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Rational Control Method of Energy Storage Power in Multi-power Distribution Network
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Abstract: Due to the inaccurate power deviation and network loss results obtained by the energy storage power
control of the multi-source distribution network, the power control results are not ideal. A rational control method of
energy storage power in multi-source distribution network based on ant colony algorithm was proposed, and the
energy storage architecture was designed, which is composed of energy storage controller, photovoltaic controller,
wind controller and other equipments. The operation characteristics of energy storage in multi-source distribution
network were analyzed. According to the characteristics, with the goal of minimizing the sum of operating costs and
resource depreciation costs, a rational control model of energy storage power in multi-power distribution networks
was constructed, and the model was optimized and solved by ant colony algorithm to achieve rational control of
energy storage power. Experiments show that the proposed method does not experience overvoltage and
undervoltage, the network loss value is only 85.5 kW-h, the three-phase unbalance is 0.18%,and the power deviation
15 29.4 W. Therefore, the proposed method effectively improves the power control effect.
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Fig.1 ~ Multi-power distribution network energy storage architecture
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Fig.2  Flow chart of solving the control model

based on ant colony algorithm
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Fig.3  Analysis of power variation results on a typical day
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Fig.4  Comparison of test results of reasonable control performance
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68

3 H P 4 v i) S 30 B50HE W], 80 BT AR O v
XT 22 HL YR T L At e 2 R S R R S AR 2 i
PRk LR B R R A O 5 SCRR[BI T I E 2
U5 FEL D i B DI 3 B o) 1 e I 5 SR 7
00:00—06: 00 B Bt th 0 T — ik i R84, JF H
7 12:00—18: 00 A B HH 30— Uk % H R B4R« Sk
[4]75 75 7E 22 F U5 T H, T it 7 ) 3 65 3L 4 ol 1Pk g
MRAEE R P BT — U B e 5, R AR T B
/& 00: 00—06: 00, J PP J7 s A2 ik rh
IR0 T A R AR B A H s s 0 R sl iR s
SRS AR RS , T i i
AT B T 25 5L LA T 1 D 285 fi 2 R 28 T AE
RLIE , BT DA RCEE T 22 i Y FL T i R T R 45 B
Pl AR

2R L =S [R5 R I I 28 e L —
AP B2 DA e D23 0w 22 , P20 A9 52 30 45 2R
mE s iR .

100~
[Amreor: EA kB B4 s

90

R K]

"

o

80

T

70

o 24 S AE/ (kW - h)

O

60

R

5

e

50

40 5

=}

TR A Bt
(a) 25 b1 FE
i Pl B scmkpm: Bk
0.5

0.6

A5 %

0.1 10 20 30 40 50

TR A S
(b) = Ay i

7
¥

L

40F

30-
10 10 20 30 40

R BEA Bt
(o)1 % w2z

¥4
PN

e

VRS PAY

]
A

i

T
HHH

KI5 ATl D5 5 T Bl 4 R0t

Fig.5 Comparison of control results under different control methods
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