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Table 4 Mean relative percentage error of prediction

results of different methods in Case 2
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Table 5 Maximal relative percentage error of prediction

results of different methods in Case 2

o 5/ %
BT/ d e  TSTM % % MLP ik SVRTIE
7 0.98 1.63 4.11 3.08
14 1.53 2.56 4.11 3.08
20 2.15 4.46 4.24 497

I IR 28 5 T A SO E A LSTM 25 J5 1. LSTM
W28 J7 i Tl T I REAZ 50T, HAE s (7 d)
S A S EAERTTR 22 A 1% , B AR 1R
ZEWAUA 1.63 %o 110 i 25 FH0IN BsF (1] 3255 2 1) 35 A0, o
D5 22 RFRBE N, fh 1 A6 AT DL HAE 7 d 22 5 1 F
ZERORE B TR 22 L 5 20 RIIR 2K FE 5
MLP FI SVR J7 A0 2 o A SCO7 ¥ 0~ 2 AR X 5% 22
FER AT 15222 5 LSTM 28 5 1240 L 4351l 1.65 %
H14.46 % i/ % 0.82 % F12.15 %

ARSI A GRU 7 AR b HARRAIE <
ROPEE Lt o Ak . — Ak ) vk B2 1) i
MZERIREEINFR 6 Frzn . BT W, ASO dxf 42
AR BE TN 45 SR A - AR X 1R 22 BITE 1.5 % LAWY
I RAHXF R ZEBIFE 2.5 % LAN 41 L GRU 7 ik HAT
PR ZE SR . Horb iy 7 F ek BT S IR T
I 2 A (WLE 5(b)) , PR T 25 R4 45 5
FIW RZEEWAAR . 25 FR , A SO B AERTRAE
AR TN BAT —E R UHERR AN G B

xo6 BRFSERENTIHIRE L

Table 6 Comparison of concentration prediction

error for each characteristic gas
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Low-voltage PLC network routing method based on
improved genetic ant colony algorithm
CUI Ying
(Zhuhai Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Zhuhai 519000, China)

Abstract:In the networking of low-voltage PLC(Power Line Communication) network,multiple networks coexist
for a short time when nodes are energized under the condition that the distance between nodes is relatively
far or the channel environment is relatively harsh,which severely affects the communication reliability. Aiming
at this problem,the multi-network rapid fusion method based on CSMA / CA+TDMA (Carrier Sense Multiple
Access with Collision Avoid+Time Division Multiple Access) hybrid protocol is explored. The proposed
method can intelligently identify multiple networks in the area,select the network with the smallest MAC
(Media Access Control) address as the multi-network fusion direction, dissolve the network with relatively
big MAC address. It can solve the problem of multi-network uncertain fusion. On this basis, to solve the
existing problems that the genetic algorithm has poor local search ability under the constraint of QoS(Quality
of Service) parameters and is difficult to obtain the optimal solution of on-demand routing,a hot standby
routing method based on improved genetic ant colony algorithm is proposed in asymmetric channel environ-
ment. Since the source nodes and destination nodes are not involved in crossover and mutation,the genera-
tion of invalid chromosomes can be effectively avoided. The optimal retention mechanism is used to find
an approximate optimal solution, and then the approximate optimal solution is converted into the initial
pheromone of ant colony algorithm to find the global optimal solution. The simulative results show that the
proposed method is more effective than the traditional methods.

Key words: Ubiquitous Electric Internet of Things; low-voltage power line communication; network fusion;

routing method ;improved genetic ant colony algorithm

(L% 2027 continued from page 202)

Concentration prediction method based on Seq2Seq network improved by
BI-GRU for dissolved gas in transformer oil
TANG Jian',HOU Huijuan',CHEN Honggang’, WANG Shaojing’, SHENG Gehao',JIANG Xiuchen'
(1. Department of Electrical Engineering,Shanghai Jiao Tong University ,Shanghai 200240, China;
2. State Grid Shanghai Electric Power Research Institute,Shanghai 200437, China)

Abstract: Based on the GRU(Gate Recurrent Unit) , the bidirectional multi-layer GRU is constructed. The
encoder-decoder structure is introduced to build a Seq2Seq (Sequence to Sequence) network model. The
time series data dependencies are obtained automatically by optimizing neurons and neural network struc-
ture. At the same time, the attention mechanism and the Scheduled Sampling algorithm are introduced to
automatically obtain the key input time points significantly related to the prediction output at the current
moment,so as to improve the accuracy of long-term prediction. In the case of gas concentration prediction
under normal operating condition of transformer, compared with the methods based on simple GRU model
and the simple Seq2Seq model,the proposed method has lower prediction error,and the prediction develop-
ment trend is more in line with the true value. In the case of gas concentration prediction under abnormal
operating condition of transformer, the average relative error and maximum relative error of the proposed
model are respectively reduced by 0.73% and 2.31% compared with the LSTM(Long Short-Term Memory)
network method.

Key words: power transformers;dissolved gas in oil;gate recurrent unit;Seq2Seq;attention mechanism ; Sche-

duled Sampling algorithm
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