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Optimization strategy for power supply configuration in distribution network
construction under microgrid collaboration mode
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Abstract: As the scale of distribution network construction expands and power sources diversify, mismatches
between power supply and load demand often occur, leading to high energy consumption and poor system stability.
Coordinated operation of multiple power sources—such as energy storage systems and diesel generators—can
effectively smooth load fluctuations and improve power reliability. This paper proposes an optimized power
configuration method for distribution construction based on a microgrid—multi-source collaborative system.It uses
BiLSTM to capture load and output patterns, and optimizes parameters with a fruit fly algorithm. The method

improves supply-demand matching, boosts efficiency, and cuts costs, making it practical for real projects.
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Fig. 1 Typical microgrid construction power supply

collaborative system framework
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Tab. 1 Collaborative operation priority rules

o MR BAT S BEE U
L e U R
T AT, RENLER <T 3%
W Tgigif; R, W

< 20%) R AL < 80%
BB ) RIS L
W% <TG g, RHURmER O
pe N W< 30s
> 20%) 70% LA E
% % / 4
S F AR ST YT
FOMIRE AT U ShRemRe R A< 0

5 min)

T BB UESERN, T £ 5 sl BLH P [R)E
. hBCHL e TR AC B RE BRI 2R

2 e M EE TR R IR B AR R
2.1 ZBEFHEGLE LR

o G 0 b e 452X i o, Ot T o, 5 B
Bk, AR RERE- A -RE T RO Y
% HERW R DL fL i s, B Aty R3s 47 Hbx.

(1) REREMRAL A bs

e /MCHE T 4 FRIBIF £5 4 BERE . 1 v I



Bt ] Blp bl B P I L i 1O AR SR

Fr LA . SR A HUPL T RE B il BE U L AT RE

T T
F =) (P A+ (P PAN) +
t=1 t=1

T
2 (ks
(=1

R, Py A eI 2RO W FE L Bh 35 p oy 58
{Hh % LB RE R B [g/ (KW -h) 15 kg oh fiff BE 70 ik
RAFER s Egy Epg. 50 9 At 21 i 68 7T
B,
(2) WAL HER
B/MUELE 2 A, GifiR&BE. S8k
R MEARH, AR
F=C

il

T
Z(Cmmgéﬁ"@ﬁ + Clizs SOC, )

A, Cyp. Cresr BIA ST R LS i E R 5E
W B A s Crp b A&, SOCh
I 20 fiff RE A LR S

(3) FE LR H s

12 1l T BE £ 15 Tl rhe Do e A R L R R 22
TiIBXA

)

Eﬁﬁﬁﬁz,t - Eﬁ%ﬁ,t |)

i+ Coaee + Cora +

2

F —max’ {mm,, | |Pawars, =
3 N2
KA, Vigro Vi, 20 B4 %106 T8 £% 5 %
FL 2 A R s VoA B E HL

b BRREBCH

F=w F\+w,F,*wF, 4)

K, oto,te,=1, #%iE LY RRERIE
RS
22 HEEREREERNE

LR RE T 2 A bR P[RR AE o6 5L, A R
KA I (BiLSTM) I fid & etk 45
A, BILSTMA|H AT LSTM (LSTM ) 5J5EMH
LSTM(LST™M A FHAT &4, 240 IR 240 5 W [
BARRAEL M 55 2, ARk

Kﬂ<m 3)

H, =[hi hi] )
S0 Sk 49 4 N D B R A ML T A A A T

Smart Grid | EEEEEEE]

J- 0 0 ) R AIE ) e L, AT R O AR G R D
(R Ppy,. H Py, 5 T U Poga, [ 3 &
A,

BiLSTM i £ W 2% 1% #& 75 2 5 45 4y an & 2
FroR .

2 Vi », Vi
{IS AR A
\ \ \
A% <— LSTM —|LSTM [ LSTMIS
7 /7 77 /
/ T / )
i 17 4% \ LSTM—1\>LSTM \ LSTMI—>
SN N
N N N
A B X X, Koot

i )
C/1 :\>< ! C,
! I
I X '
|
:Sr;l tanh :
! I
! I
h_ ! N h
t— T o t
v e T

(b) BiLSTMHEZE

B2 BILSTM EMEEEHT XS54
Fig. 2 BILSTM neural network propagation method and

structure
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Tab 2 Experimental setup parameters
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Fig. 4 Time series curves of microgrid energy consumption
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