i REAE - £36% £ 18 2023627 < HlETRE <«

doi: 10.3969/j.issn.1672-6073.2023.01.021

XA P EFFNIRHEE
XTI 4 A

R, Emal, 57 ATEd, AR, §ue’
(1. T INH R B BF S B s PR A ], 74 5100105 2. PHRGACIHE K2 WS TR, HEB 611756)

& B A AT R G i 7 1) 1) EE R A R K M PR BELE A A 0 AT b 3 AR A TR TR I b, BT
gk 22 SENF], B RS RN A W T v, BEER RS R R R B S T U B IR L
FERY, VMR RO R A S R N U . MRS AT IR 2N 32 R, BESLEE R A B R AOR, IF
HB R R i VA, W AR AT R B AT AT b . BN IR AT TR AL R A T e )
55, ATH TP TEEE I MR AU REE 0.3%; SO EER G 00 AT I L 35 L PR IR v A 87.2%, BEs sl T4 1
AT HIBORL B2

REEIA: Mk ACURMEeR; AEE; BRATHE: AR TR

hE S ES: U231 XERFR SRS A X EHS: 1672-6073(2023)01-0141-07

Protective Effect of Zinc Strip in AC Power Supply Metro
on AC Interference of Buried Pipelines
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Abstract: With the rapid development of the economy, China’s urban subway network has become more widely distributed.
Owing to their limitations, traditional DC power supply systems are increasingly unable to meet existing and future needs.
Therefore, AC power supply systems will be used in some urban express lines, such as Guangzhou Metro 22. The power
supply system produces AC interference with adjacent buried pipelines through the electromagnetic coupling of space and
resistive coupling of the earth. In engineering, winding zinc tape is often used to suppress the AC interference of pipelines. In
this study, a simulation model of an AC metro line, oil and gas pipeline, and zinc strip was built, and the electromagnetic
induction voltage, ground coupling potential, and coating withstand voltage before and after laying the zinc strip were
calculated. The prevention effect of the zinc strip on AC interference was studied, and the operation life-span under AC
interference was analyzed by calculating the corrosion of the zinc strip. The corrosion ability of the AC stray current was
found to be relatively weak, the corrosion amount of AC interference to the zinc strip was only 0.3% per year, and the AC
current density of the pipeline after the zinc tape was laid was reduced by 87.2%, revealing that the zinc tape has a significant
suppression effect on the AC interference of the pipeline.
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and after laying the zinc stripe

34 HgHTAENEERBERTHE

AT AR W B AR Z T U, Bt T
AT BT BOR BRI R R AR 52 L
(R, R BN I A TR 2 AR 2 B A ] 8
PR, SRR 5 TR 2 A F R W) RIS,
VBRI AT VR 2 K52 F R 5 N H R B AR, 7
EEE RBUASBORE, ORI S, T iR R K
ZHRIEE R 11 V 52 0.4 V, RN 96.4%, &

12
10

— Mis
— Wk

Fs/V

HE
S N B O

5,
>4

WHRZ KT
b

0 1 600 2 600 3 (I)OO 4 600 5 600
BN F/m
8 BCBIEEAT A A TE IR 2 A 52 A A
Figure 8 Distribution of withstand voltage of pipeline
coating before and after laying zinc stripe



WIZASZ B ERMEH 8.5 VFE 02V, [KIEHN 97.6%,
WO B Y e A A VR S AR 52 P e KA H I AE T B
T, N 2.668 V.
3.5 AR TMAEZmER
RS TR R A AT B R DL K g HaBH
X FEER B A AT TR B o
3.5.1 HEHKEEEFITEKE
AFIFATBACRE 1 F I T8 R 2 52 R 23 A
K9 s, BEEMERSEEIMTBACRE I, BiER
J2 7 5 S MR H BRI B TR A

2r —— 400 m
—— =600m
—— -800m

fu—

>
3
30
2]
|
1K
%
-3
0 1000 2000 3000 4000 5000
IR /m

9 ARIFFATBASE N R ERZ AR U M
Figure 9 Pipeline coating withstand voltage distribution
with different parallel section lengths

352 LiEBEMEE

AR I BH AR p B TE IR AR HUR A A
Kl 10 P, RfE T3 EHAR N 15 Q@m EFF4 45 Q'm,
BRI AR SZ PR I B KR S I B N T B 3
2r — p=15Qm

— p=30Q'm
— p=45Q'm

HLE/V
S

G 1000 2000 3000 4000 5000
A /m

K10 AN 3R B A RO IR R AR S HL A
Figure 10  Distribution of pipeline coating withstand
voltage with different soil resistivity

3.6 FFHAERIA M T AR ITl
ASCERE Cdegs PP (7 FLAE LR L % g it U

KRB FE BN LE A B KT AL AP AT

T8 HL AR A A2, 0] LSO B i S5 I B B2
AT DA B 0T A T AL AT VA A R
B, ETE Y B SR KRB ) PR IA B 87%, EIEWR
J2 72 1) P s B K IR AEL R B TR A 3] 96%

I 2 (1) T SR b oty R T OB A W S 1AL
T RE W 11 FR, 24AS I /N T 30 A/m?,
FlE AW 59, Bk E e, B
MLV W RS, T TE PR A 87.2%, fH
TSIV B (7> BTV LB 2) 1 v BT A7) 52 38 v 45 5
FEFH0, 5 82 n) 2% 80 e S By 7 15 it ik — 2 B A
k.

0 — MR
80 — WO

0 1 000 2 000 3000 4000 5000
AN E/m

P11 By i i R X AU P YA 2
Figure 11  AC current density of the pipeline before and
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