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Design and implementation of partial discharge acousto-optic joint detection system
for high voltage cable connector
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Communication Engineering, University of Electronic Science and Technology of China(UESTC), Chengdu
611731, China)

Abstract: In view of the shortcomings of traditional partial discharge detection system, such as high cost, easy to be
affected by electromagnetic interference, limited detection distance and accuracy, ultrasonic sensing technology is
used to achieve high sensitivity, dynamic and accurate acquisition of near end partial discharge signal based on
ultrasonic and ultraviolet non electrical partial discharge detection technology, and ultraviolet light in the air is used
to make up for the detection distance limit of ultrasonic to realize the real-time dynamic detection of partial
discharge at the connector of high-voltage cable with long-distance, non-contact, reliable information and low cost
under complex electromagnetic interference environment. The experimental results show that the system design has

strong practicability, and can achieve an effective detection distance of 10 m.
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Tab. 1 Comparison of common detection techniques for

partial discharge
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Fig. 1 UV spectrum of typical partial discharge
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Fig. 2 Overall design of partial discharge acousto-optic

joint detection system for high voltage cable connector
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Fig. 3 Design flow of ultrasonic signal driving circuit
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Fig. 4 Implementation of ultrasonic driving circuit
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ultrasonic signal with/without gain

eI, AEAF S AR DL, B
A AR RS 0.7 m LA AR MEAS I A E 15
o 1Tm DANURAAGE A (HZRHA] T 3821
Jeis BL6 50, 1€ 2 m DLNFRERUE il A, 2~3 m
WA ARTRE, 3 m DAMUSE AR .
T, SR G T ORI L T 3 4

20214E58 - Huigi - ¢ bd | 13



Higar |

Theoretical Analysis

22.2 BRAMKIME 5 IKS HLES BT S5 S
HAME 5 KBl L 1 T B R N R A K
AHERL L SXTER AM KR T R AT HE A RN A ik AT
e, TR Jo 350 50 F A B 1R 58 A0 (s 5 e AL A
TTL WP E S RAME 5 IRk 3 i i S 2
K6 fir, LEEAREIKIR(E 5 s A e i A0 i
ERE R BN IR N (B S Qe L =R DA N N St 3
AR T HA N IR VPRI K5 5, Bk AR 4
1 MHz. T2 0 RAE 2 J STM32 455tk
() ARy, A DA LR AT R A AR B, PR
o A 5 R L 6 A S AT B A ik
R RS T R AR R B LR
PR B M R L o I S R R A A
AR 5 e A bRt 10 ms 5 H P ik o
Rk 5 540086 % O 100 Hz 2647

OIS
) et A4
| |
|t i e o 01 i |
= - - | m
STMI2EH 10/ Pk B 355 I s i I
T ' T
MISO|g HRAs SHE |
“tﬂm%%%»‘-+%ﬁﬁk-+%F%%J

6  ZIMKHESIREN LR IE
Fig. 6 Principle of UV pulse signal driving circuit

2.3 STM32 i8R

ARG K STM32F407ZGT6 AF kT4 45
Fro HAA LA AR R Y
%K STM32F4 Z 415 b A0 1 vy 1l (1) 38 A5 2 1
(USART. SPI #I SDIO Z5)M1=E & )4k i % I
(TIMER. DMA %), "S5 @Rt 4hE ADC
I SD RAER AW SLRTAE . - HAHLL STM32F1
RYVHH T FPU BT L K DSP 54, [FIIY,
STM32F4 [f EMithdem TIRZ, & LAEAERIA
F| 168 MHz, iX{§15 STM32F4 Jt Hud -7 Eir
SIS Bk DSP Ak B R, Bl I AR 7 IR
AR 2 4 v A 2 N AL P B 1) 7 3K
2.4 HRRELR

LR e s P 2 Sk J) 3 8 B P DR B
Tl Z g aekds, BAMHEA KRR

14 | @i bl - EMENE - 2021 F 405558

o T HTHLM A FAR H B R A i, Rt A ol A
18650 L it YR EF In b — N2 el 4L, e
FeE i AR E AT B T 12V iR, &
0 2 600 mAh, SARIZN 70 em?, FUERLN
100 g, SKHLT RGEMIEREA; DRBHCRH 2 A
IR ZE LR MRS R A% . TR O S A #s (= 24 FG TI
NFE R LM1117. LM2776 2505 1), T8 H s (1 5
e UG 2 PGS 15 5 IR A %0 i A
oK o 1% H T E 0 STM32 S fasidle b (1 ik
N AR AN o BRI, [R] A 3 e A S AR ] 42
AR EGEK BRI AECEAAE S B R . &
S RS IREAE 6 W ZiAT, HIB AR AL S
SN RGIEL: TAE 5~6h, 2T RGLIHE

it
3 REHMERIT

ARG 7 Pras. RGOTHLE
LU, JEX s MR BT AT AL, SRR S K
GBI BANLAG 5, PR AL 5 BT B
(i P oD Wb R E A= S R (NI 3/ AT N D

M PERER .

BRI IR
BAEES | | #IMES

SKINRAR | | S RER
FEIGAE Sk & A B

N
FoefEe [ o
S 174

FefE T
FERR |[SEREE R

E7 BERSGEIBHHBEEALKSRNRSRERZIT

Fig. 7 Software design of partial discharge acousto-optic

joint detection system for high voltage cable connector
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Tab. 2 Partial discharge event database
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Tab. 3 Extracted feature list for partial discharge signals
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Fig. 12 Characteristics distribution of partial discharge

event in feature space
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Tab. 4 Test results for the proposed model
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