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Research on power distribution network operation optimization strategy considering
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Abstract: The rapid development of agricultural economy
and power distribution network automation technology provides
possiblility for fine management of electric irrigation load and par-
ticipation in grid regulation. Firstly, the electricity characteristics
of electric irrigation load are analyzed. Then the optimum opera-
tion strategy of electric irrigation load under the influence of time-
shared electricity price is calculated with LINGO model. On this
basis, the particle swarm optimization algorithm is used to calcu-
late the optimal operation strategy of distribution network, which
takes into account the influence of electric irrigation load. The ex-
ample based on the IEEE33 is analyzed, which verifies the effec-
tiveness of the operation optimization strategy proposed.
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Fig. 1 Annual agriculture irrigation and drainage

load in a region
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Fig.2 Load curves of agricultural power network

on august in a region
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Table 1 Water requirement of several main crops in China

m%(666.7 m*)
ARy
) HiLIX — —

i L TEE  TAE W
WEH darh 4672 300~450  250~400  200~300
H A 300~400 250~350  200~300
R derh 484 400~550  300~500  200~450
—&NEAE e B 500~700  450~650  400~600
dedt JbEB 300~500  250~400  200~350
LK NFE AL EEEE 250~450  200~400  160~300
derh 46742 250~450  200~350  150~280

it ] 250~350  200~300
whE Zdt 200~300 180~280  150~250

ok PgdL 250~300  200~250
) dhalls 200~250  150~200  130~180
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Fig.3 IEEE 33 node distribution network structure
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FARERHE S5 = {8,9,10,11,35,21,33}
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Table 2 Electricity price and average head

in different periods

i B L/ Oc-kWh') P35 FE /m
8:00~14:00 0.7 3
14:00~20:00 0.5 4
20:00~2:00 0.3 7

2:00~8:00 0.3 8
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Table 3 Optimization results of electric irrigation and

drainage stations considering time-of-use electricity price

B Dy PUCRTEITEE OUGH  EAE
K b I B HE AW
8:00~14:00 8 6 250 1839.3 2581.5
14:00~20:00 4 6 250 1751.7 34421
20:00~2:00 7 6 250 1839.3 6 023.6
2:00~8:00 3 6 250 2 102.1 6 884.2
g RANE s (i
Rt HALHIE LW
8:00~14:00 8 000 2354.3 33634
14:00~20:00 8 000 22422 4484.5
20:00~2:00 8 000 23544 7848.1
2:00~8:00 1 .000 336.3 1121.1

HH 2R 3 AT A, DL AR, M 2R ol A T H 9 o
7 532.7 o6, Ak e R SR R 7 287.4 9T, PALAE
SBTEANTT SR A SCHE I SR X K IR i as 17 il
Trpidl, AT 48 9 H 245.3 7¢,

AE R IEEE 33 75 s5Ub i e L X461 o 2%
LEFI AN 4 BT o

B e,
1 oo

20

19 : :

J 3 4 5 6 7 89 10 11 12 13 1415 16 17 18
(2 ; : :
23 O

24 2 27 28 293031 3233

B4 [EEE 33 %5 & BT E [ M 28 25 1 B

Fig. 4 1EEE 33 node distribution network structure diagram
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Fig. 5 Electric drainage irrigation load curve
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Table 4 Network reconstruction solution

RiAiDEE P25 FE A T

0:00~7:00 8-21/9-15/12-22/18-33/25-29
8:00~21:00 7-8/14-15/9-10/32-33/25-29
22:00~23:00 7-8/14-15/9-10/32-33/28-29
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