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Fig.2 The influence of active power increase on voltage
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Fig.3 The influence of active power increase on current
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Tab.1 The active and reactive powers of generators during the first power swing

i ] G, G, Gy Gs
P/MW Q/Mvar P/MW Q/Mvar P/MW Q/Mvar P/MW Q/Mvar
18:13:29 530.3594 -55.6250 532.390 6 -37.187 5 525.078 1 -16.8750 170.421 9 -138.750 0
18 : 13 :30 530.3594 -55.3125 530.562 5 -35.3125 525.078 1 -18.1250 170.421 9 -140.625 0
18 : 13 :31 5325938 -53.7500 533.609 4 -33.750 0 526.906 3 -15.6250 171.031 3 —-140.000 0
18:13:32 530.7656 -53.1250 532.593 8 -35.000 0 5252813 -16.562 5 170.015 6 -140.313 0
18 :13:33 531.9844 -50.9375 532.796 9 -33.750 0 525.078 1 -15.000 0 1714375 -139.688 0
18:13:34 5319844 -51.8750 532.390 6 -33.4375 526.703 1 -14.3750 170.421 9 -140.000 0
18 :13:35 5309688 -50.6250 531.984 4 -31.562 5 5234531 -15.000 0 170.828 1 -140.313 0
18:13:36 531.1719 -49.062 5 531.984 4 -31.250 0 525.6875 -14.3750 171.640 6 -140.938 0
18:13:37 5299531 -51.5625 531.3750 -32.1875 5242656 —-15.000 0 169.203 1 -140.938 0
18:13:38 5319844 -50.9375 530.562 5 -32.8125 523453 1 -13.750 0 169.406 3 -141.8750
18:13:39 531.3750 -49.3750 531.984 4 -31.562 5 526.296 9 -13.750 0 170.625 0 -140.938 0
18 :13:40 530.968 8 -51.562'5 531.1719 -30.6250 523.8594 -15.000 0 169.000 0 -140.313 0
18 : 13 :41 602.062 5 -52.5000 521.0156 -13.4375 539.296 9 -6.5625 0 186.265 6 -152.813 0
18:13:42 5262969 -44.687 5 535.843 8 -40.312°5 526.093 8 -21.8750 180.171 9 -141.250 0
18:13:43 5303594 -51.2500 530.156 3 -36.562 5 524.265 6 -14.062 5 172.046 9 -140.625 0
18 : 13 : 44  530.765 6 -51.562'5 531.3750 -32.8125 523.8594 -15.9375 170.421 9 -138.750 0
18:13:45 530968 8 -52.500 0 531.1719 -34.062 5 524.265 6 -17.1875 169.203 1 —-140.000 0
18:13:46 531.9844 -54.062 5 532.390 6 -33.1250 524.6719 -16.8750 170.015 6 -140.313 0
18 : 13 :47 531.9844 -52.1875 531.1719 -33.4375 524.6719 -17.187 5 169.406 3 -139.688 0
18 : 13 :48 532.5938 -53.1250 530.968 8 -33.750 0 525.484 4 -16.250 0 169.203 1 -140.625 0
18:13:49 531.7813 -53.1250 531.578 1 -33.4375 526.296 9 -16.8750 170.421 9 -140.625 0
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Tab.2 The active and reactive powers of generators during the second power swing
i il G G, Gy Gs

P/MW 0/ Mvar P/MW Q/Mvar P/MW 0/ Mvar P/MW 0/ Mvar
18 :27:29 513.703 1 -67.5000 511.2656 -44.3750 509.2344 -29.3750 181.1875 —-123.4380
18 :27:30 5149219 -69.6875 510.8594 —-44.6875 510.4531 -30.9375 181.7969 -123.4380
18 : 27 : 31 516.1406 -68.7500 511.2656 -44.0625 508.0156 -30.0000 182.0000 -124.3750
18 :27 :32 513.2969 -67.8125 511.2656 -44.3750 507.8125 -32.1875 183.828 1 -125.3130
18 :27:33 515.3281 -65.3125 511.2656 -46.8750 507.609 4 -29.062 5 182.8125 -126.5630
18 :27: 34 515.1250 -64.3750 511.4688 -47.1875 509.0313 -31.8750 183.2188 -125.3130
18 :27:35 514.1094 -67.5000 509.6406 -48.1250 508.4219 -31.2500 184.2344 -125.3130
18 :27:36 5159375 -70.3125 511.2656 —-45.0000 508.4219 -32.1875 182.4063 -123.7500
18 : 27 : 37 515.5313 -73.1250 512.2813 -45.3125 508.6250 -31.2500 181.7969 -123.4380
18 : 27 : 38 514.1094 -67.5000 511.4688 -47.1875 509.0313 -35.0000 180.1719 -123.7500
18 : 27 : 39 5153281 -65.9375 511.2656 -48.7500 510.2500 -34.0625 175.093 8 -100.0000
18 : 27 : 40 340.8438 73.1250 523.4531 -12.1875 503.1406 -97.1875 133.4531 -144.3750
18 : 27 : 41 513.703 1 -59.3750 513.9063 -46.5625 506.7969 -33.1250 167.7813 —-131.2500
18 :27 : 42 507.8125 -60.0000 514.7188 -53.1250 515.3281 -33.7500 181.5938 -128.7500
18 :27:43 503.3438 -72.8125 508.0156 -51.5625 509.6406 -33.4375 184.0313 -127.1880
18 : 27 : 44 502.1250 -73.1250 509.2344 -49.3750 508.2188 -33.4375 183.828 1 —-126.5630
18 : 27 : 45 501.5156 -73.7500 510.0469 -51.2500 506.7969 -36.2500 182.609 4 —-126.5630
18 : 27 : 46 502.328 1 —-73.7500 510.8594 -51.8750 507.8125 -33.7500 181.5938 -126.8750
18 : 27 : 47 499.8906 -75.6250 511.2656 -49.6875 508.4219 -35.6250 180.578 1 -125.9380
18 : 27 : 48 501.1094 -75.6250 511.6719 —-48.7500 507.0000 -33.7500 181.1875 —129.6880
18 : 27 : 49 502.1250 -75.6250 512.4844 -48.7500 508.0156 -33.7500 182.6094 -129.3750
18 : 27 :50 502.5313 -70.3125 513.9063 -49.0625 510.2500 -36.8750 184.0313 —-129.0630
18 : 27 : 51 502.734 4 -70.3125 509.843 8 -50.3125 508.4219 -38.1250 181.7969 -127.8130
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Tab.3 The fixed values for low excitation limitation

F5 P/MW Q/ Mvar P P/MW  Q/Mvar
1 550.0 -48.9600 11 489.5 -70.5024
2 539.0 -52.8768 12 484.0  -72.4608
3 533.5 -54.8352 13 4785  -74.4192
4 528.0 -56.7936 14 473.0  -76.3776
5 522.5 -58.7520 15 467.5 -78.3360
6 517.0 -60.7104 16 462.0  -80.2944
7 SIL.S -62.668 8 17 456.5 -82.2528
8 506.0 -64.6272 18 451.0  -84.2112
9 500.5 -60.5856 19 4455 -86.1696
10 495.0 -68.5440
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Tab.4 The swing data of generator 1 and 2

Ll P/MW Q/ Mvar Uu/kv 1/kA S/ Hz

R B/ R B/ R i/ N /b N i/
1% 667.1 4456 234 -1476 104 9.8 222 144 50.084 49.954
25 550.1 520.4 12.3 -424 103 10.1 17.9 17.0 50.027 49.984

TE.P,Q 70 A ) BT U 1oy 5 AP LR R 5 £ R 3RS Tl

#®5 1,2,4,5 SHAKNEE
Tab.5 The swing data of generator 1,2,4,5

W P/MW (Q/ Mvar U/kV 1/kA f/Hz
ek /N ek e/ R e/ ek /N ek e/
15 761.7 334.7 106.5 -206.2 10.8 9.6 24.3 10.8 50.141 49.924
25 538.5 495.1 13.3 -101.8 10.3 10.1 17.5 16.2 50.072 50.000
45 539.0 489.1 219 -90.8 10.4 10.1 17.4 16.1 50.072 49.990
55 2279 131.5 -96.9 -163.2 10.1 9.9 8.9 6.1 50.072 50.001
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Analysis of generator power swing
LIU Zhi-giang,GUO Yu-heng
(Ertan Hydropower Plant,Panzhihua 617000, China)

Abstract: The generator power swing is analyzed from several aspects:the relationship between ge-

nerator active power and reactive power,the influence of active power increase on generator opera-

ting status and the influence of field current regulation on active and reactive powers. Combined

with the data recorded,the conclusion is made:the excitation over-shoot causes generator power

swing. Some countermeasures are provided.

Key words: active power; reactive power; voltage; field current; power swing



