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Design of fault arc detection device based on STM32

Tong Weiming, Tong Chuntian, Jin Xianji
(Department of Electrical Engineering s Harbin Institute of Technology, Harbin 150000, China)

Abstract; The detection of the load current signal is one of the effective methods for judging whether an
arc fault occurs in the low-voltage distribution line; according to the national standard GB/T 31143-2014 “Gen-
eral Requirements for Arc Fault Protection Devices (AFDD)”, the analog series fault arc is built. The experi-
mental platform studies the characteristics of the current waveform when the fault arc occurs. The db4 wavelet
function is used as the wavelet basis function to decompose and reconstruct the current waveform after noise re-
duction, and extract the wavelet high-frequency component, calculate the periodic variance value of the wavelet
high-frequency component, and detect the arc fault according to this value; The feasibility and effectiveness of
the detection algorithm are verified. The arc fault detection algorithm is transplanted to the STM32 platform,
and the fault arc detection device based on STM32 is designed. The device can realize the functions of current
signal acquisition, data processing and series arc fault detection and recognition. Experiments with resistive
loads, LED light, vacuum cleaners and microwave ovens have shown that the device can detect series arc faults
with high reliability and will not cause false positives without generating fault arcs.
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Table 1 Fault arc characteristic value comparison

Y

working conditions normal arc weak arc fierce
high frequency range [—0.0227,0.0239] [—0.3133,0.2814] [—0.9264,0.8209]
resistive load volatility 3.010 7 x10° 1.951 3 x10°* 9.273 5 x10°"
period variance range [0,0.01] [0.02,0.16] [0.02,0.25]
high frequency range [-0.0245,0. 0236 [-0.1410,0.1451] [-0.3725,0. 3669 ]
inductive load volatility 2.914 5 x107° 1.677 5 x107* 2.544 2 x10— "
period variance range [0,0.0005] [0.001,0.007] [0.002,0.011]
high frequency range [—0.020 5,0.0215] [—0.1235,0.1217] [—0.5843,0.664]
capacitive load volatility 2.962 4 x107° 2.544 2 x107* 3.015 2 x107"
period variance range [0,0.0005] [0.002,0.01] [0.002,0.015]
2% 2 ol LU 24 00 38000 ) D BEL M £ 2k W A 45 L GG AT LED AT I, 3208 8 BE 8 X Fi, % b A f 9k
B3 5L L ELAT M B K 20 £r R EERER
Z'Kjtﬁﬂ‘ E(J E& ]Sﬁ Eﬁﬁiﬁﬁ(ﬂﬂﬁﬁﬁﬁﬁﬂi%ﬂ ﬁz\' ?Fﬁ El/‘] Table 2 Fixed load test results
oz W 3 75 i — 25 B uE . (H A JE PR B Sk R A e A A successful recognition failure
3017 22 (01 4 4 5 40 5 F (30 0 oL KG9 X oud tyve rate/ % rate/ %
REL A £ 80 B R M B ORI by T R Pl S A I P B resistive load 100 0
o R R LR SR R e cloanr 0 |
. (TR e Bk B th P pop iy LD el o ’
microwave oven 99 1

SICAF AR I S P 30 IR v WO B0 7 77 A W e v SRR G

045002-6



K BIAE . SR T STM32 1Y i A IS I 246 & e

T U I SR U0 07 2 (R A 23 T R A DK L 3B T AT IR AT

5 & it

22 R UG E 26 B0 Fb DI R B L 240 e P G AT 2 L S R TR B SR 1 AR
AR SCVE T T STM32 A ik Bt Al SRS, 00 2 5 0T Fh, 51 3e e 198 A W00 5L A 2 v 1) o ff 12 o (LT B 22 A R 47 2801 A
WG ZE o — 2P S B UE . A SCRIE 9 3 SCAE T 5 PR pR BRI BB A 1) STM32 SF 5, DL/ J) 91 05 25 1 5 0
WFFEXT G, 45 A e s v B R A= 1) P B vl Pl 30 79 8 A K Pl BB o F O ) AR AR 255 5 2, D P BB R L 3 e X 4
ol 5 70 A 0 S 3 L DR T R SRS I B 0 B A A L B AN R SR AN R STM32 5 L A 42 81 9 4 B 41
BEGEUR » BUAS FAR T FL T 58Pk &, ml DL O o 7 0 4 S0 B0 B0 %) 080 Ak B BB A% i AE T R L TRk T RE 1R Y ik
. B T A 5 2% 9 R T &R 3 T STM32 B F AL ARG ke o el SICAG: 00 25 0445 2 W0 14 15K A9 7 FH A £ A
T B T S R

S XK

(1] AZEEpiR. FEEPAFEEIM]. s, EERSCE A 7, 2011-2016. (Fire Department of Ministry of Public Security. China fire year-
book. Beijing: International Cultural Publishing Company, 2011-2016)

(2] kMH.®HEIE. BEFE TN EE RG] WBiFHE S8R, 2012, 30(5): 532-535. (Shen Yang, Cao Feifei. National fire statistics
based on factor analysis. Fire Science and Technology, 2012, 30(5): 532-535)

(3]  isBkBk. A6 H I B AG I 7 vk B D). W IR EK K, 2017 (Tan Qiugiu. Low-voltage arc fault detection method and device.
Ji’nan: Shandong Jianzhu University, 2017)

(4] XUBEA Ant 6, o0l ie, 6. 56 F da 315 5 40 i o 2 0 el IR e R () .l T4 R 24412, 2017, 30 (13):125-133. (Liu Xiaoming, Xu
Yefei, Liu Ting, et al. Arc fault detection based on short-time zero-crossing rate of current signal. Journal of Electrotechnics, 2017, 30
(13):125-133)

(5] A, BB, Ik, kT Boak /I Dl A e i) e B ol SICRS I O i 9 IF 52 [0, i ML 5 42 1 2% 4k, 2016, 20(2): 90-97. (Zhao Jingbo, Tang
Yongwei, Zhang Lei. Research on fault arc detection method based on inproved wavelet transform. Journal of Electric Machines and Con-
trol, 2016, 20(2) . 90-97)

(6] Z=8T. M MM A5, JET STM32 )R BTt A il 4 B i W71 ]. w7 B B3 J7 28 2018(5) - 18-24. (Li Ke, Tang Jichao. Luo Jia
ming., et al. Voltage quality detection research based on STM32. Electronic Circuit Design, 2018(5) :18-24)

[7] KM, SFIEME. HLAEJT 5 W 26 [ S IR R L BOR RN LT ], AR, 2018(3):126-127. (Zhang Yao, Qi Xiaohui. Technology and
application of automatic test system for power quality detection terminal. Electrical Engineering, 2018(3):126-127)

[8] Karakose E, Gencoglu M T, Karakose M, et al. A new arc detection method based on fuzzy logic using S-transform for pantograph-catenary
systems[ J]. Journal of Intelligent Manufacturing, 2015(4) ;1-18.

(9] ETK R H5R, 5. RN i K R A D i 5E )], A 3hBIER, 2013, 34(6): 16-19. (Wang Wangang, Ma Dong, Jiang Qiang, et
al. Research on arc type electrical fire detection method. Automatic Instruments, 2013, 34(6): 16-19)

[10] #X¥E. KR & BB R ER A2 Wi iF 72 5 0 AL D], JEPH . JLBH Tl K 2% .2014. (Zhao Yang. Diagnostic research and application of low volt-

age series arc fault. Shenyang: Shenyang University of Technology, 2014)

[117 GB/T 31143-2014, HyRH R AR #% (AFDD) i — % B3R [S]. (GB/T 31143-2014. General requirements for arc fault protection appli-
ances(AFDD))

[12] TR, #aBae gk E AR FE[D]. PeFH . PoBH Tl k2%,2016. (Ding Jun. Research on arc fault detection technology. Shenyang: Shen-
yang University of Technology, 2016)

[13]  BedfsK . SERlAE  BURM , 4. AR R Mk e b 2k o i e o SICKZ 000 7 1: () ). W B Rk 2% 5 80K, 2011, 30(7):617-620. (Duan Peiyong, Dou Tian-
hua, Duan Chenxu, et al. Low-voltage power supply and distribution line fault arc detection method. Fire Science and Technology, 2011,
30(7):617-620)

[14] Park D W, Kim I K, Choi S Y, et al. Detection algorithm of series arc for electrical fire prediction[ C]// IEEE International Conference on
Condition Monitoring and Diagnosis. 2008: 716-719.

[15] Lezama J, Schweitzer P, Tisserand E, et al. An embedded system for AC series arc detection by inter-period correlations of current[J]. E-
lectric Power Systems Research, 2015, 129(2) . 227-234.

[16] Lezama CJ. Schweitzer P. Weber S, et al. Arcing detection at home system using correlation analysis[ C]//The 27th International Confer-

ence on Electrical Contacts. 2014:1-6.

045002-7



