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Measurement and Analysis of the Distribution Ratio of Traction Return Current
in Guangzhou 25 kV AC Standard Subway

SANG Guoyang', LIU Li*, YA Shangsong', WANG Lingxiao’, CHEN Xia', CAO Xiaobin®

(1. Guangzhou Metro Design and Research Institute Co., Ltd., Guangzhou 510010;
2. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756)

Abstract: Traction current return system is an important part of traction power supply system. System failures can damage
primary and secondary equipment and potentially disrupt train operations. At present, there is limited research on real-time
measurement of traction return current distribution for 25 kV AC power supply system subway. This study presents a synchronous
testing methodology for measuring current in individual return cables to study return current distribution patterns and verify
limitations in SCADA system monitoring. Based on return paths, the current is divided into three groups: station return, parking
lot return, and ground return. The study analyzes the proportion and variation pattern of return current in different paths and
compared findings with SCADA return current data. Results indicated that despite significant temporal fluctuations in return
current magnitude, the distribution ratio remains stable most of the time, with only occasional variations. The average distribution
ratios across different time periods vary by less than 1%. However, the SCADA system fails to accurately reflect return current
changes. This research establishes return current distribution ratios through empirical testing, providing reference values for
similar substations and directions for improving SCADA system monitoring capabilities.

Wi HE: 2024-04-09  {&[EIHER: 2024-06-28

E—1E&: REMR, B, WL, ITRIF, NFREZBIEHESRGEHR, sangguoyang@gmdi.cn

BEEWE: MR # B B (2021YJ0311)

IR ZEM, X, EFR, F25kV RGN KESIEURN D ELLGI NS AT[I]. HHiRZE, 2025, 38(2): 61-67.
SANG Guoyang, LIU Li, YA Shangsong, et al. Measurement and analysis of the distribution ratio of traction return
current in Guangzhou 25 kV AC standard subway[J]. Urban rapid rail transit, 2025, 38(2): 61-67.

URBAN RAPID RAIL TRANSIT 61



EHIRBIZE - F38% F 28 2025F 4 A

Keywords: subway; traction return current; ground return; current monitoring; return current distribution ratio

T 8t 1R 3 T P AT T K 2 R B T
2o UEHRBA TR R A EUAR R AR,
Sk o 1) S S AR A ) PR A0 s ) AN AR K, Ol 1 A
KErE . WA AR, FE TR 25 kV &2
T Ak b A k2 s U ML H A S b R 4
AL AL A AT 2 S AR AL P B b B ARIE AT
HE, AR BN S 2.

Az | [Pl AR G 2 5 H R S8 FE E AL )
g | NS, W R M A i F a2
RS WANLE, s hUE, 2R Rgblg:
ST, M se Rt e AR
ARG, ACPHBRLE T BRI BT ) v s
A A 0 01 % 2 3l g et A 4 s BRI AT 3
o BEAh, BT ALK AL, s HL B S Y
R B R AR AR i ) SRR AT, ARSI
K AR AR AR 2R,

275 | AR HL [ 23 e AN S I 2 3 80 R I
B, M FRBE RS E, eE
o 2% P E— B[] 3 A R, AT R AR
TSN AL B D RS OR, AU S,
SHFE 5 B ISAT 2 A= R 2251 Rl R 4
PR [ 23 e AN E PR i) BT R i 45 2 FE AL o

FEB R IT I ATIBC R IR, 77 2R F
2 i (AL 7 PO DLREA T, E B0 Ja T 2
A2 | A2 F T [P LE AP S AR ARG L, BRI R34 L 451
AR H R R R G T BRI
L) % R GE(SCADA) « ST HUIE AE i) )
B2 W i ap i IR 7R 5 8 QU S A VR E ol
Gy, SRR A e A R ORI 2 1,

AW, B T IRES B 425 | R AL B b,
(I [P0 PRt £ T LA B I ) A 7 2 7 22 B i
U200, i O 0 bk e 1) i M R R Il
HLILRFEARAUA 1 min — K, SRAFRSREAE, whE
S B T A AL USR5 LA 5 (K BB R,
RN e B ADNRTE, ANRER IR T %K
W, vk B I A A o i A H TR IRl
b 2R G R M o Sk — 2D et

IEFARFOUT T8I I HLUR 7 S P
ILLBI R AN 50%, A5 ) AT BEA7 5 T Al 7] 6 (1]
A, W AT, SibistT T, Al

62 URBAN RAPID RAIL TRANSIT

FEL T 5 1 [ L 5% 42 1 S B (R 9 Ll g O AN — 8, 7
TH 6] A 5 AR T IR 90 b AR 5 L R RE AT B T
T

AL DA A gt i) Xk 2 B 7 5 | 74 W BT 1 [ 9
HARG BRI DA, TR P —Ffr S it ] 25 1 [
POk, IR % 7 VR AR 2 5] A2 T[R9 40 i
0L, PRI ECRE B0 B A IL g ma R k4T 5y
Mo HE—0 5004 5 SCADA fifi 4710 503 1EA7 XF
b, B00F H AT SCADA REAE [l e il E A2
X Ji S SO b R R R SRS
| Q3 7 T | [ e S o AT S

ARG AR E T NS AAT TR I Ak £ %, [H]
—AEA PR T R K PRI R R,
T3 I 25 0] DL i U ol i N R gk i,
IR 2l BN B R AR S | IRl AT A
Bl 1 s

ML BRI A B, %75 T 515 435
R = VAL TR EHE b, 2251 R By
YR L) 250 m, 154 506K AFuEE RS 600 m.

A5 | AR e T 27.5 KV I BR L rL 40K FL RE ALY
FUFHEIHFUG R Eul, I I R Ak P R 5 A G A
o | AR W I A AR P R e AR, A 3 ARl e R,
A IR RSO RN IR R W B AT A R
Wk, XA Bl AR SO AR A “ AR [l
WA R SNERRE R RN AL, X E o AR
HIGAR ok “AF a3 alia 7 28 =i di 5 AW
Pt R, X TR Qi 1 s i 4
Rl M F A ZE v B s Aot M, DS R S A
TR H L, Bzl el . S, 2l S
T SN TR BT ) R i e, T et
HL R 42 b BEHER AN U AT S b e b

W 1 BT AT, AR LU JURR Rl s
R BARQ, ZRubANE— [ R LR — AR5 | R HLIT R
PHA: BEE©, BN IR b — Akl g —
(3 L 2 — A2 5 | AR B T R e A s B4R ), R4
B~ 15 4237 AN B — [ PR 2 — 7 1 AR e T B 2
s BAR@, BN~ 1= M —~ 17 5 RlR
2 — [l i i — Az S U T [l e A 15 12®, N
B— K — 22 5] 45 v BT i ) — 2 5] A8 o BT (9] 900 2% 1
i B17R©), WL~ R A 85— 4 3l b b — Kt —



25 KV Rzt 5 5] B B9 7 B L BYSE R 5797

EAEG AR T

SRE BRI | 27,3
585 = 4 i Pl 4 F | 27.5kVA SR
y \ ) ‘,——
Jipe = o A
/,/// d EPHIBM |-+ :-,-: } IR AR5 A ZEI5B AT
i P ——A VAR
// // § AR A PR R i e B S [ [iﬁﬁéfﬁﬂlm
) d V AT
|/ = — — Tk
D | — I _____ L - i _____f_r— w2k
(( b7 B 107 . ] > AT
\\ [ l / _l TAFHEL
AN 4}[,/'”;’?’5 1 1 Lk ) 1
N o CILR v
\\;\\ GRS { Beb R/ {
SN T = =" o Y
S—— —- S e ] —-
1 A5 MR

Figure 1

2 | AR L T Y — A | AR WU T [l e A s Hrh R
sl B O B AR@Z 1 ; AF I IR B 2O
HBE@Z ., HRREsAAEA R, RN X
] AN B O R IR, DA BT 2]
v, PRI AN R R . AR
e IV I E T D S PR: L G MW} 2 g e IS T = SR (P 1
2 TR R B Ak

21 RIHZEMEAR

h T 3RAF 2 AR B R T L IR SN AR, ik
FIRFEZR A 4 000 IR/s R AR 25 | A2 v i [m] gt 42
H AR H R AT (R AP

T RERHA 8§ ANliE, ZKkRERA GG
R HL IR A R AR e AT A T RIE & R4 RAEUR
[F 1, ASCRIAT GPS ()[R0 I 45 5 kA 2 A T [+
&, KETT A 2 PR .

XTECIRA A, il E S AEBRE A, wT PA I R
LA GPS TEfG SIS T, &R Bi1E 5
RS 2 A (R 25 /0T 100 nso £E AU A sk i
WG E] GPS LRAF 51, I $EaTTE s R %
W GPS TR S #2ht, $ZHF 48 h &% AU I 45 5
KA AR 22 >F 20 pso

P T 005 AN ¥ A % R R 1) P T R R A
B, A Jk s A b 3k sk RN s 1A 5 o S,

Schematic diagram of traction return current paths
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time before and after synchronization
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Figure 8 Real-time distribution ratio of return current at stations
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