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A New Probabilistic Generation Simulation Considering Hydro,
Pumped-Storage Plants and Multi-Model

K OF OK*-# £ &
(Kil-Yeong Song - Jae-Seok Choi)

Abstract- The probabilistic generation simulation plays a key role in power system
expansion and operational planning especially for the calculation of expected energy,
loss of load probaility and unserved energy expected. However, it is crucial to
develop a probabilistic generation simulation algorithm which gives sufficiently precise
results within a reasonable computation time. In a previous paper , we have proposed
an efficient method using Fast Hartley Transform in convolution process for
considering the thermal and nuclear units. In this paper, a method considering the
scheduling of pumped-storage plants and hydro plants with energy constraint is

proposed. The method also adopts FHT techniques.

We improve the model to

include multi-state and multi-block generation. The method has been applied for a

real size model system.
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Fig. 1 Outage capacity probabilistic distribution
function for multi-state model.
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Table 1 Input data of real size model system

BA B TR EHF AL Bii) WIEE K
Wghr & & [MW) PU] [10° 8/ [10°%/h] [days]
Kwh]
1 WSG 3 679, .15200 1992 15.233 56.6
2 GRI 1 580, 08208 1.951 15.233 56.
3 GRI 2 650. 08008 1.952 15.233 56.
4 GRI 5 930. .07708 1.966 15.233 56.
5 GRI 6 950 .07721 1.966 15.233 56.
6 YKG 7 950 07723 1.966 15.233 36.
7 YKG 8 950. 07724 1.966 15.233 6.
8 UGN 9 950 07724 1.966 15.233 56.
g UGN 10 950. 07724 1.966 15,233 56,
10 BRG 1 500, 03291  16.925 153.842 56.
11 BRG 2 500. 03356  16.925 153.842 56.
12 SCP 1 560. .01756  17.139 183.432 56.
13 SCP 2 560. .02036  17.139 183.432 56.
14 SUL 5 250. .03756  19.964 138.999 56.
15 SUL 4 138. 03742 20.891 67.889 28.
16 SCN 2200, .03755  23.388 126.107 28.
17 HNM 2 210. .01481  23.443 84.071 28.
18 YDG 2200, .02350  23.649 224.917 28.
19 HNM 2 210 .02760  23.867 84.071 28,
20 YNM 1 200, 06520  23.867 84.071 28,
21 YNM 2 190.  .08010  23.867 84.071 28.
22 SCN 1200, 03247  24.520 126.107 28.
23 PTG 1 350, .00579  26.756 66.170 28.
24 PTG 2350 00209  26.756 66.170 28.
25 PTG 3 350. 01020  26.756 66.170 28.
26 PTG 4 350, .01020  26.756 66.170 28.
27 USN 4 400, .04691  27.317 74.079 49.
28 USN 5 400. .04604  27.317 74.079 49.
29 USN 6 400. 04672  27.317 74.079 28,
30 USN 1 200 06972  27.317 74.079 49.
31 USN 2 200. 06972 27.317 74.079 49.
32 USN 32000 06972 27.317 74.079 28.
33 YDG 1 125, 02019 27.473 44.256 56.
34 HNM 1 270, 06019  23.867 84.071 28.
35 HNM 2 270. 06019 23.867 84.071 28.
36 ICN 2230, 01298 27.972 69.570 56.
37 ICN 1 250, .00208  28.362 196.503 36.
38 ICN 3325, 05715 29140 63.226 28.
39 ICN 4 325, 07786  29.140 63.226 28.
40 LNG 1 400, 07786 29,140 63.226 28.
41 LNG 2 800, 07786  29.140 63.226 28.
42 YSU 1 200, 00886  29.619 53.723 56.
43 YSU 2 300. 03104  29.619 53.723 56.
44 BSN 3105 .01214  30.480 25.366 28.
45 BSN 4 105 01214 30,480 25.366 28.
46 BSN 1 60. .01214  30.480 25.366 28.
47 BSN 2 60. .01214  30.480 25.366 28.
48 GSN 1 66, .01492  30.893 30.928 28.
49 YWL 2 47, 03721 31.799 17.466 28,
50 GIN 1 162. .01698  32.336 76.975 28.
51 GIN 2 162. 01218 32.336 76.975 28.
52 YWL 1 47, .29244  39.010 17.466 28,
53  GGS 1300, 00000  745.81Y 000 28.
54 DPB 178, 00000 744.157 000 28.
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Table 2 Total generation energy, total produc-

tion cost and reliability index of real
size model system

% wAdz [10°Mwh] 108.022936
F el [10°4] 1098.804935
H B4 /Kwh] 10.172
LOLP [days/year] 0.62702
EDNS [10°Mwh] 0.017354
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Fig. 7 Thermal generating energy saved by

operating hydro power plant.
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Table 3 Input data for multi-state model.

#.10 | Outage Cap.| 500 | 400 { 300 | 200
Gen. | Probability |0.030 | 0.001 | 0.001 [0.00091

#.11 | Outage Cap.} 500 | 400 | 300 | 200
Gen. | Probability |0.030 |0.0015/0.00150.00056

#.12 | Outage Cap. | 560 | 460 | 360 | 200
Gen. | Probability | 0.016 [0.0035{0.0035[0.00056

#.13 | Outage Cap. | 560 | 460 | 360 | 260
Gen. | Probability |0.020 | 0.000 | 0.000 p.000
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Fig. 10 Supply reserve ratio vs. LOLP for nu-
clear unit addition.
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