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With the growth of population and the acceleration of urbanization, the distribution

of floating population in China is concentrated. A large number of people gather in the first
and second tier cities with rapid economic development and more job opportunities, which
brings serious traffic burden to the cities. Because of its fast speed and high convenience,
urban rail transit has become the first choice for most people to travel. Because of this,
when the traction power supply system of urban rail transit has problems, it will cause
higher social attention. In recent years, “XX subway outage” and other news are common,

so in order to ensure the safe operation of urban traffic and improve the happiness index

of urban residents, it is necessary to ensure the safe, reliable and stable operation of traction
power supply system.

At present, the traction power supply system of domestic urban rail transit adopts DC

mode, and the main application levels are DC1500V and DC750V. Compared with AC,

DC traction power supply has the advantages of simple speed regulation, wide range, easy
control, good power quality, high economy, convenient operation and maintenance

When the short-circuit fault occurs in the DC traction power supply system, it will

produce large short—circuit current, which seriously affects the safe operation of power
supply equipment. In order to ensure the smooth operation of urban rail transit, it is
necessary to improve the relay protection ability of DC system. In addition to reasonable
equipment selection, it is also necessary to formulate reasonable protection settings for the
running equipment. Therefore, it is necessary to determine the model and specification of

DC power supply equipment, the setting range of relay protection and the specific

parameters of other related electrical components through accurate calculation. In order to
ensure that the DC system can quickly return to normal operation after large—scale
disturbance, the short-circuit test of DC system has become a research hotspot

Based on the research of traction power supply system, this paper puts forward a DC

short circuit test scheme and a new anti refuse action measure, and analyzes the test results
after relevant tests. Firstly, this paper describes the function and basic composition of urban
rail transit; Then, the protection types of relay protection in DC traction power supply
system are introduced: main protection, backup protection and automatic reclosing; Then,

the circuit diagram method is used to calculate the short-circuit current of traction power
supply system; Thirdly, according to the form of DC short circuit in urban rail transit -
metallic short circuit, the DC short circuit current test scheme is formulated, and a new
anti rejection measure based on engineering is proposed in the scheme; Finally, the
feasibility of the short-circuit test scheme and the safety of anti refuse action measures are
verified in Xuzhou Urban Rail Transit Line 1.

Key words: Traction power supply system; Relay protection; Short circuit test scheme;

Anti refusal measures
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| b B vk 2R 9 T O T

FRIZ T (IM: FRER IR ) - (IRl R 18 30) - 2011-04-01 e gliE: &
L

R T SN N

A B K B AR SR FRAT T ST 4k AR AP S A4 . BV A 5k R R AR w2 DU R IR @i, BRI IR
YRR EASE, KRB A R TR di/dt. BR T T BIRIERI B4, B A S RGEE 5 &R
, BEERE: BRI R R I R . S5 A PR I R L AR T R R AR AT X HLAE AR B A A 5 ik
RAAT R BR DR T BRI 4, AREERZES L RE N 2 2EAT, LRI AT ea & T R HELL R
oo BT R AR SO B AN [ 3h AW RS2 .

3.2 BT HR AR LAY

3.2.1 KHF I

K ELR LIRS & BT AR N B B A R, AMEIAR R 2 By 7 X

—FERAA R M, o E e BRI AT R, B RN KT AT S DL e B a sh R, N TR
BEff e K. MR R A, HE K A B e B VS I, KR AR BRI e B, R A% PR A A AL
SERBE I .

3.2.2 H ETRRAI RN T S S B RS TR AL, RSN A B A R AR s AT S R S AR, A —
FALT B AIRE, HEMENE R NESEIPIRENA R AL

[20] . {HRAE MRS, MaRERD, BB ETFRT

KT HN A 5 BB AE H A A (T . IR TR (di/dt R R IX

—HFE_E RS R ThAE

Bk R RANISMECEREN 6 IMERTEEN t G LB 9

PR, RGRHERITERAE, WK 3.1 R, SRR ERMB )RR EAR di/de EMERTET 6 &, #3E
31, FEUM—NZERF A t G

Kk ERATGRBBERES. & A SREPES), LN, FR65k B AN, #HiRETER di/dte

yRTHREEE G, WISZRUR BBk AE 5 L, BNAEs) [21].

K301 di/dt SRR il 2 I AS RS G0 R 0 s i 2k AT b . B 3.3 AL TSRS ATIRAS TR B FL IR - ]

Bl 3.2 FIEARFREEATIROCH R 2ot B A % i 26t b

(D rdrhde 1 vla, FIERK AR, 54N AT IE 5 R B EOnEeRaEs .

(2) Zrprihgk 2 Ar%n, W ETER di/dt KT 6, (HAERPERYEE N, LIRBUNEIERE, B sea B,

(3) ZrMrih 3 w4, Wik EJrR di/dt KT G, ZERFINAHs R EE, 10

WOAT DA E I R

(4) rMrihek 4 wTan, BREFR di/dt —E/AT G, R EFFREPEEES, EHBR—ENncfaER T 3%&0
IER BT, XM LR di/dt R RA 224k,

(5) gk 5 AT%0, fEs A M ETEE di/dt KT G, PR3N, (Bl —Ba i BIESMEER s, Lot
RINE G IR, WAk aignE.

£ B AP ER LR di/dt KT G, P EFEEN. 12202 a3 4250 N G20 15 25 J5 S shink i B Ae Ak th 28 [
247,

RO LU LA R s AT g0, AE RSN IR T RS, (HE a0 R R A R, SR R TR di/dt BROANIERAE
., HEEBATDER Z BB E 2 RS A ER S, BRET X, MRERZES L RS R %1817,

3.3 T HIMA G & Ay T HUE A B S L EIE RS, & Ol AR I IR AR ZE R SR AR P

3.3, 1 WA i R AR AP R I R R S K RN AR [, BRI R AT IR A AR B MR

SR UARIMIRTTIEASE | S 8onF], BEr e e i 3In> (O

n: FUEHR) o —BAETRE, XA RT R E ML EOR, e IR LR, 2B R shis e — A L= [

281, TRYE NG REPGEDIBR PR R, WA S IR LT

AR di/de FRBIEL 32].

3.3.2 FEN I R AR Y S BRI i R 2L, SR I AR A e R B AR T A A S, (S 2 ANERZ
s PRI I RE R I (R b, LBl ERT RIEH N JLHAP[ 28],

AR PUERCE 1 S, ERERAT B eEEEN 1In> (0

n: FUEHE) 5 MERTEEWEON 25s. ORI LRI RERMN, WA A VPR e I R TAERE IS 25s.

3.4 HIAR G T HAE R 5 it

3.4.1 HEZLHL R RS E IR R A AR ZL Rl i i % 2% & @ A e 5 il (Rl i 22 CREL R D

BN KHL O AE (IR SRR RIS IE, i BRI OBk . E T PuE B E A5 (s R4, Hifh
NS A, MEZRAR B 32 BAK 5 BRI 5oAE 5 AR 2 8] (g iy 2ok & [ 17] .

3. 4.2 BUHBBONGRIE AL aT S 7N Ui T ARG, B IR HUESSEE R RS 11

PIRC & SUABBR AR Y, H 5 BRI FE g5 5 v BE sV 0 FE R O YT A SR AR A EE 5 i) T A A R D7) ok B A R A ik
Std, HRETHIX, itistirad. i [18].

XULERBE AR R B . AEXCAPE A R, 2k Ak A s P 2 Heh — b e G I, A2 AR 3] () e e e ke, 4k
HL GRS VR U T FELR s T B S R R (I, RS S TR A I — e I A A RE R RN, 7R IX BRI [R] PN AT [ AR
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BEATHEEEE, IR A E M EE . WAL R GBS H R E

HEH > XA AT AR B T s 2% 0 82, R BRI RAE 5,  SLZIEAH R OBk 1,

TG D e A L RE SRR [41].

Bilan: AREFT 1 FARHET 2 [FIE RS R TR XA B N (B AT . WU RSB AR AR T 1 BT
X CREfb ) XSk A ks, AFHRT 1 SEZIBk, [FR 4k g R S SEAREL AT 2 PN A N BT O [A] B Bk 1 o

RZ IR IXAE, R A R DX IR N FE S DGR, SE R T s A RR R [29-30] .

3.4.3 HIEAWEERAESIMLH RGBS, 00 A B tE, RIS A S Rguis s, s E
Ja i — B N e CLE TR R AL, HAIE AW R AR R BRI R X — RS

REHERIT AT LE A LB LS B, 2R % R A W 5 205 45 Wk il B

LRI B 2> F B 2R KA S 5, XTEREE SHT PIRAS TR, WA SR RE . BRE. wRags R BoR T
EEREEEN, REBESIKEERES, KNS 43].

3.5 RE/Ngh

AR BV T HiRa st REZERTRE, BT REHEE KER

MRS, AR R 2RI R R R, KR AR N T IR I R R S R AEZR R AR SRR
HEhE AW, JREHERE X RN AT T A e, 12

B4 EEHMNE R RGHEETE

YT BB RS I B 5| L R G R SRR [

331, EHISRIA A

=

(D fEEEIEZ . W PUE 2 B R A5 RS 2 A3 5| A8 s T AT 2 5| X — R 2 i 22 IR N 2% o B fil o H B )
SR, A A SET R B s R A A B AR EL BT R, T HE R B T AR A G AR T .

(2) i E . AT WRIEE TR, Eol Mt RGAE Aty RO Rl SO S KXGAgE R 2],

(3) Ll A% . WEEE . WTTPuE @M gL, FEAENRSES, SR VRN REE, S2HER. HH
AT AE,

It LA B 2 51t fE RSB AT AN B LR — RS MU K T vk, TN AR YR B AL S L RGN, ST
SERHR AR, RIS RE R R . e, SiE s, HESHEEA T LR A ER RS SR A
(34, 42] .

4.1 B EBTHE R EW T HUER B E IR, AT ARIER & e 2 25 0E e 4T BLAE KA # e GE i U1 B A p= A ik
KM, gl A BEARUE Ak AR (e e . R Stk Ardedt. BRI EMBRE R EM R &S, [FGTE
HERIEE B HE A E R RY S . BRI & 2 P L ER b #4544 [35] .

Bk kA, HmEL B EE A LU =AY H B

(1) AEASERRAEF SRR A B A S A R R I o« oH S R fEIR Tk

max

R % T I U 5 1 W i 3 e, 37 ) s R AR B P e A 8 A PR A 40 5

(2) VRN LRY e R . TSR/ IR Tk

min BN B BZEFT ORI TE i e H L IS B R

(3) ARl T P A2 3 HL BN 51 25 P R 4k L ORA 18 2% S 1R ) A H o

4.2 BiEEITTHENRBER AR GBI H —RHEETTE TN

(1) Z=5] i 2R G0 K XGDAE fE 7 2UIE, X ) AT — R A L i ok e e 1) 4 % RO o

(2) A F-rpa oy B 2 5] A7 B BT OB AT, F AR AR 51 AR H iR i R G At FE T G 18 DX )T — o5 P 3 R B e 97 [

36].

4.3 BB T VA SR H B B B A S A R G AT R T . IX i R R T L R I B A o]
HL R G F P B 0 . (Rl B 2 B0 HL A Pl LR 22 1)

T WA S o fit m X 2% ] P 25 AN R R TR, HEAT IR AR . T I £ A i I ) P B TR R P R AR i B R R —— R R E . BRI
EREHEATIRAL 37-40]. 13

F e PRy 0 47 TR i B 5 B DL N AN S5

O Hizs| MUt R4, BEEE U HE, 36 BRI SB &R,

@ #EF|AHFTAHEER, HAH o AREEME, SRR IR 50 A .

4.3.1 {HHISH

(1) HRAE SRR e X 90 2% 52 37 25 235 P I 11

(2) S5 R0 % B AT S it

(3D MRARRC e, R R e R IR I E A N e B T R

(4) BESTITRREA, KRARAINE.

RRAFEE (VCR) o fEHEA, @it 3 B SR rEJn PR IX B S A b ) T B B, BRI B AR R A B =

HOREREHUER (KCL) o fE[F—mERT, Pr st AR T ml R S T A BT R RRK e, ¥ € &
=1=0 (4.2

Hep, © @

FEH K ANEN B TR A L

BORERAFUER (KVL) o fEF— s, IS R o mm sz ok REMET%. £ € €
=1=0 (4.3
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ML 2. & €- = - (4.5 & &= = (4.6) 14

4.1 IS LT I B B SRR ST 4. 1. 4.2 4.3 A DAAS
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(3) RAEEHER: X = (4.9

(4) HZEI|IZHREEEGE: € €= - (4.100 € €= (4.1
KPFRRRELWT: € € . & &

——ZE| TR E (V) (H EVMEEAGT e €=

» EXAHXAAREGBERLBEE) ; € € . € @

—— G| ARHETNE (Q) 5 1. 2
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—EATH PO B (), € @
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Q;: © o
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Q) . 15
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(D FRraE, wE 4.2 fis.

4.2 XL AR E R AR (A REA AR L 2 X FI 520D
(2) tR¥E KVL e, 20t LR #2:

M 1: € € - =0 (4.12)

WML 2: @ € - =0 (4.13)

H BT U#S: & &= (4.14) & ©= (4.15)

(3) EIEEKEHEM: X = + (4.16)

(4) HAEI|IZHTEKRER: € €= (4.17) € €= (4.18)
A RERIR B LR

— G| AR EE (V) & € . € @

—— G| ARHEFTNE (Q) 5 1. 2

—— N (R FEBH (Q) 5 3. 4

—EATHL GBI L (Q) ; 16 @ €

—E% 1 B, © €= 1+ 3 + & €

Q;: © o

—Hli% 2 HiH, © =2+ 2 + & &

) .

4.3.4 XCAHEHEEN T ERES (G5 RAARME R4 X 520D

(D e E, wE 4.3 .

B 4.3 XCLHEHEI N ELIRAE RS (5 REAH AR L H 2 X A 52D

(2) A5 AF B Fr kAT SUA L sy, 25 e fu 0 = A= 5o, 72 A4E BG40 R3.
FIH R = AR mE 4.4 FRSERE A

B 1=13 1+ 2+3 (4.19) 2=23 1+ 2 +3 (4.200 3=12 1+ 2 +3
4.4 XULAEE T AT BB - =AM 5 SRR R A
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KA RFRREHE X WT: 19

— G| BHEMLEE (V) ; © © . 0 @ . 0 & . & O

—— G| AR (Q) s 1. 2. 3. 6
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5.3 ELI R BRI T R B g A HE K H )
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