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Development of New Effectiveness Assessment Indices
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Abstract — The pumped storage power plants have excellent load following characteristics. It can also be committed
quickly for synchronous reserve when it is in the generating mode because it can readily increase its generating power
and, consequently, increases the overall system reliability. There are strong incentives for standing the system reliability.
Additionally, CO> emission can be typically impacted due to operation of pumped generators. The increase or decrease of
CO; depends on the generation mix. This paper proposes evaluation of reliability, economy and environment of power
system considering pumped generator. This paper describes three case studies of the reliability and economy and
environment according to capacity factor and storage capacity of pumped generators. The probabilistic production
simulation model is used in this paper. The practicality and effectiveness of the proposed approach are demonstrated by
simulation studies for a real size power system model on the 5t power plan in Korea.

Key Words : Pumped storage power plant(PSPP), New effectiveness assessment algorithm, Energy storage system(ESS),
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a4 0 (vl * ]fggﬁr /yr] ]%RE[%;I;/ yr] %(t)f)n/ year | E\C’fon /year]
e 0.80~1.05 4700 1 |0.06111 33.05 9012449.96 | 13502065461
LNG 0.59~0.76 4900 2 [0.0518 27.55 9013220.26 |13500354249
A 0.36-0.49 5100 3 [0.04425 23.19 9014010.14 13498802581
5300 4 [0.03806 19.69 9014816.19 |13497409505
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Table 5 Changes in The Contribution According to The
PSPP Capacity Factor Changing(2012)

%] * LOLE EENS CO, TPC
[hour/yr] [MWh/yr] | [ton/year] [kWon/year]
6 1 0.19991 114.83 9005072 13521668824
7 2 0.13424 74.77 9006506 | 13514834082
8 3 0.09777 53.49 9008243 13509292551
9 4 0.0762 41.35 9010249 | 13505046524
10 5 0.06111 33.05 9012450 | 13502065461
11 6 0.05033 27.24 9014731 13500260910
12 7 0.0426 23.15 9017023 13499512346
13 8 0.03705 20.27 9019291 13499668455
14 9 0.03305 18.22 9021540 | 13500608245
15 0.03015 16.76 9023747 | 13502252208

E: 6

Table 6 Changes in The Performance Index According to
The PSPP Capacity Factor Change(2012)

i* crPIrLOLE crPIrEENS crPlecor | cPlerec  |PIAIS 3
1 1.9710 2.0932 -0.0010 0.0030 4.0662
2 1.9017 1.9922 -0.0014 0.0029 3.8955
3 1.7650 1.8157 -0.0018 0.0025 3.5814
4 1.7823 1.8065 -0.0022 0.0020 3.5886
5 1.7640 1.7579 -0.0025 0.0013 3.5208
6 1.6894 1.6516 -0.0028 0.0006 3.3389
7 1.5634 1.4929 -0.0030 -0.0001 3.0531
8 1.4035 1.3148 -0.0032 -0.0009 2.7141
9 1.2284 1.1218 -0.0034 -0.0017 2.3452
AVG 1.6743 1.6718 -0.0024 0.0011 3.3449
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