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Abstract

Low uncertainty is essential when operating the power system in a stable state. Recently, the uncertainty in the power systems has
increased due to the growth of renewable energy. This paper proposes a method to reduce the uncertainty of the power systems
including renewable energy by using Long Short-term Memory (LSTM) algorithm. Through repeated simulation, the optimal LSTM
model of each renewable unit is created. probabilistic scenario is created by monte-carlo simulation and k-means clustering
algorithm, and then we assess risk for each scenario through a test system created with reference to the actual system. To validate
the superiority of the proposed method, the risk assessment are conducted through local level test system. The results demonstrate
that the optimal LSTM model reduces the risk index compared to other predicted models.
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Table 5 The results of prediction solar irradiance each simulation
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Cluster means: Wind PV Load
scl 14.73MW 29.68MW 231.99MW
sc2 18.43MW 35.76 MW 228.24MW
sc3 10.14MW 36.56MW 230.31MW
sc4 4.06MW 34.84MW 228.40MW
sc5 18.33MW 25.16MW 235.70MW
sco 19.97MW 34.68MW 231.15MW
sc7 13.04MW 31.56MW 227.95MW
sc8 9.81MW 24.64MW 234.92MW
sc9 7.11MW 23.68MW 237.78MW
scl0 26.01MW 22.48MW 235.24MW

5.3 AlLI2|2 H 2|A3 HI}

2 72 AW LSRIZ S43to] Lhehdl Axfolch. A
Uele 8, 99] A9 = A Wzl 28 Astw s &
&} xjcho] ¥whAdste] L-SRI Zro] Z+zh 16.87, 29.682 =4 L}
EfUt) ol glATE o23x] okl thoshA] Qrhd &
2 AT ZE AL AR A ofulat.
¥ 7 Zt ALI2|2Y L-SRI £F Zo}

Table 7 The results of L-SRI for each scenario

scenario scl sc2 sc3 sc4 scS

WT error(%) -4.6 19.4 343 -80.2 18.8

PV error(%) -4.0 15.7 -18.3 12.8 -18.5

MW, 0 0 0 0 0

L- SRI 0.8 0 2.28 5.4 2.5

scenario sco sc7 sc8 sc9 scl0

WT error(%) 29.3 -15.5 -49.3 -53.9 68.4

PV error(%) 2.2 2.1 -20.2 -23.3 =272

MW, 0 0 0.01 0.04 0

L- SRI 0.29 1.04 16.9 29.7 3.6
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Table 8 Comparison the results with other predicted methods
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