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Customer Nodal Cost Calculation using Voltage Sag Coordination Charts

Sungwon Jeong®, Hyunchul Lee™, Geunjoon Lee, Jaehyeon Gim
Sunchon National University”, GreenNetPower™, Chungbuk Provincial college™

Abstract - In this paper, supposed that can measure power quality
of bus and can calculate this cost in case electric charges about
customer are imposed by each bus. When reflected this in system
planning, expected cost proposed following method through sample
system.

We calculated the nodal cost by OPF(optimal power flow) in system
and the drop numbers that happen during year of loads utilizing
VSCC. Also calculated BPQC using the disruption numbers. As a
result, calculated bus total cost including power quality cost through
case study.
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Magnitud Time in seconds
asnitude 60<02 | 02<04 | 04<06 | 06<08 | =08
>80~90% 1 1 1 1 1
>70~80% 1 1 1 1 1
>60~70% 1 1 1 1 1
>50~60% 1 1 1 1 1
>40~50% 1 1 1 1 1
>30~40% 1 1 1 1 1
>20~30% 1 1 1 1 1
>10~20% 1 1 1 1 1
0~10% 1 1 1 1 1
<E 2> 37|9} 71210 SYUSIHL} O At o[HIES| Bt
. Time in seconds
Magnitude 575 0.2 0.4 06 =038

90% 45 36 27 18 9
80% 40 32 24 16 8
70% 35 28 21 14 7
60% 30 24 18 12 6
50% 25 20 15 10 5
40% 20 16 12 8 4
30% 15 12 9 6 3
20% 10 8 6 4 2
10% 5 4 3 2 1

a7 12 ITI 349 d¢f SSPCE dehdl Aot LIAE 12 A9
Be} C2 FAHY 3 F AA 3FE 200/t XIE 2= A9 A9
CE FA5o A Sag? F& 24o|th 974 A9 C+ FHIE ¥
Rolau, Aoz AAFHE F 5w 2970 5o, Yutsly Aoz
Bl 2 (2)9F 2
Np=X+X,- Y 2)
o71M, Ny 71717 BAS e & 3eolx, X, % X,+ Contour A%
ITI =tAddo] vhte Aeoln ¥ & X 3% X, o3 790 Az FHE

£ BRI v Aol

Nurber of Sags per Year

Voltage Magritude %]

oc]

<8l 1> Supply sag performance contours®} ITI M

3. Al o3
AZ A% 18 29 o] [EEE 924 AES o] 438ttt Inde
3o A7) 97fe] SHAE D 374 HMYrE FTAH o] glon &
Hak= 315[MW]o] .



<8 2> IEEE 92M M= AE

3.1 M J1H MY

= 5 = o = - 5z
AEAE nodal costs HAZFAMNE o] &sten 1 Ade B
33} 2ol AtEH A
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1 Bus Data |
Bus Uoltage Generation Load Lambda($/HUA-hr)
% Hag(pu) Ang(deg) P (MM) Q (HUAR) P (MW) Q (HUAR) P q
1 1.058 8.000 9014 18.82 - - 24831 -
2 1.858 5.323 134.32 6.58 - - 24,034 -
3 1.048 3.589 9521 -15.38 - - 24.081 -
4 1.081 -2.722 - - - - 24.832 8.822
5 1.0816 -5.189 - - 125.80 58.88 25.188 a.167
6 1.838 -4.398 - - 90.68 38.80 25.184 8.0863
7 1.049 8.953 - - - - 24.0836 8.0834
8 1.838 -1.359 - - 108.80 35.80 24.280 8.0865
9 1.858 a.611 - - - - 24,081 -
Total: 318.67 9.22 315.88 115.68
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(c) PC-Power Supply
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5 34.02 0.078 125,000 0.33
6 3665 0.078 90,000 0.26
3 255 0.078 100,000 0.18
CE 7> HHEIHIZS E&st IMESEHIZ
24 | BAA#EIA BPQC total =1y
NO [M$/year] [M$/year] [M$/year] | ° ™
5 27493 0.33 27.823 1012
6 19.792 0.26 20,052 1013
8 21.269 0.18 21.449 1008
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