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Abstract: [Introduction] The application scenarios of peak shaving and valley filling by energy storage connected to the distribution
network are studied to clarify the influence of energy storage access on network losses and voltage quality on the distribution network
side. [Method] The paper analyzed the change trend of network loss power with the energy storage injection current and access position
during peak hours of energy storage discharge, and then analyzed the change trend of network loss power with the energy storage
injection current and access position when the energy storage system was connected and charged during valley hours. For the influence of
energy storage connected to the distribution network for peak shaving and valley filling on the voltage of the distribution network, the
influence of different energy storage injection currents and access positions on the voltage distribution along the distribution network was
studied from the perspective of energy storage discharge during peak hours and energy storage charging during valley hours. Finally,
considering the total voltage deviation index of the distribution network, the influence on the total voltage deviation index after the
distribution network which was connected to energy storage was studied. [Result] Through simulation calculations, the influence trend of
energy storage participating in peak shaving and valley filling for the distribution network on network loss power and voltage loss is
analyzed when different fixed or continuous values of energy storage current and access position are taken, and it is compared with
theoretical analysis. [Conclusion] The study will provide useful references for the coordinated planning and optimized operation of
various energy storage facilities in the distribution network, and it has good engineering reference value.
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Fig. 1 Feeder current distribution of a radial distribution network

with even load distribution

SCBE SRR BB 1, WX e (0, 1);
i (x) o DR IS BV R IR A0 A
IR B K R E RH R R, DU g e A BETE A 1Y
INRER B Ax N B TR0 2 (x) RAx, 1T LAAS 31 i 1
INISET IS MF

1
P, =3jO 2 (x)Rdx = I’R (2)

F 3 (2) RTHL, e Dot B2 A D) Bk T 4
it L AE AV A LB CH SRR AR B 1 i, B
JEEHELBHLR B g B A HL L), S50 T8 i i HL O A
T2 B L BB 7 B R
[ A s, R Fof B i 20 L 9L 9 A, (o0) AN R 458 )
P, (3) L (4 PR, (4) i R 5
SRR 1 IRy R LR
i(x) = L, (1-x) (3)

1
1)2=3fO 2(x)Rdx = R (4)

1.2 BAEERS
1.2.1 i BA e

TE B 5t 2% 16 dm o A 45 A Bif E &R S8 ( Battery
Energy Storage System, BESS), fitifig R4t % HHEH
TAEEY, 73BT e Wi Be | A4S I Be LU E H i dE AT
IS o X 52 PR O 0 B8 2R G, 11 I I Bt
5T RE AT 70 ML B H, DA e 1T [ g 40 s S R
HAbAA B AR, A S B TE S Wi B | (R4S I Beifk
A7 FE R A S B0 o T F, R0 e i R gl b T B 2,
FELR B A i TC D A /b, BIRTIA SR 152 26 £ fr 1Y)
DR B R, AR M S RE i — A S S
AVC( H 3l H#, = #2 ill, Automatic Voltage Control) ¥
T, P Y T Py kM ke R T T AME A S

TCTRE, B, WA e R Gia 1T T DR R AL
iy DR A, A HR TR PR A A ) 3 R B AR
AR o 25 6if BB &R S0 A o 0 I B AR Ik F IR R g
(1>0), W= s B e R AL A, TR L I 40 A
Kl 2 (5 R

FRGPIRTC L 52k
B2 fEEERFBENGEITKEEMBGELRRS H(ME)

Fig. 2 Feeder current distribution of a radial distribution network

when battery energy storage system is connected (discharge)
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Fig. 3 Feeder current distribution of a radial distribution network

when battery energy storage system is connected (charge)
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