20245
w9 H & EAIE

DOI:10. 19652/j. cnki. femt. 2406238

VTR S AR P B R 4R AR AT S R

R SHEEY Lmk’
. Hh R AW 3k 35 47 ‘i%‘%} WAL EELBE(ZR A T E 443002;2. Z A ¥ E A 5 HEEEE
H & 443002;3. E W T E® AR AT = I BFH LK 4 750002)

r L0
LDJI]

ESgeplt

O A A R AR A ek A e fe] R R4 A = AL TR (distribution generation, DG) Bt Bl 45 B, /A2 7 AT P 3R 45 R 0 sk 25
B TR 4 T — b 2 0 Y PR 3R I 1Y B T ) 'ﬁfﬁFU}I—JﬁEﬂkai 58, 5 TR AL ) 5 R T RS AT BT Z A B
HRLREET DG g v i 4 R AESL ; H, LT 04 IC B 28 B 2 35 M 9 B 3T ABRBEBUAS M T W] SR8 1T 20 5K T 1 L
B DO BRI A 5 SR L P T B R E DG R iiﬁji&*ﬂﬂ%ﬁ”%ﬁ’]ﬂﬂ)ﬁxﬁlmi‘”””J?%jfifﬁ?%%%'l T IR A A5 R
1) SR i 7 125 o D30 e R B b 4R 1 2K R AR 25 5 IR L T TEEESS 7 A5 W 45 X6 B [) 415 Ak B B0 4 mf A3 Pk b AT IR IE /0 b . 5 R R
Y T 4 00 3 35 R R AT T B Y TR B O T P A i O AR A L T LA B R A R 1 A L AR s AT AL .
SRR T 09 5 A 2 R FE P R B R AL s B AT AR

HESES: TM727;TNOL SERARIRAS : A ERRAEF RS EKEG: 470. 4051

Economic operation strategies for distribution networks taking into
account seasonal PV outputs

Chen Zhongxian'® Zeng Xiangjun'’* Ma Penghuan®
(1. Hubei Provincial Key Laboratory of Operation and Control of Terraced Hydropower Station (Three Gorges University) ,
Yichang 443000, China; 2. College of Electricity and New Energy., Three Gorges University, Yichang 443000, China;

3. Power Science Research Institute of State Grid Ningxia Electric Power Co. , Ltd. , Yinchuan 750002, China)

Abstract: Aiming at the problem of how to plan the allocation of distributed generation (DG) in the process of
distribution network construction so that the grid company and users can obtain considerable benefits, the paper proposes
a cooperative optimization model between the grid company and users that takes into account the influence of seasonal
factors. Firstly, the overall framework of DG construction plan is constructed by considering the interaction between
distribution network construction and operation. Secondly, the distribution network planning model under the constraint
of reliable operation is constructed by taking the economy of new distribution lines as the target and taking into account
the cost of carbon tax. Then, a user benefit model is initially constructed by considering the distribution of distributed
generation (DG) and the adjustment of power consumption strategies during operation. To address the optimization
problem, a co-optimization model is proposed using a genetic algorithm, aimed at maximizing overall benefits. The
feasibility of this co-optimization model is then validated using the IEEE33 node network. The results demonstrate that
the proposed distribution network benefit optimization model, which incorporates clean energy access and seasonal
factors, can effectively enhance operational benefits while improving overall performance.

Keywords: distribution network; distributed power; seasonal factors; co-optimization; operational benefits
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Fig. 11 Four seasons separate vs. combined benefits
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Table 2 Parameters of installed capacity for scenario 1

and scenario 2

A Bt Y5 1 0L/ kW Y5 2 ML/ kW
Kz 800. 708 5 823.391 7
B 808. 645 3 772.756 6
Tk 801.691 1 787. 690 0
S 809. 939 8 827.008 1
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M 2 ATLAE L 5% 2 B HLA A A ) I B 1 B
MEZRAR R . TSR 2 I8 T R AR A AT
AT 4 1) SR, A R T 0 RLRE IR A MR . A R
TRk AR K v bk A, 22 9 B R Sl 6 Y 58 3% 91 T i i
AT 980 T ML 5 T A A A4 Ol e vl i 4
65+ Sy Ly M B v T I O A R G RO T T LA
. WEEIHFGRMOEIA S TREY AR T RRE
RGVE R E R G ma o fe . il ad 42 4R R IR it 25
5 AT R 255 58 . RGRELEA [ 2237 15 Bl e (£ 2 17
AR AR TR RE TR 00 B2 8 AR » DT 52 B B A
LT MIAEL AL 4

R 3NORM R 1 Mgt 2 KR 4 DAY LA
FRAES Y BC R 8 AR S R

Hi 3 AIAL 555 1ML, T8 5 2 R Z 5
B RIBE T A P A6 32 47 B BOAR 8 8 #2047 07 47 568 g
R A 2 T B I T R R e PR O SR % 5
S 2 MRS RYHEAT Y LR PR A R R A T L T D H AR AE
T P B R S B e L I 4 AT AR A RE IR R T AR T

Hh BB O T



20244 9 B
H435 HOH

R3 HR1MFR2MRSH

Table 3 Scenario 1 and scenario 2 network loss parameters

i Bt Y 1 M/ kW Yyt 2 WA/ kW
B2 12.887 1 12.181 4
S 12. 666 8 11.928 0
k2 13.496 1 13.223 6
LS 13.039 2 12.434 4

Py 249 12.947 9 12.210 4
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Table 4 Comparison of models under different network nodes

REPLS IEEE33 IEEE39
BHL/ kW 1 316.097 8 1 376.025 9
451/ kW 12.210 4 12.935 6
ik /ot 41 781. 17 43 697. 15
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