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Abstract

Three-core distribution cable joint is one of the unsubstantial parts in power supply system of the
distribution network, and temperature is an important index to show the operational condition of
it. Based on low-power Bluetooth technology, taking advantage of single chip, which is high inte-
gration density and high reliability, this paper designs a sort of full-size temperature monitoring
device of cable joint. Firstly, the hardware diagram design of the device has been introduced, and
then the selection and properties of the hardware parts have been analyzed. Finally, experiments
and practical application have been performed to demonstrate the validity of this device. Monitoring
the temperature of the three-core distribution cable joint by this device three-dimensionally, it pro-
vides an approach to controlling the overall temperature in real time and accurately analyzing
operational condition of cable joint.
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Figure 1. Temperature monitoring device system diagram of cable joint
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Figure 2. Wireless transmission block diagram
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Table 1. Comparison of key parameters of temperature sensor
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ADT7420 0.2 0.0078°C ~40°C~150C
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Figure 3. Connection circuit of ADT7420
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Figure 4. Surficial sensor array layout of power cable joint
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Figure 5. Temperature sensor array
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Figure 6. Circuit of data transmission module
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Figure 7. Connection circuit between main control chip and CC2541
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Table 2. Temperature measurement comparison from the surface of cable
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15A 51.99 °C 52.35 °C 036 °C
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Table 3. Temperature data of No. 1 cable (sensor array 1)
3. —SHUGRE(ERRMET 1)EEKIE

e 7] 45 i 1 Aii ki 2 firi 3 A ri 4 ik 5 firi 6 MRl 7 il 8
14:47 12.01 12.13 12.12 12.06 12.07 12.10 12.08 12.04
14:48 12.07 12.13 12.14 12.06 12.11 12.10 12.08 12.01
14:49 12.01 12.13 12.13 12.06 12.05 12.11 12.08 12.02
14:50 12.07 12.19 12.15 12.06 12.07 121 12.08 12.02
14:51 12.01 12.13 12.14 12.06 12.09 12.12 12.08 12.01
14:52 12.07 12.13 12.13 12.06 12.05 12.13 12.08 12.01
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Table 4. Temperature data of No.2 cable (sensor array 2)

4. —SRGRE(GKRRMET 2)EE KR

e 7] 45 i 1 Aii ki 2 iRl 3 A pi 4 Ak 5 firi 6 MRl 7 il 8
14:47 12.13 12.25 123 12.16 12.15 12.28 12.28 12.21
14:48 12.11 12.25 12.31 12.09 12.15 12.28 12.28 12.21
14:49 12.09 12.25 123 12.09 12.09 12.28 12.28 12.15
14:50 12.09 12.25 123 12.16 12.15 12.28 12.28 12.21
14:51 12.09 12.25 12.31 12.16 12.09 12.21 12.28 1221
14:52 12.13 12.31 12.34 12.16 12.15 12.28 12.34 12.21

Table 5. Temperature data of No. 3 cable (sensor array 3)

5. Z SRR (RS 3)EE BIRE

i 16 i1 Kiig=w i 55 3 i s 4 i 5 i 15 6 i 7 fimi 8
14:47 12.25 12.31 12.28 12.38 12.25 12.31 12.4 12.48
14:48 12.19 12.31 12.22 12.38 12.25 12.31 12.4 12.48
14:49 12.19 12.31 12.28 12.44 12.25 12.25 12.4 12.48
14:50 12.19 12.25 12.28 12.44 12.25 12.25 12.4 12.48
14:51 12.19 12.25 12.22 12.38 12.25 12.31 12.4 12.54
14:52 12.19 12.31 12.28 12.38 12.25 12.31 12.4 12.41

5. &g

WSO A0 S MR A% B AT TR, TR T R, B R R AR, AL
BEHR S e ok A7 it . e ADT7420 ks O AL IR 3, IITRRG A8 %) 0.2°C. 24 MR A%
SRS R = AN IR R A, BT ST BLE WM CC2541 X i Bda b 47 ot tan, T AL 4 BE 55345 3 50
m. LL STM32F103 falid il #% Az O (15 FE Kt e g2 4 o e 28 2 Sk K R BEAR U PO 3 B B it AT i . 8
AN DA RS IAT A, BE A F R Sk PR S A WU A 4 O A

D30 2 By ) 7E SR 06 = A LS P S AT T AR, R 20 Ah BRSO 25 B I Rt S HE R M AT
E. ffa, HEABELEISARIT T NA, MESCRRE, S5RR, %2355 0 i iR
P AT SN HERR I, N SRR RIE AT RN 4R SR A TR ik

EHEWH

AR SC AR 3 b [ w7 A PR STAE 2w RHE I H (10~20 KV AZHRER 207 L 45 B 3 SR I 12 W
HrECARHT T b N, 090000KK52170137) 1) 37 HF
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