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Design of RFID Sensor and Data Transmission Protocol for Digital Twin of
Electrical Equipment
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(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University, Chong-

qing 400044, China; 2. State Grid Shanghai Electric Power Company, Shanghai 200122, China)

Abstract: The development of digital twin technology of electrical equipment promotes the application of various new
sensing technologies in the power industry, and a stable and clear data cloud channel is urgently needed to provide elec-
trical equipment twins with more in-depth status analysis and fault prediction. For this reason, we developed a dual
antenna radio frequency identification(RFID) acceleration and temperature sensor with metal reflector. Then, we designed
the data package format in the RFID sensor system and the transmission channel, and uploaded sensor data to the Internet
of Things cloud platform via the message queuing telemetry transport (MQTT) protocol over a 4G network by way of an
edge gateway. Finally, the OFPSZ-150000/220 transformer was taken as an example for sensor testing and data transfer
protocol application. The results show that the designed data transmission protocol mainly exists in the RFID sensor
channel, with a packet loss rate of 11.3% within 2 meters and 38.2% at the farthest communication distance of 3 meters.
There is hardly any problem of packet loss in the channel where data pass through the cloud on the edge gateway. The re-
search shows that the designed RFID sensor is practical and the data communication protocol channel is stable and reliable.
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Fig.14 RFID sensing system communication distance test
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Table 3 RFID sensing system communication distance test

results
R HIW BB B/m BT R/
0.64 2.46 20.5
0.80 2.66 18.7
1.00 2.71 16.9
1.25 2.81 13.8
1.60 2.87 11.1
1.78 3.1 10.6

#* 4 RFID L& SH0xT te

Table 4 Comparison of RFID sensor parameters

SR AR R[] SCHR(13]
REGWE T HIE T
AR 98/MHz 29 <25 <10
I KA R B9/m 6.5 6 10
T3 5 K i /(mg - LSB) 1 4 4
WEREEIC 0.5 0.5

#* 5 RFID fERARGHEE EBHENIRK

Table 5 Communication loss rate test for RFID sensing

system
BHUEE S /m RFID {518 ZEE/% EESEEESaESA
1.0 12 0
1.5 52 0
2.0 11.3 0
2.5 26.6 0.7
3.0 38.2 0.9
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