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Development of the ELDC Construction of Composite
Power System
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*Gyeongsang National University

Abstract

This study proposcs a method for cvaluating composite power
system ¢ffective load durtion curve(CMELDC) at load points. The
concept of ELDC in power system planning is very useful and
important in HLI as well as HLIL Effective load dumtion curve of
compositc power system can be obtained from convolution integral
processing of both probability function of unarrival power and Joad
duration curve at load points. The characieristics and effectiveness
of this methodology are illustrated by case studyings of  simple
system.
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Table 1| Generators data.

Generato No Capacity[IMW} FOR
#l 30 0.
#2 10 0
E 2 $AHdZ A8
Table 2 Transmission line data.
TransmussionLine No. Capacity{MW] FOR
T1 5 0.003
T2 S 0.003
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Table 3 Load data.

Load Level MW]__| 0 10 20 1
Duration [Hours] | 24 24 10 |
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Peak Level [MW] |
20 ]
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Table 4 State probability and outage power of case study 1

o Outage
st.| T |G1|G2 State Probability Pong
1[0[0]0]0997x09° =0.80514729 0
2{0]1]0]0997°x0.1x0.9 =0,08946108 -10
310(0}1]0997x0950.1 =0.08946108 0
401110997012 =0,00994001 20
51100 ]0003x0.997x3x0.9°  =0.00484542 K]
6| 1|10 /]0.003x0997x2x0.1x0.9=0.00053838 -10
711} 0|1 ]0003x0.997x2x0.9x0.1=0.00053838 -5
81 1}1]1{0003x0997x2x0.1° _=0.00005982 20
9 [2]0]0]0003x09° =0.00000729 20
1002110 [0003%0.1x0.9 =0.00000081 -20
11{2{0{1}06003x0.9x0.1 =0.00000081 -20
12021111 ]0003x0.1° =0,00000009 -20

Total 1.000000
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Table 5 Outage capacity state probability table.

Outage Power State Probability Cumulative Probability
0 0.894608 1.000000
5 0.005383 0.105392
10 0.09 0.100009
15 0.0 0.010009
20 0.010009 0.010009
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Table 6 Convolution processing table for CMELDC.

|Mu§;‘lg]e Csompo;nle! S!yisl(iem !Lo";i Load Duration Curve
20 0.010009
15 00
10 0.09
5 0.005383
0 0.894608
[ 24
| 5 24
| 10 24
A\ 15 10
20 10
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Table 7 Convolution integral processing and CMELDC,

T T 7 3 A
ower ununation
Levet aw | © 3 0] 0} CcMELDG
o TT§70597] 0.129192 | 3.16 | 050216 24.0
5 21.470592] 0.129192 ] 2,16 | 0.240216| 24.0
10 21.470592] 0.129192 | 216 | 0.240216) 24.0
15 8.94608 | 0.129192 | 2.16 | 0.240216] 11.475488
20 8.94608 | 0.05383 | 2.16 | 0.240216| 11400126
25 005383 | 0.9 | 0240216 1194046
30 0.9 | 0.240216| 1.140216
3s 0.10009 | 0.10009
0 0.10009 | 610000
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Fig. 3 CMELDC.
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Fig. 5 ELDC without transmission system.
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Fig. 7 Difference between CMELDC and ELDC.
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Table 8 Comparision of results on HLII with HLIL

HOO T HUI HLT-HLT
LOLE [hrs/day] L1940 [ L140 0.054
EDNS_[MWlhiday] 12672 | 12400 0.272
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