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Stray Current Modeling of Subway for Two Trains”
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2. Zhuhai Pilot Technology Co. ,Ltd,Zhuhai 519080)

Abstract ;: Stray current on a train operation and its traction power coming from two traction power substations are analyzed.
A new stray current model is built for the situation that the stray current is produced by the traction power of two trains
which operate at the same time in a power supply interval and receive power from two adjacent traction power substations.
The solution of the model is obtained for some special parameters.
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Figure 1 Equivalent circuit figure of two-side feeding for two trains
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Figure 2 Node figure of current
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Figure 3  Node figure of voltage

3 ZERERRERE

AR JEV R 2t 2 ) o T e 2L 14 A i —
A5 o1 MATLAB TSR A% , T TR AT AL AT L
o3 DT RELH RIAL TR
H1E(20) L (2D IH % 1, (x) L () 15200 7
e
dU,(x) = (I,(x) xR+ 1, xR,)dx
dU,(x) =[ (I,(x) x (3R, =R,)/2 -1I%xR./2
-1, x (R, +R,)/2 Jdx

dl,(x)) = Uy(x) x da/R,

dly(x) = [Uy(x) +1,(x) x C(R, + R;)/2 -
I,(x) xC(3R, = R,))/2 +1xC x
R,/2] x da/R,

0. 628 28¢ " %%
- 0. 719 30 %8
—0.296 43¢~ %%

D(x) =

%5390 11

~0.352 13773
_ 0 303 6660. 077 35x
— 0. 885 32¢" 7%

EERTRUANE IR U, (v) R, (v)
A, TR AT AL A -

U,(x) 0 (3R, -R,)/2 (R, +R,)/2
% I,(x) = 1/R, 0 0
I,(x) 1/R, C(R +R,)/2 C(3R, -R,)/2
U,(x) ~-IR.2
I, (x) + 0 (25)
1,(x) CIR,/2

BARK(25) B R R — D=0 — KB T4,
ELAEMT I ATIAR 3 2 %, B 2 R ST (B
AT RIS TR SC PRt AT BB . AR TR SE b
) —LE 22 B R B SN T L XA D L
=4 km fTHRIHN € =1 km LA =1 000
ABBA AL R =R, = 0.03 O/km, K
i LSRN R, =0.001 Q/km o B8 X R M 3 38 A
BHAA R, =15 Q/km  JU50(25) 28«

U,(x) 0 0.0445 0.0155
%Iﬂm = 0.066 7 0 0
1,(x) 0.0667 0.0155 0.0455
U,(x) -15
L,(x) + 0 (26)
]rZ(x) 0.5

HXERE SR T3 RE2H I RE AR -

—0.161 95¢* 04
— 0. 408 94¢" 04 (27)
O. 898 0860, 026 41x

www. globesct. com



2014 4 8 A +RUBMED LA

MR

0.83795 -0.60674 —0.125 18 TEHF AU (0) =U =1 500 V,U,(0) = U,
@'(0) = -1.0128 -0.68149 —0.492 95 (C),1,(0)=T+Ix(L-C)/L,1,(0)=—-Ix(L-
~0.721 84 —0.872 08 0.586 22 C)/L[ U, (1) =11.247 OV] T, Al 184 o r B4 1Y
28) | fir.
U,(x) 11.2479 -15
I(x) =@)®(0) L75I  +[P(x-5)d"(0) 0 ds
1,(x) -0.751 0.5
—0.680 878¢ ™™ +0.467 311" +0.224 715¢* ™0
= 0.779 427" +0.403 059¢* 7 +0.567 520¢> " x 1000 +
0.321 22772 41,1749 65”7 ¥ — 1,246 195¢" *°**
~7.936 3¢ 00 5262 7" _ 1,801 07
j; 9 086 16—04582 6(x—s) _ 4 538 460.077 35(x-s) _ 4 547 760.2641(x—s) dS (29)
3. 744 470000 _ 13,231 5777070 19,905 26"
Al
U,(x) — 465.972 0™ "% 4+ 225.736 8" 4+ 251. 478 0e” ™ +0.006 5
I (x) = 533.4323 %% £ 194,663 1*77%" 1+ 635.023 5¢*™°*" 4+ 386. 828 4 (30)
I,(x) 219. 844 3772 4 567,484 8" — 1 397.609 0e”™°*" + 139. 725
ERIEE] Wi it , — > ri U9 1A] P 1 B0 22 2 HIL 42 1 15 D0 b ok

U(x)= —27.468 2¢ > +7.55¢%7 %
72.134 4" %M _7. 527 +64. 104 9x —
52.2162 + U (31)
I,(x)= (11.604 5 — 11. 144 5¢7" % _
11. 620 8% %73* 4+ 12. 409 260.0264lx)/
Ry (32)
I,(x)= (4.191 8 —20.552 2¢ %% _
0.436 2™ —48.569 8¢ *) /R,
(33)
PE, FATIRAT T —FhRR R 00 T B A B O
M ATRHIE o XA 0 Z80UE, TATTAT DL a2
U7 AT 5347 o

4 HRIE

2% HICFEL AL FEL B T R i 2 2 R TR R B
R BHTIE 2 TR SR . RS
] A PISIAL A a T IRZS T, A% O 3L 4 20 A 1E
11 TR, G5 S R G — AR, IR R S AL
PEATORAE, BRAT T HARR . S EOARS, oA e
KtoRe R AL , RN AL 208 i, B2 ) SR et
ASTGSEANAE 2% , i) 28 G A — RO R — i B A
o0 e, S R — AR O T R HOR AR —
AR S AR BE, A 1 Tt — 2T

B kA 5 | Bt A L TR S R ) B TR R

www. globesci. com

S, R AT 0 A S Bk % 4 T RE B AT R —
R, 2% IR I R R A AT S S R ) ok
2 ARSI T E A, SR B2 10 07 1 0 2R K
HL DO S ) 1 3, e 3t A B0 e a0 20T
) — YR

S 3k

[1]ADE O, ANDREQ M, LEONARDO S. Estimation of Stray Current
From a DC - Electrified Railway and Impressed Potential on a Buried
Pipe [ J]. IEEE Transactions on Power Delivery, 2012,27 (4):
2 238-2 246.

(2] E T, 2257, E 42 AY. b BN 9L HL o R0 R Wl Hh 38 23 A F 5T M
PFELT]. ARt TogBe 24,2013 ,21(1) :3741.

(3 125K I, 2 , S R M 2 I P RO S ) e R e (]
TR ,2005,26 (5) :119-122.

(41308, KSR, XA 5. BUAE S A% i H I JEG it 94 s ) 2 By 97
WEFE[ ], Bl TR0, 2006,19(1) :19-22.

[5]ZAKOWSKI K,DAROWICKI K. Methods of Evaluation of the Corro-
sion Hazard Caused by Stray Currents to Metal Structures Containing
Aggressive Media [ J]. Journal of Environmental Studies 2000, 9 (
4):237-241.

(6 ] JRIIEZE , o 36 3tk ¢ Yt X 400 91 408 5 L v 409 A9 G e ) S 36 F ¢
[J]. BiBE244R,1999,21(5) :99-105.

fEF =T
FILE(1963-) 55 Wit %, FEM R @SR AT
fig;

B F(1975-) 55, W TR, ERWFTETT 1) - L RE R ZR A IR
Vixie

55391 51



