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LCC Data Prediction for Substation GIS Equipment Based on SA-GRU Model
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Abstract: The key to solve the problem of economic comparison and selection of gas insulated switchgear (GIS) equip-
ment is to realize the accurate prediction of life cycle cost (LCC) data of substation GIS equipment. In accordance with
the problem of few LCC data samples and abnormal data of existing substation GIS equipment, LCC data of similar sub-
station GIS equipment is introduced and combined with self-attention (SA) mechanism to expand the sample scale, and
then GRU model is used to predict abnormal time series data. A LCC data prediction method for substation GIS equip-
ment based on SA-GRU model is proposed. Considering the differences of data characteristics between the similar data
and the sample data, the self-attention mechanism algorithm is used to strengthen the data characteristics, and the weight
of the influence degree between the similar data and the sample data is quantified, so that the data characteristics of the
two are consistent. Then the GRU model is used to solve the problem of gradient disappearance explosion in training, and
finally the LCC data in the whole life cycle are predicted. The LCC data of GIS equipment in a substation in a certain
province in central China are taken as an example to verify the method. The proposed method demonstrates an improve-
ment of 31.11% in accuracy based on the root mean square error compared to the Attention-GRU model, validating the
accuracy of the method presented in this paper.

Key words: substation GIS equipment; LCC data; fewer samples; prediction model; self-attention mechanism; GRU
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Table 1 Basic information of the sample substation

TiH HiE
LR 250 /kV 220
FEEHE 2
A FE/MVA 180
110 kV 3t 28/[H] 12
110 kV Il GIS #£#A4i E J7 30 Ikl
MR /m <1000
TSR E %

®2 MRS EAFR

Table 2 Basic information about similar substations

TiH NG 1 AL 2 A 3
LR /kV 220 220 220
FAEH 3 3 2
FAR 7R E/MVA 240 180 180
110 kV HEH 28/ 12 16 10
10kV Ml GIS &A= F4h Fiab Fob
MR A /m <1000 <1000 <1000
TR E % E % E %

(1) 3 AR Lk LR S5 S R AR FE AR [R], i
HENTF 1000 m, Hikb E HisHIX, H GIS &%
BN PM E . A ELE 1 RIAS F it 2 AR SRt
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P Sl () AR AT S AL R de ey, AR LG 2 FIAR HLly 1
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F 3 110kV GIS Bk A HHR AR 47
Table 3 110 kV GIS equipment cost related data sample

(partial)

Fro BAT [T S i o4 7 BN 7 7 S X 5 (A N W )
5 OFEWR/A T kT /7T JG It

1 38 143 435 414 1 2959 2632
2 32 359 302 2101 10 676 589 35819
3 18 1557 504 1515 1515 3680 15062
4 23 363 904 222 0 4 864 5059
5 4 171 930 708 0 0 4484
6 12 873 264 135 0 1140 2585
7 2 124 368 7468 5193 7 509 1857
8 9 645 125 8415 9456 1180 53 565
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Fig.6  Feature weight distribution obtained by the

self-attention mechanism
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