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Research on low voltage management strategy in distribution network area
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Abstract: In order to solve the problem of low voltage in the distribution network, the specific mechanism of low
voltage generation is analyzed and designs multiple differentiated treatment strategies is designed. Based on the
existing research, the key technologies of the three commonly used low-voltage treatment schemes are sorted out
and analyzed, especially the structure topology, control strategy, compensation method, model prediction and other
aspects are summarized and discussed. For the engineering application of the three low-voltage treatment methods,
data verification and simulation analysis are carried out. Finally, the article summarizes the low-voltage treatment

methods and application prospects.
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Fig. 1 Typical topology map based on autocoupling principle
REEA A ES FEELU MR ARERT
TR (I, kb 2 A e 25 AR Sk P i LA U,
Aokt , DABRER Ui B IR isfT. BeAh, 18
SBENERERAE R, LA TS i i 5 8
FY 25 8% T P

44 | @5 5 dl - 2023 FEFE0EE1H

2.1.2 #i R

LR AR H T

1) 4n 2R B 25 48 2 1 i st 5%, B4
3 /PP B i i I o W = 1 YR NI O B S
REEE T, IR He 2% 1 2 i o BT T

2) 4n R H g AL I ) AR R R T AR
ERIS%, S EMBMEERENHERS,
PABE R 5 il F I M & . A28 F 2% B b 17 A
BEAMESAREENLE D AU%, Hik
B fiol & L 490% < AU%<95%, S,Zh1E;
85%< AU%<90%, S,Zh{E.,
2.1.3 AL E

e, B YRR AT U RE TR VE BE A B
W& X R AT S by A, DA e B v e 31 F, T
(BT ARl =S %I X 38, FF B i 3 e fr
B, DAWRORERES EATA 1 AR RF & LT E
min S Uy S Uy (1)

A, ©,,=0.95 Uyxs pa=1.05 Uy,
22 ETHNBEFHRBESEREE

2.2.1 WAIRF BT
HLAY AP E A B 2 R

@ A

fic HL

u

T L s
A28

At

4K§ [
B

A 25

iﬁ@_,4<% 1
g T

FHIA AL g

o AP o HUEP A
* CIAPE * B I e 4 )

o kTR E * 18P A A
B2 EFHRABETFHHRRAINE
Fig. 2 Typical topology diagram based on power electronics
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Fig. 3 Typical topology diagram of parallel inverter
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Fig. 5 Control block diagram of inner loop current controller
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Fig. 6 Typical topology diagram of energy storage system
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Tab. 2 Before low voltage control in the substation area
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Tab. 3 After low voltage control in the substation area
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Fig. 7 Low voltage governance monitoring diagram
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Fig. 8 Low voltage governance monitoring diagram
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Tab. 4 Node voltage
Bpr. (pu)
N1 N2 N3 N4 N5 N6
N1 1.00 0949 0835 0796 0779  0.724
N2 1.00 0978 0957 0935 0924 0912
N3 1.00 0981  0.961 0.941 0.930 0916
N4 1.00 0983 0965 0950 0940  0.931
N5 1.00 0983 0964 0951 0.946  0.937
N6 1.00 0982 0963 0955 0949 0943
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Fig. 9 Voltage trend diagram of each node
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