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Fig. 3 Equivalent circuit diagram of the anti-icing and de-icing
system in no-load mode
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Table 2 Anti-icing and de-icing current levels for tap positions in the system in no-load mode

EETIVA ) @) ©) @
7 K FL I /A 64.40 94.30

122.80 99.12

® ©® @ ®
129.02 157.53 135.76 165.67 194.17




166 it et

116.99 A, Il FLESUKHL I M 149.34 A MRPEFE 1 a B %
PEOL @, BI k=-5%. k=+7.5% P47 ; 4FREEHE N
—0.5%C, KM ZE 3 m/sB, AR vKHL R M 161.91 A,
I SRR UK L R 190.52 A, AE A R AT e P41 D),
Bl k=-7.5%. k=+7.5%+%1 .

TVD-ADS [ HAE TAERFENE S iR, B, &
G TAETEIE R B80T s 35 a sh S 5080 43 Bt H
JG, 3 A X WA T A AR B R, I aE Rk
IS H M A IC i AL A R AR IR B . 1B MK
PG, T RGEET FIREE VA KRS, A
) Ao ) 8 7 UK A A A v O A K RS, DR T3
WA, B RG U 2 PRk, FRAR P8 52 s W
BSOS A B UK B, R B UGS A H
Pifr s fe)a RGP RVEAT B VKRS, #5457 10647 B il
VKR [B] b — 25 AT R R S P R, 5 I

45
€:)

| PRI B RIRRIT S, MRS TAEERIEA TR |

| HE BB R |
[

?E%%Ebk
LB ARBVKHT vk

| i IR A BB, RIS DTKBIA |
|

v

MESESEOT AR BK ., Bk, RIS RS
77 R UK P AL T 24 S 8 0 7 K H 57

K5 TVD-ADS TAEGFEE
Fig. 5 Workflow diagram of TVD-ADS

3 fESHh

HIIE AT TVD-ADS J5 S 17, ASCEs A58
PR as 5| 48 a5 S8l X =4, 3T MATLAB/Simu-
link V- E 853 7RG 5 BARL, HARDF B2 50k B
F3FIR.

FETF P 2 R GMOR AT A N5 uE: H—,
B UE 2422 5| A8 Fe g — U B2 A Ha I I kA i (R
AECTOL) I, Ho R R S B B oK H Y
fi—3; HT, 15 TVD-ADS 7E25 %% 5 7 2k R =

2025 47 H
T B ARk RE
#®3 RGNIESH
Table 3  System simulation parameters
Uil SHUE UL
LR /RV 220
= AHHLR
g % /Hz 50
LA Viv
ZiH/MVA 31.5
25|75 g A5 220:27.5
RLFEAFE/AW 183.6
SRR 4 H % 10.28
51 F CF) 4K /km 25
" PANK B A ERABT/(Q km ™) 0.098+j0.3159

3.1 FNTERZHEITIR

WEAGIE A AR T RSE, AREMA
RGN, [EA5ERGE TS B0s R, X%
Sl [ S FEL - R GBI R K P s AR AR AT T, 2
RO AN 6 FIE TRz, 1 Fp P2 00 IO B Rl CRE Y
OMPINL. AREW], M E R . REtH
AR Rl K R 2 BT — 2

32
- UC] - UCZ
> 30l 2073
B | o s T
21
#/ 28F ]
ﬁ 26.83 26.83 26.83
2607 ) ™ 2619 |
% 2619 o558 2619 "5 58 25.58
24
S
22®|®|®|@|®‘©|®||@
0 1 8 9

4B¢|‘EJ/§
K6 75|48 g ANHE A ZR 48 s ik o 2 g FL e

Fig. 6 Head-end voltage of the catenary with the traction
transformer disconnected
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Online catenary anti-icing and de-icing solution for double-track electrified
railway based on voltage difference at traction transformer tap changers

NIE Yijie, HU Haitao, GE Yinbo, LI Zhaoyang, WANG Ke
( School of Electrical Engineering, Southwest Jiaotong University, Chengdu, Sichuan 611756, China )

Abstract: Under extreme ice, snow, and freezing rain conditions, catenaries in electrified railway systems are prone to icing, which
can result in prolonged power supply interruptions and cause severe economic losses. However, existing online anti-icing and de-icing
techniques are costly, which limits their practical application. Therefore, this paper proposes an online anti-icing and de-icing solution for
catenaries on double-track electrified railways based on the voltage difference at the traction transformer tap changers. This solution is
designed based on the existing two traction transformers, typically configured at traction substations with one active and one standby. By
adjusting their tap changers on the high-voltage side, the resulting voltage difference serves as the power source for online anti-icing and
de-icing of the catenary, without the need for additional equipment. The proposed solution offers advantages including low investment
costs and the ease of implementation. This paper began by detailing the structure and operating principle of the anti-icing and de-icing
circuit, followed by an introduction to the main wiring transformation design at the traction substation. Subsequent sections explained the
switching operation method for the proposed anti-icing and de-icing mode, and analyzed the anti-icing and de-icing voltage and current
characteristics of the system in both no-load and load modes. The final part verified the effectiveness of the proposed solution through a
simulation model incorporating parameters of actual traction power supply systems.

Keywords: clectrified railway; anti-icing and de-icing of catenary; traction transformer; main wiring transformation; switching
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