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Optimizing and analyzing of capacity configuration in combined co-phase power supply system

CHANG Wenhuan, WANG Guo
(School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In order to optimize the capacity of co-phase compensation device in combined co-phase power supply system,
the relationship among relative capacity (f;) on co-phase compensation device and traction transformer, negative
sequence and power factor is analyzed. Based on structure analysis of combined co-phase power supply system, with the
usage of principle of transformer connection, the compensation principle of traction substation and symmetrical
components theory, the relationship among traction transformer capacity, co-phase compensation device capacity, system
short circuit capacity and load capacity is obtained. And then a series of values of f; on complete compensation and
satisfying compensation are analyzed respectively. The search result indicates as follows. The value of f#; is 1 when
completely compensated. High speed railway doesn’t need reactive compensation when satisfying compensation on
reactive power because its power factor is nearly 1, but ordinary speed railway set reactive power compensation factor
according to power factor of load. Both of them need determine the values of f; according to the short circuit and load
capacity. Eventually simulation results by Matlab verify the validity of analytical calculation.
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Fig. 1 Connection diagram of combined co-phase supply

system with a single-phase modular
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Fig. 2 Connection diagram of combined co-phase supply

system with a single-phase and three-phase modular
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Fig. 3 Relationship among power factor, THD of the load and

the ratio of capacity when completely compensated
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Fig. 4 Phasor diagram of three-phase voltage and

current in grid-side

M 4 rTUEH, A2 A2 R AL Upe AL
Inc FIARAL, {H B CAIHLIAT By CAHHL AT AEA
722, HUE ARSI N 1AL U FRAE
HARGA D I DI N

0, =U,l,sing, +U_ I sing. =

ST% ,812+3sin(30°—arctan%) (16)
X B SVGL HAZ5 R s fe A s tu(e, [l
_5
:81 _S_ °

T

LR = AH T2 R

S=\BUI,>+1,+1> =S, /%(Hﬁlz) (17)

AR (16)s AT BTN R BFEOY 1 IR
R S LN [P E AT b

cosQ = \/@ =
N [Zj/gmsin(w" —arctan \'%)j (18)

a0




_98 - CE R R R EEL

MR A8 BN AR NI 1IN L5 LA
MR AEOCR W 5 P,

1.00 T T

0.99

0.98

0.97

P P 0 )y 23 R K

0.96

0.95

0 0.2 0.4 0.6 0.8 1.0
A

B 5 ST RERLCH 1 s SRMMIIREHXFR
Fig. 5 Relationship between f; and power factor in

grid-side when the power factor of load is 1
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and power factor in grid-side when there are AC-DC loads
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