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A Study on Maintenance of Distribution Voltage

by Management Improvement of Substation Bus Voltage
Jung-Hyun Lee

DEPARTMENT OF ELECTRONIC AND ELECTRICAL ENGINEERING
GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

Supervised by professor Se-Ho Kim

SUMMARY

This paper proposes the method to maintain the distribution voltage within
specified limits by the management improvement of substation bus voltage.
It is common to install OLTC(On load tap changer) equipped with
AVR(Automatic voltage regulator) and DVM(Digital volt meter) at the
distribution substation to regulate load voltage against the variation of load
demand. The present method of voltage regulation has the possibility to
lead to overvoltage or under-voltage because of not considering heavy or
light condition of load. In proposed voltage regulation method, load
patterns are classified into three categories(peak, normal and light load)
and three DVMs are paralleled. The results show that the voltage profile

1s improved.
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Table 1 Influence of voltage variation

Division Life Consumption Power
Volt 10% over 70% decrease 15% increase
Incandescent Lamp
Volt 10% down 270% increase 15% increase
Volt 10% over 32% decrease 27% increase
Fluorescent Lamp
Volt 10% down 46% decrease underlli()goﬁzé fi;rfrfllgult to
TV Volt 10% over 20% increase
) Volt 10% over power factor 3% decrease | efficiency 2% decrease
1Phase Induction
Motor . .. .
Volt 10% down | power factor 1% increase | efficiency 1% increase

Table 2 Standard voltage and permission error

Standard Voltage

Permission Error

110V 110V + 6V
220V 220V £+ 13V
380V 380V + 38V
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Fig. 1  Voltage management system
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Table 3 Voltage regulation apparatus
Site Voltage Regulation Apparatus Voltage Regulation Function
o Generation(Reactive Power
) Set up and down
T/P Regulation)
o No Load Tap Changer Set up.and down (Passive
Operation)
o On Load Tap Changer Set up.and down (Auto
Operation)
S/8S o Static Condenser Set up
o Shunt Reactor Set down
o No Load Tap Changer Set up.and down (Passive
Operation)
e Set up and down(Auto
o Step Voltage Regulator (Partial use) P
Operation)
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Fig. 6 Time switch photography
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Table 4

Load data in Jeju

[(MW]

date
time 10.6 10.7 10. 8 10. 9 10.17 10.18 10.19 10.20
1 2279 230.5 2242 2381 2322 236.0 240.3 2389
2 208.3 213.8 209.8 2158 2145 2159 218.0 219.3
3 196.0 203.7 198.6 206.2 200.4 204.0 206.0 206.8
4 188.5 194.1 193.0 198.6 294.8 196.6 198.4 199.8
5 187.0 194.0 1914 197.2 193.3 195.0 198.6 196.2
6 189.8 196.6 1937 2014 195.3 198.2 202.6 199.0
7 197.1 203.6 2014 210.2 202.6 205.1 209.7 206.8
8 213.3 2138 217.0 223.8 216.2 220.2 221.0 216.7
9 2273 210.8 228.0 231.2 2272 231.0 235.3 231.0
10 240.5 2184 244.2 243.8 241.2 2455 2432 239.3
11 245.2 225.4 251.7 251.1 246.8 247.6 251.2 249.9
12 246.1 2271 2582 250.5 2484 2474 252.0 2484
13 242.1 2239 249.2 241.8 2434 240.2 245.8 242.2
14 2473 2271 256.1 2437 246.6 249.8 249.9 251.6
15 249.2 226.9 2554 2439 248.0 244.6 248.1 248.8
16 248.6 2249 256.9 243.8 249.3 248.2 248.6 252.2
17 2477 2258 257.0 2415 249.2 250.6 248.9 2532
18 250.1 234.5 260.3 250.6 251.7 258.8 2554 259.6
19 274.4 257.8 283.2 275.0 268.7 287.7 283.7 281.7
20 284.0 268.0 2914 283.8 287.1 288.3 288.3 284.1
21 279.6 262.6 2879 275.2 280.9 282.1 279.8 2717
22 267.9 256.5 278.1 263.2 2745 272.7 270.6 269.5
23 269.0 260.7 275.0 2654 27175 269.7 2732 271.6
24 2474 2437 254.5 249.6 2581 256.4 2576 259.0

- 14 -




Table 5 Voltage data with one DVM

[ kV ]
date
time 10. 6 10. 7 10. 8 10.9
1 23.25 2312 23.16 23.34
2 23.36 23.18 23.33 23.44
3 23.41 23.39 23.28 23.42
4 23.44 23.28 23.23 23.40
5 23.33 23.33 23.28 23.36
6 23.30 23.29 23.25 23.34
7 23.25 23.27 23.20 23.27
8 23.31 23.41 23.29 23.18
9 23.29 23.27 23.34 23.26
10 23.26 23.26 23.25 23.13
11 238 23.24 23.35 23.10
12 23.21 23.21 23.23 23.21
13 23.26 23.33 23.32 2317
14 23.26 23.23 23.22 23.09
15 23.33 23.22 23.28 23.09
16 23.35 23.24 23.36 23.13
17 23.34 23.26 23.35 23.14
18 23.31 23.18 23.25 23.09
19 23.12 23.06 23.21 23.44
20 23.30 23.31 23.42 23.52
21 23.34 2343 23.39 23.50
22 23.41 23.42 23.41 23.33
23 23.45 23.46 23.41 23.34
24 23.41 23.39 23.40 23.32
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Table 6 Voltage data with three DVMs

[ kV ]
date
time 10.17 10.18 10.19 10.20
1 22.99 22.93 22.85 22.90
2 23.02 2291 22.85 22.84
3 23.05 22.96 22.93 22.83
4 23.05 22.99 22.85 22.85
5 22.88 22.89 22.93 22.84
6 23.08 22.99 22.88 23.03
7 23.06 22.96 22.93 23.08
8 23.10 23.26 23.05 23.25
9 23.01 23.22 23.01 23.09
10 23.25 2312 23.10 23.16
11 228 23.03 23.03 23.07
12 22.95 23.02 23.02 23.07
13 23.20 23.10 23.12 23.15
14 23.04 22.98 23.02 23.15
15 23.01 23.10 23.03 23.19
16 23.09 23.19 23.05 23.17
17 23.11 23.28 23.07 23.03
18 23.16 23.13 23.02 22.94
19 23.25 23.32 2312 23.38
20 23.37 23.37 23.07 23.33
21 23.37 23.35 23.03 23.25
22 22.42 23.33 22.93 23.36
23 22.97 2291 22.89 2291
24 22.95 2294 22.88 22.91
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