0.0183 2.51
ET1#
MS | 04762 | 0.0183 | 2.66
D 04635 | 0.0156 | 228
EJ s# /
MS | 04381 | 00152 | 216
D 03873 | 00143 1.94
B T#
MS | 03683 | 0.0140 1.91
D 03650 | 0.0136 | 2.45 42063
B
* MS | 03550 | 00135 | 241 4.1880
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