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A Study on Assesment Algorithm for the Economical Generation Capability
' considering Voltage Stability
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Abstract - This paper uses Monte Carlo technique, which is one of probabilistic methods of estimating the economical
quantity of electric power generation in consideration of voltage stability in the aspect of power generation companies. In
the power exchange system in Korea, when power generation companies participate in tenders for power generation
capacity at the power exchange, they need to determine their power supply capacity considering the stability of electric
power system. Thus, we purposed to propose an algorithm for estimating economical power generation capacity in
theaspect of power generation companies, through which we can estimate the margin for voltage stability through P-V
curve analysis by capacity according to the change of power generation capacity in a simulated system and to conduct

Monte Carlo simulationin consideration of the margin
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Table 1 IEEE RTS Daily Load data

A How] | A-SWW] | o S 0eWT | RSt
24-1 67 64 63
1-2 63 60 62
2-3 60 58 60
3-4 59 56 58
4-5 59 56 59
5-6 60 58 65
6-7 74 64 72
7-8 86 76 85
8-9 95 8l 95
9-10 96 9% 99
10-11 9% 09 100
11-12 95 - 100 -99
12-13 9% 99 93
13-14 95 100 92
14-15 93 100 90
15-16 94 97 - - 88
16-17 9 9 90
17-18 100 96 [
18-19 100 93 9%.
19-20 % 92 o8
20-21 91 92 9%
21-22 83 93 90
22-23 73 87 80 -
23-24 63 72 70

;‘n‘; 2 ul-x1x1g§laklg :«;}E_,_E .
Table 2 Probabmty Dlstnbuuon by Generatlon Capablhty
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Table 3 Probability Distribution by Generation Capability

O e E e O R T O el B A IO
|'SE/| SE'} 2.hSE'| SE['SE | SE'

ot ns T e (oI o L [T [T | T M| TOD
60 0.08/0.1710.17]0.17]0.21]0.17]0.08[0.13]0.13
65 0.1710.08]0.08/0.13]0.08]0.13]0.13]0.13{0.13
70 0.04{0.04{0.04]0.00]0.00{0.00{0.04]0.04{0.00
75 0.08/0.08]0.08]0.04]0.08[0.04]0.08}0.04{0.08
80 0.00/0.0010.00/0.04]0.04{0.04]0.00]0.04{0.00
0.04]0.0810.04{0.04{0.0010.04{0.04{0.04]0.08
0.04{0.04[0.04(0.04[0.04[0.04]0.08[0.17[0.25
0.13(0.42(0.25]0.17]0.330.2110.25]0.25|0.13
100 0.4210.0810.290.38]0.210.33]0.29]0.17]0.21
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Table 4 The Average Generation Cost of the st Half in
2005
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60 4 5 3 0.00 k3 52005 st M| B E(N UMY Adutg) 7]
65 2 213 0.13 Table 5 The Power rate of KEPCO in 2005
70 1 011 0.25 (In General use of low Voltage)
75 2 1 1 0.29 :
80 o 11 033 S A8 a (@/kWh):
8 |1 [1]1 0.38 ST & E/ﬂ—
90 | 1]11]3 0.42 U : ~,-_(4,s,.;6,97é«)«-
95 7 515 054 A 61.00
100 6 81| 6 0.75
X 6 MIRF &slicitE
3.12 fsiHEY HEZ Table 6 The table for the Power rate refund
Hate) A% ®igle @& AR gol WHIE dotr7) TR SR
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Table 7 Data for Voltage Stability analysis according to
different Generator Capability

%xma%k( AALE | AYMAE o sy
ik Xd"J(kV)“‘ r;}ﬁmmkw A Y B KW).

109 P9 1

114 104 13

120 © 110 17

124 114 22

130 123 27

134 124 3.6

140 130 5

146 136 6.9

100 151 141 9.8
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Fig. 10 Comparisons of the Simulation Results(Winter)
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Table 8 A Profit by Generator Capability

AR NE A

i Rl RO = SR B/7be
e e e .
BWI el T | 1] e | 1 | g9

60 907.20 | 857.42 12509.20(2459.42| 673.20 ({323{.42‘

65 938.12 11873:4112671.88
70 194926 | 864.63 |2808.43(2723.80] 683.10 | 598.48
75 L9873 859.21 [2937.01|2827.49] 667.52 | 558.00
80 | 943.03 | 808.62 {3071.31[2936.91| 639.99 | 505.58
85 | 944.46 | 765.25 |3182.35[3003.14| 618.81 | 439.60
90 | 89585 | 646.95 [3312.42

95 855.34 3453.20|31097
100 870.09
HaEgd
= 1 919.12-
().

AR 2% e mW Age wIHAR] 65kWIY

W 87341499 Hojeld FAE <& 60[KW],

0kW], 75[kWIel A okzhel Fele QA w)

A4ge ¢ 5 dvh £ AYAAEE ;A e ¥

WEAe) AAYTE B o

7t Aol godo] ARE & & UL 65kW]~85[kW]
’ H AYAFEES T

b il
gde FdoAE 60kWl~75kW] 7AAE AR AL AL
a X

dgo A9 HAYIAEE Telshn e SuolA B
&Fol 7t BFEF o] FAE o] Frlaro LAEFO
Hdl 4 9 o]dFA= H2 TA3A 100kWIY o A
ol g Wi 9BkWI~100kWl2 £8E o A2 &
7bssteh SHAT AUXFEE TAT FuUoM dHEW
95kWIY W 7pg 2 oljo] A AAHA FAMS
€ 80kW]~100(kWl¥ W= AYIA=E m:HsA] 22
4BET FASA FrtEH

B7MES A4 AGIAEE 2 3} 23A X
& gl 2T 65kW1d W Fele] stolst wasiA T
Hujolo o] AAHE AL & F AUrh AAH LAE
F Aol AYAAEE e s7l Al 60kWl~70[kW]d
W Aol gotn BEH A HAEE AT Fle
E0[kWI~65[kW]d ol ZA|#eletn #d7Hs st

42 st ESY Aol Hxt

FaEd Algdolds A9 A 19 13, 14, 15
o) adzs} o] B Aol AW 2L AL ]9
Foo] Agdc

Zt ARER yatF dFd we Hoely 99 &
LA7F gyt Hold T A 5% W el Al
gREdE W 98¢ ¢ £ UG ole A28 Y
s dAl &9 A TAsE FaiFe) 4% wg
2AE 43 e 48 F ok

2 12 B oo
e 2 o

Trans. KIEE. Vol. 55A, No. 12, DEC, 2006

e Winterbase
950 o ——aee Wintert

200 e Winter2
050 “ﬁ“\. —e—Winler3
800 4

750
700
850 J
s00
550
500 ]
450 J
400 )

350 J \.

300

an}

P rofittw.

60 70 80 90 190
Generator Capaciy(kW)

ag 13 BsiSo]| wWeE ofYZFY. 12 =(H )
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Table 9 A Profit by Change Load(Winter)
. &% . |e:A€ . | CASE 1| CASE Il | CASE III
60 857.42 857.42
70 864.63 873.22 868.49
75 859.21 847.27 849.88
80 808.62 800.53 803.77
85 765.25 742.72 744.96
90 646.95 683.17 690.14 642.10
95 511.86 554.42 553.55 537.00
100 382.24 410.12 348.02 379.01
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Table 10 A Profit by Change Load(Summer)

A& .| CASE
60 245942 | 245942 | 245942 | 2459.42
65 2607.17 | 261277 | 260194 | 261053
70 272380 | 272119 | 272392 | 272753
75 282749 | 283844 | 282749 | 28321
80 203691 | 294101 | 291563 | 294383
85 300314 | 299144 | 300749 | 2996.42
90 306352 | 302071 | 301323 | 301548

® 11 SslH S0 w2 o[ F(E/7HE)
Table 11 A Profit by Change Load(Spring/Fall)
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