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Research on Design of Embedded RFID Flexible Temperature Tag Antenna for Insulation
Part of Switch Cabinet
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(1. Zhejiang Huayun Electric Power Engineering Design Consulting Co., Ltd., Hangzhou 310002, China; 2. State Key Laboratory of
Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The passive wireless RFID switch cabinet temperature measurement system, compared to other tradition-
al temperature monitoring technologies, has such advantages as easy layout, stable energy supply and self-organizing
network communication, and has a high application prospect. Firstly, the working mechanism of RFID temperature
measurement system is introduced in this paper, and the feasibility of using this system in the environment of switch
cabinet is discussed. Then, a kind of RFID temperature-sensitive tag antenna based on flexible FPC substrate is de-
signed, and the related performance indexes of the designed antenna are simulated and studied; Finally, the influ-
ence of the environment and layout mode of the switch cabinet on the performance of temperature-sensitive tag anten-
na is discussed in detail ,and a kind of RFID flexible temperature tag layout scheme with embedded insulation (insu-
lation bushing) is proposed in accordance with the heat source environment in the switch cabinet. The research
shows that the measurement method can collect more accurate information of guide bar temperature and is easy to
maintain, which has certain guiding significance for improving the intelligent level of switch cabinet and promoting
the development of temperature measurement technology of power equipment.
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Table 1 Optimal communication range value of

RFID system
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Table 2 Parameters of RFID temperature sensing chip
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temperature sensing label
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Table 3 Size of temperature-sensitive tag antenna
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a/mm 18.0
b/mm 68.0
c/mm 4.0
d/mm 16.0
e/mm 4.5
JS/mm 3.0
g/mm 10.0
h/mm 17.5
i/mm 7.5
w/mm 1.0
al(°) 45.0
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Fig. 5 Simulation results of antenna reflection coefficient

and input impedance
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Table 6 Influence of embedded position of temperature
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Fig. 9 Embedded design of RFID temperature-sensitive

tag for insulation sleeve of switch cabinet

SCHOR T AN Al AR E (=20, 25 . 30 mm) 14 /3%
T AR HEA TG , WIS R b 2 I 45 R0k 0 3
FHEEERTERBE T D0 o 1B ) PRI L 25 °C, %
FH AT 00 B X S AT HEAT A 5 Dy T R AR i3
22, SOOI AR A5 T Y ZESE 100 UCRAEZE SR
(AL PR, A3 RIBF ST A R WAL 6.

IR R R A5 5 B B e R A (AL
2579 0.4~0.6 m, RFID 7 2 48 TAEIEH (55 11
TR FNEIRPR 2 R Z MBI AR e

DR UL, B35 T T AR S B A AR
TE A ST SR T 77 A — R Al BE A BE R
o 25 T IRE T4 2 R AR 21 110 3 J3E A AT — E R
1 TR A A BGR TCIF 5 48 2 A0 558 70 H i, 4 fk

FABH /N TAL G FL A A B D7 2, AT 2 A ik
JEE S O 22 A T SR AR B W 0 132 W D Tl LA
20 o BEAL R G R 2 AT SR 4 Sk 1 ) R
JZ 0T L T] 25 s 4 T 246 % 25 1) B 4k J 3, %
AR SR T 3 0 5 28 8 ) 2 4P M B2, X S8 il i 2%
GERITT AR A= fir JEl I VC i HAT H AN

4 £

SCHRFSE T T JEHE RFID 3 B I i R, R
A FRICOF AR T —F1 915 MHz 5B 19 Vil
JERRAE REI T HAERESEL, 0 T AR A 2R
SR AR A EBERTRE MO0, I LI FE Rl 5L
T — Pl it A S RFID JEIRAR S Y T AR 2
IR N B T AR R R B R . SO
WA RIAT E 58

DIF R E Im ba R Shre RS G
SR KL 5 R A BEBTIC IS , % RFID JEf b5 25 15
SR AR . 2 T R EOR I, R
F18 308 TR AT L 7 ) i/ )~ T A A D % R 4 5 =45 —
BN, RLRITERE K A 2R 91 o

2)RFID JEli b 25 0 K2k 2 BHP TR 2
PR —TE RIS, SO IR A Rk ] HE AR
PR, 15— RE 125 T L P X Rk i P BB S T
AR

3)FF S RFID JEGl AR B AT RABZE 5T N
I 500 T LA el R S AT R DR A Ak JRE A
AR A ity A (8 00 S i 2 58/ , al A ety b S
W SR A PR S5 AR 1 S it B A s ) T
P, R g 5 4P S A0 L, AT AR RE AL IE %
A EE R HE)

SEM:

(1] RVEL, WA, B TSR RS L a4 TSR PG R
Gi[J). H I RGP S TR, 2007, 35(15):28-31.



kg 5504

TR, 1 ME, BREEAR, S5 TR HR A RFID SRR KA ST

« 55 -

2]

(3]

(4]

[5]

6]

(7]

(8]

[9]

[10

=

[11]

LIU  Yujuan, XIE Dawei.
evaluation system based on real - time measurement system|[]].
Power System Protection and Control , 2007, 35(15) : 28-31.
XL R, IR A SR T RO EEUC S R RE 7S i v
TCER AL IR ) 245 Bty SR WS AIF ZE 0] HL I 54 3R L 2025, 62(7)
99-105.

LIU Yuming, CUI Chen, SUN Yanzhi, et al. Research on routing

strategy of wireless sensor network in intelligent substation based

Power grid operation reliability

on improved EEUC algorithm[]J]. Electrical Measurement &
Instrumentation, 2025 ,62(7):99-105.

JPAR HEE L B O S SR T AR RS S LA ST T
AT TS AR P W A 7 325 (). #B T B3 TR, 2025, 33(18) -
26-30.

FANG Jianghua, XIE Kanheng, HE Ping, et al.Latent fault
detection method for switchgear based on multi-sensor fusion and
machine learning[J]. Electronic Design Engineering, 2025, 33(18):
26-30.

TRAR A, VP — . 8 IR T AR A S MR B R M DN A RITE ). 85 T
L #%,2001,37(1):54-55.

XU Dongsheng, XU Yisheng.
temperature inside HV switchgear cabinet|]].
Apparatus,2001,37(1):54-55.

AR 2 O SCAT fh s YR M AR R BE (D). VY% - P TARR
2£,2011.

On - line monitoring of contact

High Voltange

DU Runhong. Monitoring and alarm system of switch cabinet
contact temperature[D]. Xi’ an: Xi” an Engineering University,
2011.

WG FE bR, UG, S DGR M T B AP £ A M
JrELI). MG RN, 2025,41(10): 128-134.

HUANG Xuyong, TANG Biao, QIN Xiongpeng, et al.An infrared
hot
photovoltaic modules|J]. Power System and Clean Energy,2025,41
(10):128-134.

RCHE. BT nRF905 19 /N B T L IR AZ IR BT H()). AR L
AR,2013(6):52-54.

ZHU Wenhai. Design of a small wireless temperature sensor based
on nRFI05[J]. Instrumentation Technology,2013(6):52-54.

WL K, TS, 55 IR PRI I 1 DOk AL 1k
AR AL IR 244, 2008, 21(9) : 1586-1589.

SU Bo, LI Yanqiu, YU Hongyun, et al. The wireless sensor node

detection method for abnormal temperature spots  of

harvesting energy from environment[J]. Chinese Journal of Sensors
and Actuators,2008,21(9):1586-1589.

HEPHIE. T80 PREE AE A4 B IO A% R P 265 19 R AR EOR
BFFE[D]. Kb PRI, 2011,

HONG Danlong. Research on low power consumption technology
of wireless sensor network nodes adapted to environmental energy
supply[D]. Changsha: Central South University,2011.

. JOURH B U 1 B 2 R AR BT M B R 43 BT [D).
T KRR, 2009.

ZENG Yan. Design of passive UHF electronic tag antenna and
analysis of its packaging characteristics[D]. Tianjin: Tianjin
University, 2009.

FLAG . TCUR R = A RFID A48 KZHEFED]. AT L%,
2013.

KONG Chuncheng. Research on passive UHF RFID tag antenna

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[D]. Hangzhou:Zhejiang University,2013.

B, TAEAT. TSR i AR 4 R 4R T AR BT SRR (M.
SRR AL, 2019.

TIAN Chuan, YIN Zuwei. Case study of passive UHF tag antenna
engineering design[M]. Beijing: Tsinghua University Press,2019.
. ST IR RFID A5 28 19 IR DI AE IR EE A2 s L (D). 74
B P T RAR A, 2016.

ZENG Yan. Design of low power temperature sensor based on
passive RFID tag[D]. Xi an:Xidian University,2016.

FLA 2. — i T JCUR REID IR bR 25 4R A2 SRR ).t T
FARI,2013,39(4):48-51.

KONG Lingrong. A temperature sensor circuit for passive UHF
RFID transponder of temperature detecting]J]. Application of
Electronic Technique,2013,39(4):48-51.

Ji R AR5 I E R AF FE T RFID Y AR i 2 S s e
FeARWFFE )], BLFH AR, 2020(5):61-63.

ZHOU Jun, WANG Zhihao, FENG Guoqiang, et al. Research on
real - time temperature monitoring technology of switchgear based
on RFID[J]. Scientific and Technological Innovation, 2020(5) :
61-63.

v, TR E S B, 4. UHF RFID IR BEFRAE OB 58 B HAE
T G AE Y B W 2R 5 o g 1o T[], F I 5436, 2017, 54(4) :
117-122.

LI Botao, ZHANG Baoying, ZHAO Shipo, et al. Research on UHF
RFID temperature tags and its application in switch cabinet tem-
perature monitoring system[J]. Electrical Measurement & Instru-
mentation,2017,54(4): 117-122.

EREHE, TR . BET RFID A4 It oy L I 15 T2 W R et
e[ BT HEARRH ,2017,43(3):88-91.

GUAN Zhiyuan, ZHANG Zhousheng. Research on temperature
monitoring system for distribution network equipment based on
RFID sensor|J]. Application of Electronic Technique,2017,43(3):
88-91.

T 22 I RS (RFID)EA S B I, Jbse: A RIg
HipAL, 2013.

HUANG Yulan. RFID in Internet of things[M]. Beijing: People’s
Posts & Telecommunications Publishing House ,2013.

WER. Jots i RFID b2 A5 530D, M at: s B TR
2#,2010.

YANG Susu. Research and design of chipless RFID tag[D].
Nanjing: Nanjing University of Science and Technology,2010.
BASAT S, LIM K, KIM I, et al. Design and development of a
miniaturized embedded UHF RFID tag for automotive tire applica-
tions[C]//Proceedings Electronic Components and Technology,
2005. ECTC’05. USA:IEEE,2005:867-870.

BABAR A A,MANZARI S,SYDANHEIMO L, et al. Passive UHF
RFID tag for heat sensing applications[J].
Antennas and Propagation,2012,60(9):4056-4064.

IEEE Transactions on

HAE(1973—), B, k4, SR IR, TEH R G il

A

YR (1998—), B , M EHF % A&, T4, T 2AF o ) R4kt

W Ry At fAe B R AR A B A R (A8 42 AE ) (E - mail:
5202181038@qq.com).,



	
	页 1

	
	页 1
	页 2
	2026.04fd.pdf
	页 1
	页 2


	
	页 1

	
	页 1
	页 2
	2026.04fd.pdf
	页 1
	页 2





