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Abstract: Aiming at the grid impact of traction drive system ( TDS) , the structure of the TDS and the structure and
control strategy of the single phase three level pulse rectifier based on the SPWM and transient current control are
analyzed. The grid impact of CRH2 TDS is studied by employing the proposed the TDS simulation model of CRH2 under
traction and braking operation mode, including the voltage and current waveform and harmonic waveform on the 220 kV
and 27.5 kV grid side,the voltage and current waveform on the 1.5 kV grid side, the power factor on the 220 kV grid
side, and the effect of 220 kV net side current harmonics based on different PI parameters. The simulation results show
that the power factor is close to —1 and the current harmonic waveform is high, when the CRH2 operates under the
braking operation mode. And with the different P1 parameters of the TDS pulse rectifier,the impacts of the grid are very
large. The impact of the grid can be reduced by optimizing the appropriate Pl parameters, thus realizing the high
frequency noises abatement of the grid and the safety operational design of the electric multiple units.
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Fig.2 The traction rectifier circuit and equivalent circuit

K uy NGV FAF R 1, 2T A8 RS I u,, W22 5 VB AR IR T U R, A2 5| A8
FE#S R AE R R RH, Ly A% 51 A8 e i A A5 A5 H JR&.

A5 w, AN S T wy, B ML RGENA 5| MR R, SEI L RE—HUMBR 4. 25 w,, IO AR T
T ouy, B UESN R G0 ) 225 | X 15 F RE  SEERAILAR B — FiL B A k.

T, WAL 251 AR AR Ry<<Ly , 225 | BE i av i A T7E AL D) 8 R onT Z2mg =X (1) o R 1, T
2.1 EF SPWM B FIHY B AE = BB F Rk P iR 2R B

FREFH NS R A ) 2, B Gt 1T 40 Sk W R ST R — RSP W 28 G o B L P 3 2 P 0 s e A il
T AT B AH AN TR A AR 32 10 i PR N, 4R, = S I e A 4 TNt A s ol O s B 2 (RS IF
KA TRZ WL R U A R RAR GBI

FARH = H RO AR A E R IR AR 3 (a) BN, Hodb T (i=1,2,3,4) FI T, (i=1,2,3,4) /- B R R P 4
B R PO TG4 w, I w, 43 3R SRS €, i C, BT .

A 2 WA G| AR R A R E BE R, [RIE R FHERAR B R G R Bl S, AT S, BT QA , mT LIS 8 =’
H e SR B AL 3 (b) B, Horp
1, T, MT,58H u>u,.>u,,
S,=40, T, MT,F#Hu,>u>u,, (2)
-1, T M7, F#Hu,,>u, >u,

1, T,MT,F8H u,>u,>u,,

S,=40, T, MT, F#Hu, >u>u,, (3)
-1, T, M7T,FH8H u,, >u, >u,




P UM R A2 2R (TR R ) 5517 5 2 1(2017 4F)

=C T U
1
u,
il
s &
7% g,
T 0
3 Th
} 1 -1
=C, =
u,
T i —[
() IS R (b) 273 B B 450 B

B3 HE=mRFEs| EiRREREE
Fig.3 The circuit model of the single phase three level traction rectifier
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Table 1 The operation patterns of the single phase three level traction rectifier
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Table 2 The output direct voltage of the single phase three level traction rectifier
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Fig. 4 The pulse signals of the switch tubes of the single phase three level rectifier
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Fig. 5 The principle of the transient current control strategy of the traction rectifier
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Fig. 6 The simulation model of the traction rectifier
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Fig.7 The simulation result of the traction rectifier
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Table 3 The output direct voltage of the single phase three level traction rectifier
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