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A suppressing method of low-frequency oscillation of railway traction network and
multi-CRHS EMUs coupling system based on IADRC
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Abstract: In recent years, many low frequency oscillation of high-speed railway vehicle-network coupling system
occurred in China. When the oscillation was severe, it even led to Electric Multiple Units (EMU) traction blockade. This
paper presents an effective method to suppress the low frequency oscillation when the multi-CRH5 EMU pantograph is
lifted and put into traction network. First, the characteristics of electric coupling system of multi-CRH5 EMUs
simultaneously connecting to traction network are analyzed. Next, based on an Improved Active Disturbance Rejection
Control (IADRC) strategy, the controller of CRH5 EMU rectifier load of the vehicle-network coupling system is
optimized and designed to suppress the low frequency oscillation. Finally, based on the IADRC, the correctness and
effectiveness of vehicle-side electrical quantity low frequency oscillation suppression when multi-CRHS EMU
pantographs are lifted and connected to traction network are verified by comparing PI control and ADRC control
technology under Matlab/Simulink platform.

This work is supported by National Key Research and Development Program of China (No. 2017YFB1201003-020),
National Natural Science Foundation of China (No. 51767013 and No. 51867012), Natural Science Foundation of Gansu
Province Education Department (No. 2017A-020), Science and Technology Research and Development Plan of China
Railway Corporation (No. 2017J012-A), and Natural Science Foundation of Gansu Science and Technology Department
(No. 18JR3RAI111).

Key words: high-speed railway; CRH5 EMU; vehicle-network electric coupling system; low frequency oscillation;
improved active disturbance rejection control (IADRC)

2017 FJE, FESHEE S R B CIA 2.5 TA R,

3l H AT B g 514 2 300 430, &Fh

BEE VIR DA kAR, AR

HELTH: BRTEAMLITXAB #K8) (2017YFB1201003-

HAAKETORAFELLRA K
3% ) AR A A K AT R AR KB (20171012-A) 5 H
AT B R AF A AT B Fo8h (18TR3RALLD)

TR 2R P A S AR
HR GO AHBZEATRE K8 (51767013, 51867012); 5] 354431

X84 (2017A-020); P E%
AR 8 1 b LA 2 ) < DG ) 7
H RIET 0T 22 47 W0 HL ORI 3 (I 5 96 3

SEYHERE
AL P R Sk R WIS, R4
IS H 2 2, JEHA AR 2 X
R G K PNV AL

A BRGSO, B A ks



2. ® ) %S5

BRI AT FRAEAE 2 BTiE R o Mrid e 3C
BRIOTAIA = AR A oM T WL SR RER .
KRS EOHEATIR % IS S SCHR[10]% 1
T ZHM ARSI, Be R mE ek A |
WA s SCRR[11-12]80 % 7 DU S BRIk o 4803t o
PRS2 [ 2R AT /M S AL 3 bR B, e T
LN MR L =635, s ERR
SR SCRR[1 3138l e M X o Bt T vk
Hopf 73 CEIR ST T Hkip 3 im o S LA il R 40 (1)
LR MERE T, 0T T B S 1 AL R X
BT B SCER[ 1418 H A0 R4 dg fRFER S,
T S AR BNV 8T TSGR . fifr
KA PR Blords S0 S 500 R4
AiAS s PR R

gi b, B2 ARG, B T ARSI N
Mgt LA R AN R ) B BN 42 ) Mt A AR
5. H AT E T 2 & HXpl1 By HXp2B.
HXp3B B4R CRH1. CRH3 2 42411545 47
2, T KRNI dg fERs I CRHS 7Y
B RNAE G| RS SRR G Z . 2010 4F 9
H, BFAbsts tefH. B SEEE RBNISITH
CRHS5 MUANAA1 % BN, 1R LEhh 7 2 4% CRHS 1Y
SIEATE SRR AT A B, S8 4414
SIEN e . N B E A
DO G R ARSI B 4T HLESBE. R
75| W /SR T T R Sz

R, ASCERHERT. TRFH. TS S 4E
JIT CRHS FUEh R s R AR BB, T
— Pt B P Hl(Improved Active Disturbance
Rejection Control, IADRC) A4 ik, 16565
M1 T2 CRHS AN EZHN AT 425 MK £ 4
MG RS SR, 0FT T CRHS BB 3ET Pl
I RIS BIBR I dg AR v R s B R e AR 9 1)
A Lk, ST Ayl ool T R
BAee kgl &, #7751 IADRC [#) CRHS #!
AEM IR TR B fa, 7 SR
T T TADRC [0 IE X 2 CRHS B 42 MR &
FR 58 I ZE MR 7 HAT AR G A R

1 % CRHS BUBhZE4R-AT F5INBERE

K142 % CRHS B 8) 4= 41 & BN A FFIE AT
HE M TR 2x27.5 kV 175 dmz Kl .
K1, 2% CRHS BB 441N R0k A
H AR 3 L 2 R AR H ZE A g | BB, il X

B S kR i & S NN R U S - 2
g | LA A A TARIRGS . L, 251 R
GBI AR . CRHS BUBh 441 dar (¥ 4R 4k
PEXEX L iaw: el SR A KA T LR =y
ARG 2% HE 2 A5 | B U A 5
SRR AR, 2R e M I R i 3 3=
S BT A R P 2 O B A R AT G

Pifihsk

7
220 kV 1L LA
D 3 GLE
ek y
:____l
| Hg |
AT .
|l
leed
Hefih £k !
GLELN
[7ES f/

1 % CRHS BI5hZ4R-AT &35 MigE RGREE
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EMUs and AT traction network

CRHS5 HBh 4 A5 fEsh R K 2 fios. 8)
JIECE A 5 3 3 Hesh ) oraal, 53 586 T4
i BB, sh44lisqr i R 5 207
No BHHRIC 3 W LA AR A 1 g, ]
T TF O EA 8y 2 fih

.

GBI e A 2 Zﬁ—~3 H
)

ng 0| #HAR

Jo Ju

2 ? 3

2 CRH5 B ZEHES I RFEE
Fig. 2 Structure diagram of CRH5 EMU traction drive system
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Fig. 5 Schematic diagram of differential tracker
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