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Direct Load Control Scheme for Congestion Problems in Power System Emergency
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Abstract

Most of the electric power in the power system of South Korea is flowing from the south area to the
north area, Seoul, in the capital of South Korea. Almost of the needs of the electric power in the capital area
are about 43% of the total loads and generation plants are mainly located in the south area of South Korea,
As mentioned the earlier characteristic, transmission congestion is one of the important research issues.
Because of the limits of the power flows from the south to the north which are anticipated to be increased
more and more in the future, these congestion situations may cause a serious voltage stability problem in
emergency of the power system Accordingly, we are interested in an interruptible load control program so
as to solve this problem in emergency. This problem can be solved by an interruptible load management in
emergency, however, the systematic and effective mechanism has not been presented yet. In this paper, the
algorithm of interruptible load management plan using the line sensitivity to the loads for the transmission
congestion management in emergency is presented. The proposed method is applied to 6-Bus sample system
and their results are presented.
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Fig.1 Flowchart of the proposed algorithm
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Table 3. Bus volitages in steady-state
Voltage Voltage
Ada Ame=e 249 HAY, 579 2 8 Bus Number Magnitude Angle
1 1.060 0.00
el $UdEE Tohe 6uMl AF ASE 5 ! oot a0
3 "HaEstArh. ZFAMY AEHIAE A 3 1.005 -6.53
A& Power World Version 8.0 0]%6}‘}111}. 6% 4 1.002 -7.50
A AE NxdH] AEEE O 2 2}, 5 1.005 -7.52
BE N=de A3 % = 6 0.993 9.97
x 4, HMMHY 2R
4 Table 4. Line flows in steady-state
Line Between Real Reactive
Number Buses Power Power
1 1-2 61.53 MW 12,32 Mvar
2 1-3 53.55 MW 6.36 Mvar
3 2-3 50.11 MW 3.17 Mvar
4 2-5 105.07 MW 39.93 Mvar
5 3-4 55.15 Mw -6.49 Mvar
6 6 4-5 -2.45 MW -6.30 Mvar
7 4-6 17.30 MW -4.09 Mvar
8 5-6 43.00 MW 11.81 Mvar
a8 2 MZ A2~dYo HES
Fig.2 Configuration of the power system B o=moH= AAd dzzEe ARS
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Table 1. Transmission line data = =
. Line Impedance .
Line Between R X Maximum ke 5. DM 29 SAI0jQ] MZ A PMEQ
Number Buses per unit | per unit MW Flow Table 5. Bus voltages with the transmission
1 1-2 0.02 0.06 N line fault between bus 2 and 5
2 1-3 0.08 0.24 - Voltage Voltage
Bus Number :
3 23 0.06 0.18 100 Magnitude Angle
4 25 0.002 0.10 - I 1.060 0.00
5 34 0.01 0.03 120 2 1.050 -0.79
6 4-5 0.02 0.04 50 3 0.878 -13.02
7 w3 008 04 - 4 0.846 -16.57
8 5-6 0.003 0.10 - 5 0.815 -19.34
6 0.806 -22.09
' 2 28 5t Fat dlolEt E 6. R 29 5M019 MB SN MEZR
Table 2. Bus and load data Table 6. Line flows with the transmission line
Bus Voltage Load : fault between bus 2 and 5
Number Magnitude &e&} R;lz;ctlve Line Between Real Reactive
( ) (Mvar) Number Buses Power Power
1 1.06 1 12 3351 MW | 2097 Mvar
2 105 20 10 2 13 10571 MW | 52.18 Mvar
3 Not specified 45 15 3 23 *128.20 MW | 60.05 Mvar
4 Not specified 40 5 4 25 0.00 MW 0.00 Mvar
S Not specified 60 10 5 34 *167.54 Mw | 41.55 Mvar
6 Not_specified 60 10 6 45 %9436 MW | 22.29 Mvar
7 4-6 29.31 MW 4.13 Mvar
6EA AME AT HAAAHSY BA AYJHY A= 8 5-6 31.74 MW 7.04 Mvar
EZF # 37 49 2
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Table 7. Line flows with proposed algorithm

Line Between Real Reactive
Number Buses Power Power

1 1-2 4438 MW 17.55 Mvar

2 1-3 78.60 MW 27.24 Mvar

3 2-3 88.95 MW 28.50 Mvar

4 2-5 0.00 MW 0.00 Mvar

5 3-4 112.60 Mw 19.88 Mvar

6 4-5 47.74 MW 11.79 Mvar

7 4-6 23.39 MW 0.44 Mvar

8 5-6 37.18 MW 8.66 Mvar
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Table 8. Line flows with proposed algorithm

Line Between Real Reactive
Number Buses Power Power
1 1-2 38.08 MW 19.52 Mvar
2 1-3 72.44 MW 22.68 Mvar
3 2-3 82.73 MW 2232 Mvar
4 2-5 0.00 MW 0.00 Mvar
5 3-4 101.85 Mw 14.12 Mvar
6 4-5 46.41 MW 8.05 Mvar
7 4-6 14.29 MW -0.58 Mvar
8 5-6 15.91 MW 2.05 Mvar
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