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Study on how to suppress zero-phase overcurrent in distribution system
KUANG Dong
(China Shanghai Architectural Design &Research Institute Co.,Ltd., Shanghai 200062, China)

Abstract: Based on the phenomenon of zero-phase overcurrent and abnormal tripping in the terminal distribution
box of the power distribution system of a building, this paper analyzes the reasons behind the zero-phase
overcurrent and voltage distortion, and proposes a new solution for similar circuit fault. the reasons behind
circuit fault, is aralyzed combined with the working principle of N-Line Treatment Protection System, and through
the change of current data before and after the practical application of the on-site N-Line Treatment Protection
System, expounds the application research of N-Line Treatment Protection System in the treatment of similar three-

phase unbalance and zero-phase overcurrent problems in the distribution system of civil buildings.
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Tab. 1 Tested data of fault points

e e L% W L
WML SN G SME wan, sems smes ees  pw

. \Y% THD: (%) THDu (%)
8F 190.5 191.6 1855 153.9 4.79 >2199 10.7 > 36.4 TR I M ™
7F 76.3 59.1 47.8 80.7 7.13 > 307.6 12.9 >90.9  FLLHREE, FLRLHRTE
6F 71.8 64.8 76.3 105.7 7.13 > 3690 12.8 >775 FLWEdE, BAhIEHR™E
5F 1182 782 88 154.2 7.28 > 459.8 13 >913 FLwEdE, BLIEHRM™E
4F 78 79.7 65.5 116.6 7.10 > 1165 12.6 >91.1 Tk, FLLHRME
BIF 120 1359 1485 174.2 3.28 > 1131 6.7 > 61.8 Tl i
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Fig. 1 Detailed data of fault points on the 8F

www.eage.com.cn 2022118 - @i hdl | 43



MAHRE |

Application Research

2 FEITRRHERSH

SEEF L R E A LT L5 .

1) R = AT R T AF . AR TR
Btk I H I, A /D B i) S L R AR S A AH IF
f, A5 E R CH it bSO, IEHAEA
H A i S AR T R S i oy HRE AL B CHELL,
L A i 45 RS B S R TR AR . A LER )
SEERH G A DA R BE AN [R5, 3938 A T
A Vi = A U S B s A7 I A P Ali . i BE A B AT
SR OGN K, GERY 28 I B AR TR A8 Ak ok
B D R AR i SR LR
bl 4 B R A B S BT KR 40 T LU oH 2 A B K
oy X @ IR B THAE AR, (R = ARAS 1
M-S B i HLTR o

2) 3k R Me B FLBRE R, K
NICETIE ARG E RN, HRRME
MLEDJT, LEDAT™ A /I3RS AL % 2 A& &
i HA U3k, hERE3IMARIEE (4
6. OMI2UKIEW ) , ISP AR S am, 4
R, A, PSR . TR
ARSI R R AL B, LE 50 S B i B T BR O
AN, AR FR O 3 i A G B R LB, 2
UL AT, SR R i 5 AR U PR R dg i
SRR RLIRHY IR AR, — R BT BRI 2R R
TG BHBUIGHHR, HEFLARTLHLE
TRI2RE, WLk g AHZ AR . 1 A 2%
Giesh RS (B “3+27 AY) |, B AR AR
12I6F, R=pL/S; FEHMAMERAA2MHER, F
LR SRR B LRI (Y . BT Zeid iR &
BFRLERELBF R KK,

3) LG W ARSI ZEI DR, T
T 28 B e A A, S DR A R i A IR AT b
B xS BEFL R, BF G FREREE
ok 2R Rk Bk 7 T - L ke

4) k& EDA RSN, FRAREYY
J el % o P T R T R RS B e 1 R R R
i 75 55 L BE 1 & GE I — LB 4% il 28 A5 RE IE
T,

44 | @i bdl - 2002FEENBENH

3 THIHERAINEIEE

Wk B R A, 5 R BB
PREEFIAE e Pk AT RO, 5 A M S ok T H 2k
LR SRR 2L, AR I b i = 205
RAH: OMEHFIEN S OMET LB FIEN
7y @ fnde s i RS IREIR Y R 4L
3.1 FiREKE:S

BIRIER A TEREEN ARG RN 15
I R /INFR %5 L 1m0 AR S 1 LIRS SR ST T i,
HL ) o R O RS R D sy, anBE 2 TR . AR DE
e 7% T LA Sk e (1 R A0 23 0 2 1 11 185 O A7 R %
FLAD 5 P AN 32 el W BEL BT S M, DR R A D 2
A RS I RE 2 b 1 1 O v T O R H IR AT AR 1
e VR TR FR B FL T SR AR, BRUAA TR DB 2%
BUERRAH L LR, MR E BRI
PR, TR S I R AR 2

L . .
8l 3N
— PQF Ji A itk

~ Cd| |E

MR ]

2 FiREKEEIERE

Fig. 2 Working principle of active power filter
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Fig. 3 Working principle of zero-phase current filter
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Fig. 4 Working principle of N-line treatment protection system
TAEJFER A . 38 i H IR B A AR T = AH
Fufr LI, AR e L 5 T FPGA MY i i B 45 il
LB A s RS (T FFTHAIRA
T WD), FF = A U LR o R A A
EFA IR . 2 IE TR . Bk
Fr BTG, 0 SRR T LR o DTS I L IR 1, JL AN D
57 o NTPSE il Th2 vy B S Bl i H L i BR R 4R 4
W, RGHEARZEBIIFEABFELE NTPSs B
TAETEAR R 2R A, fhil NTP Sk H 1 i
K ©i=—iy, IMERMEIHIER; @i, =
— iy, FMEERMGUFS R i, =— i, FMEHM

TR, @i =—i,, FMEE ISR,

4 HIFEHSERRERIFRSZHMA

SZEPR, A& RERIL A SRR LA
Ro e 2 v LR AR BRI R GE RV T %, TR EE
Jr e B e 2 2 P O A LR 2
R2 RERHERHNTLRREE

Tab. 2 Zero-phase current data of fault points after governanced

ME RHEEL

LI /A
8F 2 LR AR BLR T RSt 1 20.2
7F Zeu AL AR LR R Gt 1 5.6
6F 2 B R EVR BLR T R Gt 1 14
5F A AR B RS R % 1 10.3
4F A AR B R R 1 10
BIF AR EREEY R4 1 8.5
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Fig. 5 Field reading data on 8F and 5F
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Fig. 1 Detailed data of fault points on the 8F



