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Abstract: To research the negative sequence compensation and regenerative braking energy recovery and utilization of
traction power supply system under the condition of unbalanced grid voltage in remote areas, based on the energy storage
type railway power conditioner, this paper proposes a regenerative braking energy utilization and negative sequence com-
prehensive compensation optimization strategy that takes into account the grid voltage imbalance condition when the
capacity of the compensation device is limited. When the grid voltage is unbalanced, the complete compensation mecha-
nism of negative sequence of the energy storage type railway power conditioner is analyzed, and the compensation
coefficients of active and reactive current and the energy storage system are introduced. Negative sequence compensation
degree, the compensation capacity of the traction substation and the load balance of the power supply arm are taken as the
optimization targets, and an optimal compensation model for the energy storage type railway power conditioner is pro-
posed. The optimization model is solved by the sequential quadratic programming method, and finally it is verified by
simulation. It is revealed that this strategy can reduce the negative sequence imbalance on the grid side while increasing
the utilization rate of regenerative braking energy when the grid voltage is unbalanced, and can reduce the energy demand
of traction load on the traction substation.
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ALEME 2008 —28.42 1.28 125 1.00

i 1.79 MW, M35 PR ER g 253 71 4 0.16 MW
F10.05 MW, PPN 2.25%, ES-RPC [
g I AME AR B i KB N 3.76 MVA, 7 #Ma2 FEFE 422
3.26%, fPHIRAER 27.72 A F$% 091 A,

3) L& 3IEGR, MK 2 FIE 6 n]mILE Ak
THIZPRES, HEATEIRES, HEIIEKT
Hlsh %, MK 9—10 nI13ERE KGR 0.63 MW
R, SUFAMEREEE 1.51%, fFH i h 32.03
A [%% 048 A; ES-RPC Mo M= B KA N
3.61 MVA, IhRRFEEAMER 1,

4) T 4T, AAWERGLTHZNIRA,
SN 2.77 MW, Hd 2 MW Hifiat RS0
W, R 0.77 MW [BIG5Z BRI, 575 kM R B &2
20.08%, H1F HEIREH 6.91 A [£% 1.39 A, ES-RPC
[y I AME S B K {E N 1.25 MVA.

FE 4 PR THAE LT RS, AR SEE 1
7 EA TG, Z5A MG RGPt 5 R
MREE, WU T AESIERET AR R R, e T
FAE I Bh Th 2 R FH 2

5 ZEig

BER L L AN I Vv 22 5] 4 L R 5851k
97y e P A A B0 R v AT WSCR F 1), it 1

T B HL X E AN P P i e 2Rk % T 2 1 28 0T
RACKME NS, R RWT:

D 5387 1 B L R AS P4 isf ES-RPC 17 56 42
AMENLIL: ERERAACEAIRRE R, RPC HHTH
DHANTC DM 70 A (R B T 28~ AN /> H
PR 471 5 LA o

2) R THEERS. BY. EUHBEHMER
Hsmhla, BRI B vt RG i,
At HRE B g B ThANE T 43 = 1 R 3

IFEH T —FhMER E A B A IR ES-RPC it
FPARACKME SN, LA P M BE RN A2 5| A% B Bl kM
5 SR R T RN B bR, SRR FL
A 57 3 AN~ o A A1 4D T 2 o = 1) 3 e = )
R, PR G| A7 5| A R B R T oK

4) BeAh, ESHERE RS RPC FEMC R R
Fhtfe RAB B EMUKBAR KR, 5 TIEH
THBIRN .
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