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Scenarios Initial Loading Generators \Voltage
(P(MW), Cos(g)) Ve1,V2,Ve3)
1 (1.50*163, 0.85) lagging (1.04, 1.25, 1.025)
2 (1.25*163, 0.85) lagging (1.04, 1.23, 1.025)
3 (1.00*163, 0.85) lagging (1.04, 1.20, 1.025)
4 (0.75*163, 0.85) lagging (1.04, 1.16, 1.025)
5 (0.50*163, 0.85) lagging (1.04,1.12, 1.025)
6 (0.25*163, 0.85) lagging (1.04, 1.07, 1.025)
7 (1.50*163, 0.95) lagging (1.04, 1.15, 1.025)
8 (1.25*163, 0.95) lagging (1.04, 1.14, 1.025)
9 (1.00*163, 0.95) lagging (1.04,1.12, 1.025)
10 (0.75*163, 0.95) lagging (1.04, 1.10, 1.025)
11 (0.50*163, 0.95) lagging (1.04, 1.08, 1.025)
12 (0.25*163, 0.95) lagging (1.04, 1.05, 1.025)
13 (1.50*163, 0.90) leading (1.15, 0.89, 1.15)
14 (1.25*163, 0.90) leading (1.15,0.93, 1.15)
15 (1.00*163, 0.90) leading (1.15,0.98, 1.15)
16 (0.75*163, 0.90) leading (1.15, 1.05, 1.15)
17 (0.50*163, 0.90) leading (1.15,1.10, 1.15)
18 (0.25*163, 0.90) leading (1.15,1.13, 1.15)
19 (1.50*163, 0.95) leading (1.15, 0.93, 1.15)
20 (1.25*163, 0.95) leading (1.15, 0.99, 1.15)
21 (1.00*163, 0.95) leading (1.15, 1.05, 1.15)
22 (0.75*163, 0.95) leading (1.15, 1.09, 1.15)
23 (0.50*163, 0.95) leading (1.15,1.12, 1.15)
24 (0.25*163, 0.95) leading (1.15, 1.14, 1.15)
25 (1.50*163, 0.90) lagging (1.04, 1.22, 1.025)
26 (1.25*163, 0.90) lagging (1.04, 1.20, 1.025)
27 (1.00*163, 0.90) lagging (1.04, 1.16, 1.025)
28 (0.75*163, 0.92) lagging (1.04, 1.12, 1.025)
29 (0.50*163, 0.99) lagging (1.04, 1.05, 1.025)
30 (0.25*163, 0.85) leading (1.15, 0.89, 1.15)
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F1-Score Recall Precision Accuracy

94.70% 93.06% 96.40%  98.08% | CNN
95.74% 93.75% 97.83%  98.46% | RNN
76.49% 66.67% 89.72%  92.44% | LSTM
97.20% 96.53% 97.89%  98.97% | GRU

9551y lef (SR ¢ Se 2L Jeue  (F) Jgu

F1-Score  Recall Precision Accuracy

91.84% 93.75%  90.00% 96.02% | CNN
89.35% 90.28%  88.44% 96.03% | RNN
88.58% 88.89%  88.28% 95.77% | LSTM
42.11% 27.78% 86.96%  85.90% | GRU
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F1-Score  Recall Precision Accuracy

83.90% 77.78% 91.06% 94.49% | CNN
83.65% 76.39% 92.44% 94.49% RNN
84.53% 77.78% 92.56% 94.74% | LSTM
76.08% 67.36% 87.39% 92.18% | GRU
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| _ TP + TN

CoUracy = Tp Y FN+ FP + TP )
pocision — 17

recision = TP n FP (\f)
Recall = —

e = TP FN )

o 2 (Recall * Precision) %)
S€OT€ = "(Recall + Precision)
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F1-Score Recall Precision Accuracy F1-Score  Recall Precision Accuracy
98.62% 99.31% 97.95% 99.49% CNN 87.54% 85.42% 89.78% 95.51% | CNN
98.62% 99.31% 98.62% 99.62% RNN 90.71% 88.19% 93.38% 96.67% | RNN
91.78% 93.06% 90.54% 96.92% | LSTM 84.28% 87.50% 81.29% 93.97% | LSTM
97.59% 98.61% 96.60% 99.10% GRU 93.52% 95.14% 91.9%5 97.56% | GRU
78.62% 75.64% 81.84% 83.11% TUM
259y 49ly SHe ¢ e U5 Jgu  (F) Jgu
St F o4 baye plazil suple (0V) b (A)Jsax o F1-Score  Recall Precision Accuracy
. o e e 95.27% 97.92% 92.76% 98.21% | CNN
el oad 0ol Sl la Ty (oled Slosliid S0 et 955006 95.83%  95.17%  98.33% | RNN
87.94% 86.11% 89.86% 95.64% | LSTM
CNN a5l ALAET G 3o+ () Jgor 96.25% 97.92% 94.63%  98.59% | GRU
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19 Convolutional Layer

20 Non-Linear Activation Function
21 Pooling Layer

22 Fully Connected Layer
23 K-fold Cross Validation
24 Precision

%5 Recall

%6 True Positive

27 False Negative

28 True Negative

29 False Positive
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! Convolutional Neural Network
2 Machine Learning

8 Artificial neural network

4 Backpropagation

° Bias

® Stochastic gradient descent

7 Sequential

8 Time Series

® Recurrent (Recursive) Neural Network
10 Multi-Layer Perceptron

11 Long Short-Term Memory

12 Forget Gate

13 Input Gate

14 Qutput Gate

15 Gated Recurrent Unit

16 Update Gate

17 Reset Gate

18 Input Layer



