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An automatic virtual terminal connection method based on the Sentence-MacBERT model

DAI Zhihui, HE Yufei, ZHANG Hongjia
(Hebei Key Laboratory of Distributed Energy Storage and Microgrid
(North China Electric Power University), Baoding 071003, China)

Abstract: In view of the large number of virtual terminals to be connected in smart substations, traditional connection
methods often suffer from low identification efficiency, large verification workload, and inaccurate connection results. To
address these issues, an automatic virtual terminal connection method based on the sentence-masked language model as
correction bidirectional encoder representations from transformer (Sentence-MacBERT) model is proposed. First, the key
information required for the automatic virtual terminal connection is extracted and preprocessed. Second, the
Sentence-MacBERT virtual terminal automatic connection model is constructed and trained to obtain the optimal model.
Finally, the preprocessed short addresses and Chinese descriptions are separately input into the model to obtain the
comprehensive sentence embeddings, and cosine similarity matching is carried out to complete the automatic connection
of virtual terminals in smart substations. The results show that, compared with traditional virtual terminal automatic
connection methods, the proposed method achieves higher connection efficiency, with an accuracy of 94.38%, enabling
accurate virtual terminal connection.
This work is supported by the National Natural Science Foundation of China (No. 51877084).
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Table 1 Some imaginary terminals

IED B4 4 Fx R OCHA 5% i A Mtk
1HOkV B = A BHH—hEE TRyTHLEE A HH 1 IMF1102A.MUSVO01/TCTR1.AMP
1HOkV B = A BHH—hEE TR RS A A 2 IMF1102A.MUSV01/TCTR1.AMPChB
10kV MB— A EBELE A HE RYHLER B AH 1 IMF1102A.MUSV01/TCTR2.AMP
HOkV B = A EER— R E R L B A 2 IMF1102A.MUSV01/TCTR2.AMPChB
HOKV B = A EER— R E R R C A 1 MF1102A.MUSVO01/TCTR3.AMP
1OkV 7MB = A BLE —h%E fRY L C A 2 IMF1102A.MUSV01/TCTR3.AMPChB
#2 EAMIEREE JIi 3 4y I A R CT1102.P/QCSWIS.OpOpn.general
#2 EAMIERE T 3 4 T AR CT1102.P/QCSWI8.OpCls.general
#2 ML E BT 4 43 1A CT1102.PI/QCSWI19.0pOpn.general
#2 AN E e I 4 5 1R CT1102.PI/QCSWI19.0pCls.general
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Table 2 Processing results of short addresses of

imaginary terminals

FIHLhEAL AT PR RS
MUSVO01/SVINTVTRI.Vol.instMag.i “TVTRI” “Vol”
MUSVO01/SVINTVTR1.VolChB.instMag.i “TVTRI1” “VolChB”
MUSVO01/SVINTVTR2.Vol.instMag.i “TVTR2” “Vol”
MUSVO01/SVINTVTR2.VolChB.instMag.i “TVTR2” “VolChB”
MUSVO01/SVINTVTR3.Vol.instMag.i “TVTR3” “Vol”
MUSVO01/SVINTVTR3.VolChB.instMag.i “TVTR3” “VolChB”
MUSVO01/SVINTVTR4.Vol.instMag.i “TVTR4” “Vol”
MUSVO01/SVINTVTR4.VoIChB.instMag.i “TVTR4” “VolChB”
MUSVO01/SVINTVTRS.Vol.instMag.i “TVTRS” “Vol”

MUSVO01/SVINTVTRS.VolChB.instMag.i “TVTRS” “VolChB”
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Fig. 1 BERT pre-trained model
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Fig. 4 Sentence-MacBERT-based virtual terminal automatic connection model
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Uit FREAIC N IEREA IR AR 1, H5RERIIE CPU Intel(R) Core(TM) i5-13500HX
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Table 5 Partial virtual terminal sample datasets
LIPS i R T oo
o LD 0 S Ak HoCHiR
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SLVD/SVINTCTR3.Amp R 1 C AR R HR IML1102A.MUSVO01/TCTR3.Amp TR R R C A 1 1
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SLVD/SVINTVTR2.Vol 1A B A L IML1102A.MUSVO01/TVTR2.Vol fe R L B AR 1 1
SLVD/SVINTVTR3.Vol = E 1 CAHE IML1102A.MUSVO01/TVTR3.Vol RIS C A8 1 1
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SLVD/SVINTVTR11.Vol ICE 11 B AR IML1102A.MUSVO01/TVTR11.Vol IR EHLE B AR 1 1
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SLVD/SVINTCTR11.Amp R 100 B AR & i IML1102A.MUSVO1/TCTR12.Amp IR HE C A 1 0
SLVD/SVINTCTR12.Amp fIRJE 10 C AR & AR IML1102A.MUSV01/TCTR10.Amp IR HLUE A AR 1 0
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Table 7 Sentence-MacBERT model parameters
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