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Malfunction of Low-voltage Switchgear of Ningbo Rail Transit Line 1

QIU Xiaomei
(Beijing Urban Construction Design & Development Group Co., Lid.,Beijing 100037 )

Abstract: This paper explored the reasons behind the total loss of power of the low-voltage substation and burning of some
switchgear drawers in terms of setting of relay protection and assembling of the switchgear. The result showed that the low-volt-
age relay protection setting can effectively protect all kinds of metallic short circuits ;the circuit breaker of low-voltage incoming
and bus tie can match with 35kV transformer feeder and low-voltage feeder ; the malfunction is caused by the arc short circuit due
to loose contact between the switch contact and the copper bus. On this basis, the paper proposed some solution schemes: chec-
king the switch contact and circuit breaker tripping performance; enhancing the grade of switchgear arc protection by adding di-
vision plate between buses; reducing relay tripping time properly ; adding arc protection; adding the condition of 35kV backup
protection interlock low voltage BZT start program.

Keywords: rail transit; low voltage switchgear; arc short circuit; relay protection

1 BFSEs e I iR B S B R B BT 4 T K WL, R v 95 L

Y

2015 4F 6 F 25 H . UBLEAc | Bk T AP IEHE S SRR B UE M5 e
KEEPEBRBEFT S BRSO S 400 V 1 Beay ke 2 AL B IR AR s it M)
SR WO S AR R AR PR AP R S AR, 1P BB S LT 0 1 s S Ak RIpis E
35 KT BB L RRSLTT R RIEBE 5 ¢ | s posein g mny

L BB 13, R4 R 7 — U (T S SIS (B 50054—2011) H13 s

BB, 2016-06-08 EEIEM. 2017 -03 - 13 2) WEFALZEBRS BN 1 T e 2% EBh PRSP
EEEA. M, &, AR, SR TRM, NS BsaRge S0 Rk, B2 BN AE MR NC &, (X TR &
it T 1€, giuxm@ buedri. com ﬁﬁﬂ@ﬁéi&}i‘ EERTS s ﬂ%m%ﬁﬁﬁﬁ‘r@i%ﬂﬁﬁﬁ@]&ﬁo

60 URBAN RAPID RAIL TRANSIT



2.1.2 REEHERGEREBRIZE
FER B TR ) 2 000 kVA P AR Hediy , 2R 2K
BERIT RIS SWL3SA0 (JF R BUE(E N 4 kA) , fR3F

e B BT
2.1.2.1 #&F%

1) BERHSERS, T B2 n R B R4 VR T
IR, BE(E N I3 =2.51, =2.5 x4 kA =10 kA ZE
BF0.4 s,

2) BCEASER PR, T A A AR A, AR T
WTHL YR, #EEE N I, =0.8 1, =0.8 x4 kA =3.2 kA,
KRR o, SER 2 s (KR 61 ) o
2.1.2.2 HEFF*

1) WE R ER,, TR R s R AR T
PIWTHL R, HE el I =2.5 1, =2.5 x4 kA =10 kA 4F
Bt 0.2 s,

2) BCEARKIER R, T o S fR A, AR T
W R, SEE NI =0.6 1, =0.6 x4 kA =2.4 kA,
KR B o, JER 2 s (%R 61 ) o
2.1.3 REEHLERESREBRIPIZE
2.1.3.1 #&FxX

1) L % A I DR 4P 1 RBBORE B IR SRR
RGiE/Me T, RGUE S A RN 1000 MVA; £77
HL TR P e At 4 I G, B B R R R AR A
25 MVA MEAE £ A2 TR e 45 1l 40 MVA T3 B RE
AR B ANR 1 IR

F1 RESLZLEKRER
Tab.1 Short circuit current at LV bus kA
ZAR IR WAL R IR LARKEIE/ BB R
EX 80 41 35 26.8

e de AN R 0 AT % O S o DR 9 R K,
LY

K., =26.8/10 =2. 68 > 2, 7 i ff £ & GB/T
50062—2008¢ 1 134 B py 4k i AR B0 A B Bh 2% BT
WY EKR

2) AR 5 T R B B B AR A
Rk B K IF CHUE(E R 630 A(REEME I, 0.5 kA),
FLpE B R TR E (RN

I,=101,=10x0.5 kA =5 kA

LT OG5 15 2 I OC I 1 2 3% 0 LU B 25
K =10 kA/5 kA =2 2 -4 FL S e B IC G i 2K

3) DRIPAE B B ) A9 BE B, R 2R T O AR 4P 1 B

TRERIE T SLITEERE ST

P L A2 F 3 A 2 K 0 SR, £ P e 2
IR PR 1 . T A A2 0 R o 2
K2R

x2 HFHRBEEK
Tab.2 Requirements for dynamic & thermal stability

KRR TR A/A 1 500 ~6 300
E; AR B (1 s)/kA 80
B AR AT 2 W /KA 176
KRR TAERA/A 1 500
fﬁi R AR B (1 s)/kA 65
R AL AT 2 IR KA 143

a) J5 [ FE IO PR LR T O S K S E 15 AR
BEME] Y 0.4 s,

SRR Q =Pt =P R =10°R x0.4 =40R <
65°R x1 =4 225R

b) KIEEF LR, LT 0K SE 5 B[] {H Y 2
A Ry 2 s (RERE 615 ) o

IR Q=P =PRt = (6 x3.2)?Rx2 =
737.28R <65%R x1 =4 225R

H A AT D i 2 T OGO 4 8l AV A I ) IS /)N T4
AT 2 AZ I ], AT AE T OGRS A2 B [B) PR B DT o
2.1.8.2 HEEF*£

1) %0 SE B LR 1) R IR A% B S H T T ¢
TEPRPEC G A% 5855 N AR Rl HEL TG

2) LK SE IR ORAP R P IS ] Y e B, 5 e B
Ik SRR TT DGR IR B e &, BRI IE T 0.2 s X I
KAF B IR E RS, I ik Rl LT G
2.1.3.3 ##

I DL By A A s AR AR R 2R S BRI 4k H fR
Y AT RO 2% RO X0 B AT A ROk A TRl IE S5
R R A
2.1.4 {RIEtEZEBRIPIZERAEX BB
2.1.41 #EFXAFTRIEBEBHERY

et GB 50054—2011 (% H i L e THHYE ) < L He
BRSPS N B R A
ZIA] N RE MR A, (6 T H 2 A A A AR AP L A, T
K HITCIEREE DI W o b A8 H BT IR AR K iy — .
T A BC H, BT DL R 5 R B PR A B ik
PEME

T2 5 IR AR N 7K P RE 2R K Tl AR 4k
AHIE PR RGAR I , F 2 T SO 3 FRl P 9 260 66 H U 5

URBAN RAPID RAIL TRANSIT 61



ERTTRENALIE - E530%5 H3H 20174E 6 3

LTF O 1 6 6 R A A () 5 JIT LA T i 8 T O 152 e %
BBl R, M IRE I O 1 Ao ol i 2 O s
SR L PR R LR, [ R YR )
F LI T 6 gt 114 A 26 P B ) 2 488 o e B 5 1
B RIS SR R T OG5 8 B R Bl R4
2.1.4.2 #ZEFXL5BbETEEI KVITET X6
$R 3P Bt 4 19 AL

1) X T4 B BE I AR R I & e H Il
10 kA, FERT 0.4 s, A8 R 4% 35 kV 152 ¥ G W i (.
R 6. 54 (PTG AR HL IR R 57 kA) 53 B OR3P 4
B4 132 (A MM Ly 11,55 KA) | SiE I s [1] 5%
FEN 0.6 ik 0T BB E S 0. 4 (AT AR HM L i
3.5 kA) I ] REGE S 3 s,

RFAESEL I 5 35 kV R4 I S AR AR R
BRI G RE R A th & an &l 1 s,

t/s
35 kA B AS3S KV P8
\ I EFER LR TF
\ \\i%mw% L {REMR AT
™
\ |
0.6 - !
0.4 \ -
\ , - )
5 10 11.55 44 57 kA

BT BePEPERC a2k
Fig.1 Selective fit curve
H AT DL, IR AR
HELR Ak L PR 37 8 (i
5 L AR T A 35 kV
WA TT 5 B AR T 15t 2k
e 2, 7R 2 1 R 2% ‘wm
B \WH [
2) gm0
RS IR 2% 35 kV B4 i HH\HHH“
TEXBI G 57 WWWWWWMW

UL 35 kV gk A&
K2 35 kV iR IT ki EDE

5 NG

B PEIE (I 2) B Fig.2 Recorded diagram of

WW

i
HWI“‘I‘M

i
il H‘MH |

AL ARSI
NMWWWMWM

\ TW_
WMWWMM

Wiy

FFoeHE e A AR 2R (T 35 kV feeder circuit breaker
K3) T,
F & 2 AT DU Y, 2o H DR 4P 7 i 30 A4 S

62 URBAN RAPID RAIL TRANSIT

* Highest/Lowest Analog Peaks Chart:
*
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Fig.3 Voltage current report of 35 kV feeder circuit breaker
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Fig.4 Isolation board installation
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