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Research on voltage stability of Tianjin power grid
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Abstract: With the PSD-VSAP program and BPA program, static and transient voltage stability under the typical operation mode of
Tianjin power grid in 2009 is analyzed in detail. And the sensitivity analysis for the influence of reactive power
compensation, operation mode and power grid on voltage stability is carried out. The result indicates that in 2009 Tianjin power grid
typical operation mode has a good voltage stability, and weak parts about voltage stability are showed. Finally, some suggestions of
voltage stability problems under these effect factors are presented.
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Fig.1 P-V curve of Yingfeng 110 kV load bus
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Tab.1 Load bus participation factor of typical operation

mode in 2009
Fe by 4 FEUEE / kV AR
1 FHE 2 115 -0.008 45
2 w2 115 -0.007 951
3 = 115 -0.007 749
4 JEE L 115 -0.007 217
5 &V 1 115 -0.007 041
6 J\HL 1 115 -0.006 992
7 pUESS| 115 -0.006 623
8 Kl 2 115 -0.006 21
9 Kl 1 115 -0.006 188
10 A1 37 -0.006 036
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Tab.2 Key lines participation factor of typical operation

mode in 2009
500 kV £

Py | WA s Z 5K T
1 B f=tis 0.222 103
2 S WM 0.098 279
3 FE B 0.092 176
4 BT TR 0.049 446
5 B gl 0.026 439
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Eiac W — [EE - Z5M¥
1 R 1 H#50 0.005 238
2 Bt 2 PIKR 0.004 332
3 3] Ak 0.003 844
4 HiH 1 B\ 0.002 221
5 J\Al 1 Ty 0.001 97
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Tab.3 Key generators participation factor of typical operation

mode in 2009
A R HIBLAL Z 5K ¥ T/ pau.
1 Jks G1 0.348 6 1.962
2 #l G4 0.199 9 0.075
3 Al G3 0.199 8 1.281
4 il G2 0.189 8 1.631
5 Bl Gl 0.1879 2.092
6 Mk GO 0.148 1 1.259
7 Ml G5 0.1449 1.259
8 TR GA 0.137 6 0.991
9 ) G6 0.136 6 1.259
10 HAE A Gl 0.1343 1.327
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Fig.2 Some node voltage curves when cutting the generator of

Beijing power plant at one second after loss of excitation
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Fig.3 Some node voltage curves when not cutting the generator

of Beijing power plant after loss of excitation
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Fig.4 Voltage curve of Wuzhuang 500 kV bus when shutting

down of Panshan power plant
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Fig.5 Voltage curves of some main node bus when the fault of

the Beijiao transformers
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Tab.4 Effects on voltage stability of reactive power

compensation
. FxhaH /
ﬁI\A Kpmin/ % Pmax/ MW KP/ %
Mvar
IEHIBAT TS
66.8 10 786 29.54 2242
X
BIESSE
63.4 10 471 27.42 1781.6
%0.970
59 10 039 24.30 13224
£ 0.952

ML TR, BRI TR A2
BT, R H ) T 3R A YA AN R R 11 B
I, (EAPRIR L TR bl T R v ) 5 A b e A
BER R, R ) BRI T Th M2 25 e LA 45 /)
I, R L TR R (S AN i, (HTE L)
HH R Z, MR AMER]— e R, Xt
AL L R RS PR R MR, FL M () AR
Wiz, [RBSEPAEINH ) Ok, WE
SRR T RE kST o DRI N RAIE S5 A 0 TG T M
BEE BN, HE—25 Insmxt o 99 (1) JE Th A4 it AN
MR, $RMREIIE& A, J X ) TETh it 5h A
Kot S 1L X TG By % R ) A
2. 4.2 38477 AT FL R T 1) S

LA AR RHE W 2009 4F M2 4T 7 2K
LAk b, FL R 2 R ANAR R H R A far AN R
AR, R XA A7, AR L R A2 H R
oy P 2 A D

FUAATF, WAEHB X LR J), i 3652 v W T
DL [ ZR R SGE L 1 760 MW 5l 1652
SEl TR e e S T B W e W e T Y
5100 MW; 5= SR 52 HRLIKr I A8 REuARe PR vt
6 100 MW Ay S5 LI 3 47 0 i e v ) e KAz AT )
T, WFFCIXRIRIL T H 0 () v s AR e

25 77 O L W L R AR e T A R LR 5

F 5 BREITARNEUI BEREENFIE

Tab.5 Effects on voltage stability of operation mode
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Tab.6 Static voltage stability of 500 kV transmission lines N-2

operation mode
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B N-2 66.1 9755 22.09 1915
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P - N-2 66.7 10 708 29.03 2149
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