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Voltage instability, Voltage stability margin, Real time Monitoring

A Study on the Voltage Stability Control Scheme using Real—time Monitoring Data

Abstract - In this paper, using the power system information obtained from real-time monitoring device, to analyze the
voltage stability margin index and described the voltage stability control scheme for voltage stability enhancement. Based
on the utilization of the voltage stability monitoring index based on local information provided by the PMU(Phasor
Measurement Unit), the purpose of the plan is to control the system stably in real time. In order to apply the load
control scheme, the voltage stability margin is calculated using the data acquired through the PMU installed in each load
bus. If the voltage drops below a certain level, load control is performed for each. The effectiveness of the voltage

stability control measures is applied to the actual KEPCO system to analyze the effectiveness.
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Table 1 Active/Reactive Power of Load and Motor Load

Load Load Motor Motor
Bus No. Active Reactive Active Reactive
Power Power Power Power
[MW] [MVar] [(MW] [MVar]
1 24.243 10.206 38.966 12.659
2 15.168 13.029 25.352 16.894
3 54.521 23.993 84.381 33.34
4 8.19 4.068 14.885 3.453
5 23.386 16.667 37.68 22.351
6 12.961 9.862 21.276 19.776
7 46.923 32.069 72.986 45.454
8 99.898 41.904 152.446 60.207
9 24.95 13.384 40.026 17.426
10 72.505 30.349 111.359 42.873
11 38.505 19.024 60.675 25.887
12 41.886 18.552 65.428 36.802
13 53.218 29.411 82.428 41.467
14 47.245 27.936 73.017 39.253
Total 563.599 290.454 880.905 417.842
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Table 2 Validation Scenario

Division Implementation details

Gen : KEPCO system total increase

Validation Scenario —
Load : Each load bus line increases
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Table 3 Validation Results Analysis
Ranking of | Ratio of
voltage voltage Ranking Ratio of
stability stability of CPF CPF
Ranking control control calculation | calculation
scheme scheme against against
against against load load
load load
1 Bus 8 2.6946 Bus 8 2.8777
2 Bus 10 5.6065 Bus 10 5.4462
3 Bus 12 5.7769 Bus 13 5.3865
4 Bus 7 6.0091 Bus 12 5.7259
5 Bus 13 6.1083 Bus 7 5.8299
6 Bus 6 7.4021 Bus 6 7.2924
7 Bus 3 9.6275 Bus 3 7.6527
8 Bus 11 9.8064 Bus 11 8.3595
9 Bus 14 12.429 Bus 14 10.784
10 Bus 9 13.825 Bus 9 11.44
11 Bus 5 14.39 Bus 5 12.982
12 Bus 1 19.751 Bus 1 15711
13 Bus 2 25.01 Bus 2 19.625
14 Bus 4 45.612 Bus 4 34.527
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Table 4 Voltage Instability Scenario

Step Time(sec) Details

765kV Transmission line fault

1 2.0000 -
Disconnect Sh- Reactor
2.0833 Clearing of a line fault
3 2.1500 Disconnect generator

Real-time effective power margin
4 of load bus less than 10%,
Load Control

~60 . B B
Monitoring of active power margin

each load bus

6 Monitoring bus voltage observation
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Fig. 7 Variation of Active Power Margin Load Bus
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Table 5 Load Shedding Time, Amount, Active Power Margin

Bus No. '[I‘Sig;(]e A[rl\l;[%%r]lt actfi)\rzi f)?)r;tggrel?;zgin
[MW]
Bus 5 2.3832 68.466 994.78
Bus 7 2.3999 127.309 782.84
Bus 6 2,4166 41.637 313.28
Bus 9 2.4832 72.376 1010.7
Bus 14 2.5082 7.7200 798.01
Bus 8 2.5165 259.744 736.28
Bus 4 2.5915 30.475 1394.3
Bus 12 5.2903 114.714 798.75
Bus 11 5.9650 106.792 1062.2
Bus 1 5.9900 70.609 1404.5

E 6 %35 MoE sdstx e Mol REMA ofF

Table 6 Active Power Margin of Not Load Shedding Bus

Pre-contingency Post-contingency
active power active power
Bus No . .
margin margin
[MW] [MW]
Bus 2 1205.20 1113.30
Bus 3 1429.00 1323.20
Bus 10 1010.70 990.25
Bus 13 893.15 835.52

11

0.9

Load Control

Bus Voltage Magnitude |p.u.]

0.8

0.7

0 5 10 15 20 25 30 35 40 45 50 5 60
Time (sec)
a7 8 ZAlZMol Mok Hat

Fig. 8 Voltage variation of Monitoring Bus
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