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Abstract

The security, reliability and stability of power system are of great significance. Tripping caused by
lightning strikes on transmission lines is a common form of hazard. Therefore, it is of great signi-
ficance to effectively prevent and predict lightning strikes. Aiming at the problem of optimal selec-
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tion of hyperparameters in generalized regression neural networks (GRNN), this paper proposes
an optimal hyperparametric method based on harmony search (HS) algorithm. Then, the im-
proved method is applied to establish the prediction model of lightning strikes. Fault detection
rate (FDR), false alarm rate (FAR), total prediction accuracy (PA) and mean absolute error (MAE)
are adopted to evaluate the prediction performance. The test results indicate that the prediction
model of lightning strikes based on improved GRNN can accurately predict lightning outages with
an outstanding performance.
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Table 1. Statistic of lighting trip information (Part)
* 1 BRERGITED)

2R X1 (IR) X2 (km) X3 (KA) Xs (KA)

BA| 18 0.1017 75.42 80.0
SJ 1 0.6254 40.20 40.2
DB 25 0.0588 46.96 445
BJ 17 0.1301 51.22 52.0
WH 65 0.0549 44.04 40.8
YH 25 0.1244 49.90 50.4
YM 3 0.4929 145.26 76.9
FY 6 0.0436 53.30 30.2
GL 18 0.091 30.13 28.1
wY 45 0.0064 39.53 37.3

BT FRAE B LT HS-GRNN [ E Bk I Tl A Y . SR N M o8 H oA 45 B2 &
TCHCH S5 NEAR B E AR, ﬁtM%ﬁF Mrh 2 o8 H ORI REEFE AR, BIDN 168: KAEAHR
MIZETC, —HKa2 SDMAILEL 1), J1—FKa SN AT, HEH SMHAEME i h4eEfA o0,
1, FUERMERMHEITCHE R 1 iﬁquE'E’Hﬁf'ééﬁiﬂlE&EW%W%E‘J%&%EW%, ol 1. REG
Ff¥) GRNN Z5t & 1 fras.
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Figure 1. GRNN structure applied to predicting lighting outages
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Figure 2. HS-GRNN predicting model training results
[ 2. HS-GRNN FURR B )I2545 R

3.3. ETF HS-GRNN BT Bk i Fm 4= 2500

K AR I R A AR AL A TN e A1 AT AR, RS R 3 B . St 3 BRI
MR LE BN 2 Fros, 1158 ] 458 15 K4 I 2% FDR = 100.00%. 23 % FAR = 0.00%. A Fil 4 & PA = 100.00%
PN 43R 725 MAE = 8.4746E-6.
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Figure 3. HS-GRNN predicting model testing results
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Table 2. The statistics of predicting results by HS-GRNN
7 2. HS-GRNN FUlIZE R %t i+

Spread = 0.38589 53k il SR NIEH
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HS-GRNN 7405 22 MAE. HE kGl 2% FDR. #iR IR % FAR. & TS PA S8 e br 114
GG, R MAE f585, i/MT GRNN. BP Al RBF (TIN5t 22, /L4 GRNN F1 HS-GRNN
7f FDR. FAR K& PA =T4BHrMRBLAIE, {H7 3 o GRNN [T 25 5 /276 R AN spread fEiE47 1%k
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Table 3. Predicting results of different NN
= 3. TREIHEZMLETUNER

T X 245 MAE FDR FAR PA
GRNN 0.0028799 100.00% 0.00% 100.00%
BP 0.9947 91.89% 0.00% 95.83%
RBF 0.48751 5.41% 0.00% 51.39%
HS-GRNN 8.4746E—6 100.00% 0.00% 100.00%
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