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Effective Localized-Voltage Control Scheme using the Information from Pilot Bus

REB -2 -FELT T AR
(Sung-Hwan Song - Ho-Chul Lee - Yong-Tae Yoon * Seung-11 Moon)

Abstract — One of the major reasons for recent blackout, like August 14, 2003 blackout in the US and Canada has
been insufficient voltage/reactive power support. For the stable reactive power management, a new approach for the
voltage monitoring and control structure is required in the market environment. This paper proposes the effective
localized-voltage control scheme using the information from pilot buses at each zone. In this paper, the steady state
voltage monitoring and control (SSVMC) is adopted and illustrated for the voltage control scheme during steady state
because it is thought as the systemic algorithm to explain voltage profile phenomenon before and after contingencies.
And the concept of electrical distance is applied to simultaneously achieve both clustering the voltage control zone, and
selecting the pilot bus as the representative node at each control zone. Applying SSVMC based on the structure with
clustering and pilot bus enables system operators to monitor and understand the system condition much more easily, to
monitor and control the voltage in real-time more manageably, and to respond quickly to a disturbance. The proposed
voltage control scheme has been tested on the IEEE 14-bus system with the numerical analysis to examine the system
reliability and structure efficiency.
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Table 4 Load bus voltage before and after SSVMC

( a) Applying SSVMC to only pilot bus at each region,
b) Applying SSVMC to all load buses)

4-7 A2 AAAL

24 AbZ %/ | a) SSVMC | b) SSVMC

A9 AL A
"3 Aol A (Pilot = A1) (RE 24)
4 0.9996 0.9978 09997 - 1.0006
I 5 0.9997 0.9969 0.9986 1.0002
11 1.0040 1.0001 1.0033 1.0030
if 12 1.0040 1.0038 1.0049 1.0061
13 0.9986 0.9970 0.9985 0.9994
7 1.0050 1.0034 1.0136 1.0082
- 9 0.9999 0.9930 1.0000 0.9970
10 0.9956 0.9893 0.9951 0.9929
14 0.9803 0.9753 0.9800 0.9787

4-9 N AAALL

24 Ait %/ | a) SSVMC | b) SSVMC

A4 i A
k- M) A | (Pilot ZH) | (RE =)
4 0.9996 0.9993 0.9995 0.9996
I 5 0.9997 0.9988 0.9988 0.9998
11 1.0040 1.0022 1.0038 1.0037
g 12 1.0040 1.0039 1.0043 1.0046
13 0.9986 0.9979 0.9985 0.9983
7 1.0050 1.0028 1.0072 1.0060
9 0.9999 0.9965 0.9999 0.9991
o 10 0.9956 0.9926 0.9954 0.9948
14 0.9803 0.9780 0.9302 0.9793

10-11 M2 AAHALx

LR Az /| a) SSVMC | b) SSVMC

29 Az A
Wz Aol A | (Pilot ZH) | (BE 24)
4 0.9996 0.9986 0.9994 1.0002
I 5 0.9997 0.9993 0.9995 0.9997
11 1.0040 1.0132 1.0134 1.0100
i 12 1.0040 1.0037 1.0042 1.0010
13 0.9986 0.9977 0.9986 © 0.9956
7 1.0050 1.0023 | 1.0086 - 1.0086
9 0.9999 0.9947 0.999%6 - 0.9993
= 10 0.9956 0.9868 09917 0.9915
14 0.9803 0.9769 0.9801 0.9786
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13-14 A2 FRA L

=24 AR ¥/ a) SSVMC b) SSVMC

e Aa A
il Aol A (Pilot 2.41) (B8 2A)
4 0.9996 0.9985 0.9993 1.0009
I 5 0.9997 0.9993 0.9990 0.9997
11 1.0040 1.0013 0.9991 1.0020
)i 12 1.0040 1.0065 0.9990 1.0022
13 0.9986 1.0045 0.9970 1.0002
7 1.0050 1.0020 1.0103 1.0127
o 9 0.9999 0.9943 0.9992 1.0016
10 0.9956 0.9908 0.9935 0.9962
14 0.9803 0.9598 0.9649 0.9675
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