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An electrified railway traction grid voltage stability assessment method
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Abstract : This article investigates the voltage rise problem induced by regenerative braking in heavy-load electrified railways with long
gradients and proposes a stability evaluation method based on the rise mechanism. An iterative model is formulated by deriving vector
relationships among no-load voltage, rise voltage, load voltage, and braking current, revealing the formation of overvoltage during
braking. The effects of power factor, regenerative power, load position, and system instability on voltage stability are analyzed.
Results show that a higher power factor facilitates voltage balance under combined traction and braking, significantly mitigating voltage
rise, while the influence of regenerative power variation is limited. Voltage rise is most severe when the load is located at the end of
the power supply arm and weakest near the substation. Parallel power supply enhances system redundancy and suppresses
fluctuations. Further analysis indicates that no-load voltage level plays a dual role, which is that higher values improve adaptability to

regenerative power but increase overvoltage risk. However, lower values reduce rise but constrain traction capacity. A recommended
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range of 27. 5~28. 5 kV is suggested. In addition, introducing inductive loads is shown to effectively suppress voltage rise by enlarging

the no-load voltage angle and reducing the load voltage angle. An engineering application requires dynamic adjustment of inductive

loads between regenerative and traction states. This study provides theoretical and practical guidance for voltage stability regulation in

long-gradient electrified railways.

Keywords : electrified railway; long gradient; regenerative braking; voltage stability evaluation; iterative calculation model
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Table 1 Grid voltage parameters under different no-load voltages when power factor 0. 97

ZEHLE/kV SHHIEAE/(°) A ST /KV A AR A/ (°) LG THIE (L kV HURARTH A/ (°)
27.5 67.11 29.48 99. 18 7.073 13.71
28.0 66. 98 29.98 99. 83 6.943 13. 19
29.0 66. 96 30. 03 100. 34 6.930 12.70
R2 INEEH0.98 HARZHAETNESH
Table 2 Grid voltage parameters under different no-load voltages when power factor 0. 98
SR/ kV ZSEHEMEL/(°) A= B A L/ KV PE TR/ (°) HEIRTHIEME/KYV  HJRIRTHAEE/(°)
27.5 69. 84 29.13 96. 12 7.111 14.05
28.0 69. 68 29. 65 96. 81 6.971 13. 51
29.0 69. 41 30. 65 98.07 6.715 12. 54
®3 DEERH0.9HAAZHRETNESH
Table 3 Grid voltage parameters under different no-load voltages when power factor 0. 99
SRRV S EMAE/ () PR B9 HL R/ kY AT R A/ (°) HUERRFHIRE KV BERFHAEE/(°)
27.5 73.38 28. 68 92.12 7.187 14.50
28.0 73.22 29.20 92. 84 7.042 13.94
29.0 72.92 30.28 94.20 6. 765 12. 88

2.2 BAEHIZINERW

il 2l L AR TR KA 32 A8 — A8 28 20 X g
AR, BE DR %L 0. 99, 20 BT B4R TR 11 520 ~
25000 kW X [ A5 1 B XF 25 48 f e A B A R2 e, AR 4l
6 i n it 5 g S, b G D R AL, AR 71.4° ~
75. 73°WeEh I RE 73,170, fIE AR S R i K HL R 4R

FHIRBELY 2. 5% o AR FAE 6 fap FEL A B 29 kV, 4K
T/NMATE 71, 4° S E R LRV EEHIAE 27. 48 kV,

FEA TR B e R AR T R, AR R
far LR 38 B AR AE B F R 4R T 1) i 38 b i R IR AE R
8.77 kV(29/ tan(73.17°) ), 456 2.1 WIHIRKEEC N
0.99 TAZER (K 3) , M2 B RN 27.5 kV B, L&



55 10 9 R R B R IGE v A B 1 3l v R AR E VPR D T 193
76 2.3 E&FSIMIBEITARIN

2R LR AR E(°)

28
éﬁ%ﬁ‘»/ W

27

6 AN [ P A ) 3y 2 3 2 A 0] IO A B 0
Fig. 6 No-load voltage corresponding angle distribution

under different regenerative braking powers

0Ttk 7.187 kV, Xt N A B A AT R R MR
92. 12°, #ET L FEHA FHAY BLIS M BR ( BF 90°) , Z& . F
A TEGRE] 19 200 kW I &R 4812 17 8 5 HL 48 T i
KT,
AR YR SR BB RS T REm
JEARAE (B K HL R 36 X 7 9 il 2h D)3k 19 392 kW)
WE 7 (a) Fias, FAEDPRIER I i R THIEE 5 R &
AL ZR . ARIEE 7(b) A DR AR X L 4R
AN RS 2R R R R R IR
e 1o FEL R XS IO P9 ) Bl B 3 S e KA

31
30
29
28

27
2.0

=104

TR B) S RV

30

29
28 N
27 z;a?i‘%g"\‘

10 1.5
E@%ﬂiﬁ;ﬁz&w T
() FRAFEDRSERUEHAE

(a) Different combinations of regenerative
power and no-load voltage

2875
28.70

28.65
28.60
2855+
2850

AR SR R /KV

7
[
[
~
w

28.04 T
283

5
10 12 14 16 18 20 22 24 26
"
FAEHIZTIR AW <10
(b) AN[F AT R (ZE# 275 kV)
(b) Different regenerative powers
(no-load voltage 27.5 kV)

K7 ARPFAEDRT

Fig. 7 Load voltage at different regenerative powers

2.1 2.2 WIS T BT AT T e Oy 5
FoiRTHIE L R GETERE , T Pn B Ll AL Bk Bt R R A L
AT IR R, LA A 5| 6 4R R R
REJT o FFIRAE FiL vl 7 A ) 2 480 F e 42 T L T 1) e
Si1 AT MR ) Bl 5 | RS PR 2 5 | I F AR T [R] A4 8 1 1)
5| TO0 T RUIE R B, 8 T S B XU 4% . 141 8 45
M AN R 2 A R e R SR DB A A A 97 A oL s 23 A
HWEER, 5K 5 3, T IR R e S TH R gt
3 FEE A ) ri PRS0 sl 7 TRIAT A
31
30
29

28

FFER AL L AR 17 P R/ V

£ 0.96 26

K8 ARIZSECE IFHRAL A A e B
Fig. 8 Voltage of parallel power supply regenerative load

under different parameters

2.4 ARFIEMEFIT

ARV A BN e o TR U R v,
G L TAE R [R B, B R AR T 3 o h,
|5 AR AL I 2R 4 L TR 4R TH LT R AR b, 42 5 I H e
FE T+ o3 S MR AE AR N i WA, TRl 42 5| 78 45 L R 4
BB R/DN, RGEEARBASTA A LT, DR
¥ 0.99, 28 3 i 4% 27. 5 kV JFJEHE 53K 9, A
AT, TR ] 3 6 feg 0 TR s ), B R TR ™ L B
fufnf [ A5 HL T RS 3, B R T A

300 -
295
29.0
285
28.0
275
27.0

FAERIBh AT AV

29

28 9
10 &
5 R
e 0 6 P
/km
P19 HAAEAN R 57 B AN (7] 2 43 F e ) 7 ] 8l Fi
Fig.9 Braking voltages under different no-load voltages

when the train is at various positions



194 f# £ ¥

2.5 REKRBEH

A far i S5 A 5 | N FR TR R i U, I S
B, AW 2 B0 AT H XS L A E y<90° , ST LR U, 467,
FLPR o7 H 3 ) 26 0/, D 22 U, R E S ;R =z,
A1y =90°F, U, FEAG, 6 far oL 3k 5] 20 38 i, st U, WRE
o, W OL T A U, T TS R G DL 2s B TR
U, B¥RAERYS U, T8, MRS KR, Lhridtit,
FAE Tl 3R I RS It R G A e — 1 mUn A
AR, AnE 10 BTt g R (PR IR 0.99) , F
AR R K v, B AR T SRR T, TufT L R
STt ERAL S LTI BR T , RE KRB
2o

[o%}
[l

[N
oo

R BB SR EAY
R R

o]
[

10 AR FRAE D 5 R s 48 R 67 Ay L
Fig. 10  Variation of load voltage with regenerative

power and no-load voltage

HRAE L 10, 25 20 A R B, 3R 496 2R okt Iz 9 P-4 1)
R, FEBH 25 3l A AR B 114 Ty 2 M, AN LR
A, R, 2 8 Rl m T RE S 1 A R R TR 4
B8, SRS 27.5~28.5 kV,

3 WIS

03 o5 TN YT 2 AR L R MR 42 5| AR v T p
FERYGE X B, R T 2 FE 48 PE L, e e R ik
PRIV AL B AL, 4K 139.7 km, A 30%o 1 J1 35
PAZR R SRR IS0 BT SR AR MRV A2 5 AR T AR
il 2l T, & I8 19 200 kW,

3.1 INEREH

P11 Ay R i 7 15 A% W, it it pU R 1) 3 TR 5 R
) AR B2 51 42 Dy 22 R Bt 26 (2023 4F 11 H 17 H 2R
), FAEIRK 12.8 MW I, SR B E 24 b7
-0.98~-1,

3.2 HEERFAER

PR ) B0 G Ay LI L A2 5 | AR R TR 2R R R G
DL 12 13, SR g R K R 437 A, BEZR L R AR D
27.73 kV,

a6t
-0.90 -
=== E
-0.92 | — KEM g
...... ML i
% -0.94 L i
% 096 !
R o8] E
-1.00 | L2
-1.02 L L L 1 1 . )
11:26 11:28 11:30 11:32 11:34 11:36 11:38
i} 18] /(h:min)
11 R 2 5 A8 F i 3t Pl R ) 8l T80 2 3 DR Rt 2
Fig. 11  Power factor characteristics of the supply arm of

Luosiwan traction substation during braking operation

4407
420 |
400 ‘ \

AR B0 £ o LA A

80 120 140 160 180
B [)/s

P12 AN [ ek 2 A4 o 8l 77 i 3

Fig. 12 Regenerative braking load current at different

0 20 40 60

time instants

27747
2772 '

2770t Ny
27.68 | ‘
27.66 f
27.64 |
2762 f
27.60 f

2758
27.56

25| AR LT BELR R KV

0 20 40 60 80 100 120 140 160
B IR/
P13 A [l 20 A il Sl B 2R LR
Fig. 13 Bus voltage during regenerative braking

at different time instants

FRA AR 434, 15 20 AS [F] 7 A D) 2R R 4537 22431
BT H R R R RN PR A R B g (LT 14~ 16)
ER R PR DR HUEA(E 0. 8 AT, FLUILH 550 A;
0. 6 5 Ay 420 A;0. 5 5058 346 A, B faf FL R FE 22 5
75 F T Ak A /D ARt PR R i e K, B R AE A 28,25 kV,
2 i R AR Ak fa 3 5 B R AH I, A 7 | T SRR it



5510 1]

R R B R IGE v A B 1 3l v R AR E VPR D T 195

H R R R /N, e KRBl 27.92 kv, 45 5 5 sl
BARAE A AR S b B2, B A 25 (FE R T
ARG AR SR TRAEES) , (H R AR5 25 45 il
TEABESG I N, 50 0E T a2k AR 5 vk 0 TR EE
5 R

28.40

2835
> 2830
§ 2825
Z 2820
& 2815
® 2810
ﬁ 28.05
1 28.00

27.95

27.90

é;)A 2‘°N | 1

%ygh 1Log 1 2 3 4 5 6
Y54, B 5 B B

Bl 14 ORTEZaR B AL R A ) 3l G e T

Fig. 14 Regenerative braking load voltage under

L1

different powers and train positions

I S N O )
] © o «x©
o o = iv

25| AL BT RER HL R /K V

S5
-
~

2.0
x10* N
)§$ﬁy ’ 4 6

%, 1.0 0 2
)}%/m i 12 A L RBE RS km

K15 AFEZER S 4R TR R

Fig. 15 Bus voltage under different power

levels and train positions

4
2 B
el
Bl 16 R[EIZHE )08 T A f g i
Fig. 16 Regenerative braking current under different

power levels and train positions

4 BESINEIERTHHIE R

W SCATR , PR T shad AR P 0 L R AR TR S, AR T
LTI 22 3 R FR T H R 5 B0 ey B R A B Y 1)
=, Hob 2 i A RGBT BIRITER S,
AN A2 (8 46 7 H 5 60 A Fi AR EL AR, AR Ak
IR BIRAE M, XY = 06 2 1) P A A0, T S
HLRRRAE . AN 2 FT/R A3 15 5% g B, AR I 67 o LA
SR ARSI N 23 2 H R 1) S iy, SR R U /N 671 A LR 17
S S, MAWE I A AR 28 3k R S Gy H R R (A
A P shIVI A B AN AR R TS

T LR T 7 A 2 1 51 OAGE Y
it M, VISR E 0. 99 258k 27. 5 kV 15
A G fr 7 T 1 B R R S5 T R O 3 43 B R T JRR
PO 2 05 F R R O S R R 17, AR FE
— FE VTR P, B A B 2 SR A R f R A T o R SR
A

W W W
S = N

o
o

A 3 R B R/ V

[3o4
SateN

30
29

28?’&%%;\4\]
B 17 AR RGNS [ 4 3k F H X Rz 671 A LR

Fig. 17 Load voltage corresponding to different no-load

4
# 3
4%@@4@ ? 1 27

voltages under various inductive loads

5 & i

BN L AR BR IR I8 T B fer a2 47 AR i Bl
R TE5 1 A (v AR RE DA, 3R 1 T — b AL PR A E kP
fbT7 1 A HE S R S LA R G AR R I T IR
TRTT, 0HT 1T DA R A RS I R L R AR E
FRISENE  SrE 1 7 I B ERR P 4R Tl B T A
H Sl RUR YR T 5 EEES AT

1) B DR N B TP AR LR IR THS 225
FEREAR B XUEE 00, #4544 D50 i SRAR THEZ M AT 8/

2) X TRELFEGIM AL, FBA R T A H T
A GEAE A AR L I R TR B B ST 1) A 51 A2 LT
¥ogly, 25| W i TRAR TH B s L

3) 25 A R A fIOoer 42 5 | 00 T BB RE T Bt A



196 it & M & ¥

#H Faetk

HURFRTHA ARSI, 23 430 o 709 A2 T 2 5 SR LAk
L BE R,

4) 380 48 H TR I A D 674 H T e A 2 AT 67
iy FL PR A R T B, W Sl A A S5 I, AL TR A6 T 2K
GG 25 B G A R B AR T, ok P A
ARG | i TR EESRIN B LA R AR i S e R R 2 3 Y R
(ST L ERERE 0

SV T T 28 A 2 1) Sl 30 1) m] A A o R T AR
T ABTEA S| TOUT 5 R TC N, S BRI H
PIECT R S22 i 5 AU RR AR . PRI, 1207 3k 19 A 1
o S PR 7 AN R AL RIS S8, T M s
AA IR DI RE Y LAk AR DG 1 T 52 B B A2 5 42
RIS ATIA 15 BE— 2L WP BRI
S 3Lk
(1] mscdl, sF5, H #E, 2. Vienna HE Ui I 1 544

AW (], AR F R, 2022, 43(8): 154-
162.
XIANG W K, GUO Q, XIAO H H, et al. Grid voltage
reconfiguration predictive power control of Vienna
rectifiers[ J ]. Chinese Journal of Scientific Instrument,
2022, 43(8) . 154-162.
XUHEDS, frokss, FHEE, 55, BT M 90 2 /B m
DC/DC B B SR [J]. LTI EEOR | 2024,
47(14) . 72-79.
LIU W SH, SHI R L, ZHOU Q F, et al. Research on

(2]

modeling and control of bidirectional DC/DC converter
based on supercapacitor [ J ]. Electronic Measurement
Technology, 2024, 47(14) . 72-79.

M, WU, R)TT, SF m ol R R R R g
HL AR GRS W HLBE S Ay 2. RGEMELER[T].
E LT R4k, 2024, 44(12) ; 4682-4702.

XIAO S, CAO Y, WU G N, et al. Influence mechanism

(3]

and suppression methodologies of the overvoltage of high-
speed railway on the vehicle-mounted traction power
supply system; Systematic review[ J]. Proceedings of the
CSEE, 2024, 44(12) . 4682-4702.
[4] WANG X F, SONG Y, YANG H N, et al. A time-
frequency dual-domain deep learning approach for high-
speed pantograph-catenary dynamic performance predic-
tion[ J].
2025, 238 113258.
BRAHE, Th, HRE, % 5 MM KBRS
A28 FN B9 32 L 5 s S OF [T ). IR
2, 2021, 42(5); 192-198.
CHEN R X, WANG SH, YANG L X, et al. Active

Mechanical Systems and Signal Processing,

(5]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

control and simulation for pantograph based on contact
force prediction of long short-term memory network [ J].
Chinese Journal of Scientific Instrument, 2021, 42(5):
192-198.

B, EFEOEE, R, . SRS EIER 1D-
2D-GAF-PCNN-GRU-MSA 5 R giC: U B I 9], H
TSGR, 2024, 38(10) ; 201-211.

LI B, SHU J H, YAN L X, et al. 1D-2D-GAF-PCNN-
GRU-MSA pantograph arc detection application based on
improved black-winged kite algorithm [ J]. Journal of
Electronic Measurement 2024,
38(10); 201-211.

A, TR S5 T GAF-CNN 19 5 I s g0 51 Jy 12
WE5EL]. I S AR A, 2022, 36(1) : 188-
195.

LI B, YAN J Y. Research on recognition method of
pantograph arc based on GAF-CNN [ ] ].

and Instrumentation,

Journal of

Measurement 2022,

36(1): 188-195.
HUANG K, SU D D. Extended pantograph-catenary arc

Electronic and Instrumentation

modeling and an analysis of the vehicular-grounding
electromagnetic transients of electric multiple units[ J].
Energies, 2024, 17(7) . 1512.

ZEk, 2B, FEBURS. JEF SOA-SVM 5 M HL IR
Jrik[J]. T S AR AR, 2022, 36(10) ;@ 83-
91.

LI B, LOU J, DU D S. Pantograph arc recognition
method based on SOA-SVM [ J]. Journal of Electronic
Measurement and Instrumentation, 2022, 36(10) . 83-
91.

HUANG K, LIN G B, LIU ZH G, et al. Research on
transient over-voltages of high-speed train passing
articulated split-section insulator[ J ]. TEEE Transactions
on Transportation Electrification, 2023, 9 (1). 1664-
1682.

TN, A, KR, SF il i A Shad o AR
SR S SR BETE[T]. BT HOR,
2025(14) . 179-182.

PUJ G, ZHAN L, ZHANG Y F, et al. Research on
transient overvoltage analysis and suppression technology
of automatic ground convert scheme [ J ]. Electrical
Engineering Technology, 2025(14) ; 179-182.

WRah e, ik i 42 o1 i i 2R 48 L R DR JE G &R AL
11T]. BAAkERIE, 2024, 35(3) : 13-18.

CHEN J C. Optimization of voltage matching relationship



5510 1]

R R B R IGE v A B 1 3l v R AR E VPR D T 197

[13]

[14]

[15]

[16]

[17]

(18]

[19]

in electrified railway traction power supply system [ J].
Electrified Railway, 2024, 35(3) . 13-18.

PRI REMERE BN T PE Al LS R R G
R[], BIIHLA SR 44, 2020, 43(1) : 74-
77.

LU H M. Effects of the feeding device on the power
supply system of Guangzhou metro line 9[ J]. Electric
Locomotives & Mass Transit Vehicles, 2020, 43 (1):
74-77.

MRGGE. BT HER 2 5 20 AR RE IR B AR R i 70
Bria]. SirpLESGE M5, 2022, 25(4) : 56-59.
LIN J T. Analysis of stabilization test for regenerative
energy feedback device of Xiamen metro line 2 [ J].
Urban Mass Transit, 2022, 25(4) : 56-59.

BOCHE, WiEYE, TR, A5 JETEREE IR T SR Y
e R AR G | R G RE Uy S A (] R
THAREMR, 2019, 34(6) : 1290-1299.

WEI W J, HU H T, WANG K, et al. Energy storage
scheme and control strategies of high-speed railway based
on railway power conditioner[ J]. Transactions of China
Electrotechnical Society, 2019, 34(6) : 1290-1299.
ZHANG Q, ZHANG Y X, HUANG K, et al. Modeling
of regenerative braking energy for electric multiple units
passing long downhill section[ J]. IEEE Transactions on
Transportation Electrification, 2022, 8(3) . 3742-3758.
PRGN, F35, Br/hak, 5. —Fh &l X% BrA 1|
o0 FRL 38 5l S A I B Y AR RE B D T SR [T ).
BRIl RLE S TR, 2021, 18(6) : 1582-1594.
CHEN J X, WANG Y, CHEN X Q, et al. An on board
energy storage solution considering voltage fluctuations
and harmonic control of traction networks under mountain

area conditions [ J |. Journal of Railway Science and

Engineering, 2021, 18(6) : 1582-1594.

X, XU, BHA, G5 RERARRE R B AR PUE AL
RN BT [J]. f# RERE 2 5 HOR, 2024,
13(8) : 2679-2686.

LI'Y G, LIU X, LIANG Y ZH, et al. Research on the
application of flywheel energy storage device in rail
transit[ J .
2024, 13(8): 2679-2686.

TIRME, OO, e S PSS s o] 45 R
FEA Al S SR A TS [0 ). ST A S
2023, 26(2): 69-71.

WANG ZH G, TANG W Q, YANG CH H. Medium-

Energy Storage Science and Technology,

voltage feedback type regenerative braking absorption

[20]

(21]

(22]

[23]

(24]

[25]

[26]

device in urban rail transit[ J]. Urban Mass Transit,
2023, 26(2): 69-71.

AR, R, BRRT, AF. WUSCEIR G B PR
il S RERE ARG LRI R (1], i A sh ik
£, 2023, 43(11) : 203-210.

LI ZH Q, HU H T, CHEN J Y, et al. Hybrid
regenerative braking energy utilization system and its
control strategy in urban rail transit[ J]. Electric Power
Automation Equipment, 2023, 43(11) . 203-210.
EWZ, XN AR S S R A 5] M R
FHOFEBITELT]. AAAR ISR, 2017(8) - 88-94.
WANG H Y, LIU X H. Research on the control of
network voltage rise for regenerative braking progress[ J].
The World of Inverters, 2017(8) . 838-94.

Wit SCT 2251 60 A i e [ A0 0 A S5 X 5[ ).
VEBAHE, 2016(4) : 15-18.
CHEN H. Analysis and countermeasures for the
overvoltage issue in the traction network [ J]. Xi’ an
Railway Technology, 2016(4) . 15-18.

LIU ZH G, HU X X, LIAO Y CH. Vehicle-grid system
stability analysis based on norm criterion and suppression
of low-frequency oscillation with MMC-STATCOM [ J].
IEEE Transactions on Transportation Electrification,
2018, 4(3) . 757-766.

B, RKORTT K B 2l 4 2L AR i Sl R AR T oA
LA Ir %I D], il VUil KA, 2021,
ZHANG Y X. Analysis of voltage rise and suppression
scheme of regenerative braking when electric multiple
long downhill section [ D ]. Chengdu:

units pass

Southwest Jiaotong University, 2021.

20 kR, GERUE, AF. Tk AR ALk i ) 0
TR 55 A 5 | ) R BRI SR OF (D). R
2z, 2024, 19(3) ; 115-127.

LIT, MAY G, HOU F ], et al. Research on voltage
overlimit suppression measures for weak traction networks
based on energy storage type railway power conditioner[J].
Journal of Electrical Engineering, 2024, 19(3). 115-
127.

RS, AR, Sk, 2. ST EER MMC-RPC
frsis A2 | L B R M 7 S (1], A BRGE
2025, 36(1): 9-16.

LIT, HOU F J, MA Y G, et al. Overlimit suppression
scheme of weak traction network voltage based on energy
storage type MMC-RPC[ J]. Electrified Railway, 2025,
36(1): 9-16.



198 & L £ ¥ W

a6t

B#,2012 FFIbRUag il KpaAg g+
2AA07, 2014 4 F b 50 38 38 K 2 3R AR A - 2
7 ,2020 4F- 2 AF P4 g 3030 K F T 42

V i, vk o e 2 ML 5 A B2
“ Al T AR, 32255 1) S Ul A8 i A
FLAR G Ak PR BE o M 5 0
gz o
E-mail : xial5120074099@ sina. com
Xia Yan received his B.Sc. and M. Sc. degrees both from
Beijing Jiaotong University in 2012 and 2014, respectively. He
has been pursuing his Ph. D. degree since 2020 at Southwest
Jiaotong University. He is currently a senior engineer at China
Railway Economic and Planning Research Institute Co., Ltd.
His main research interests include optimization of rail transit
power supply systems, power quality monitoring, and optimal
control of electrified railways.

IZN, 1997 45T 74 e A R F 3R A5#
540, 2003 47T 75 R SCHHE R AR AR
37,2020 47 F 74 g S8 R AR AR A A
A R e T AR AR AT PR 5T A W Hod%
G G TR, EEESETT 1] by i AR B
Bk A G MBS AL RS

et
E-mail ; dengdeng_10@ sina. com

Deng Yunchuan received his B.Sc., M.Sc., and Ph.D.

degrees all from Southwest Jiaotong University in 1997, 2003,
and 2020, respectively. He is currently a professor-level senior
engineer at China Railway Eryuan Engineering Group Co. , Ltd.
His main research interests include electrical parameters of the
traction grid and optimization of traction power systems in

electrified railways.

B AFAEH) 2013 4F T 75 #5008
KA 22400, 2020 4 F PG g 5830 K2
ARAFIE A, B A PG R S Ry v UL A
SRR RIAT S 0L, EEWFFE DT 1) LAk
B e RGO AL R B A
E-mail : a15882308995@ 163. com

Huang Ke ( Corresponding author) received his B. Sc. and
Ph. D. degrees both from Southwest Jiaotong University in 2013
and 2020, respectively. He is currently a specially appointed
associate researcher in the School of Electrical Engineering at
Southwest Jiaotong University. His main research interests
include modeling of power systems, and electromagnetic
compatibility protection in electrified railways.

RIEHR 2017 45T P4 g S KA AR AT
22037, 2019 AT R T IR A AHA 1225
A, B Bk — e TR A BRSTAL A wl H
AABHBIFFEBE T AR, BT 7 ) A H
AR A T Il R,

E-mail ; junklau@ outlook. com

Liang Jingkun received his B. Sc. degree from Southwest
Jiaotong University in 2017, and his M. Sc. degree from Syracuse
University in 2019, USA. He is currently an engineer at the
Electrification Design Institute of China Railway Eryuan
Engineering Group Co. , Ltd. His main research interests include
electrified railway traction power supply system modeling.

FBRETT 2024 4T R I BHEK SR AT
i, BB R R BB 2
A, FEWFFE 715 R HL ) 7R 8 AT E T
38T,

E-mail ; edwinde024@ gmail. com

Deng Haoyuan received his B. Sc. degree
from Southern University of Science and Technology in 2024. He
is currently pursuing his M. Sc. degree at the University of New
South Wales. His main research interest includes transient

stability analysis of power systems.



