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Research on spatial load forecast of distribution networks based on ant colony algorithm

ZHOU Quan', DENG Jing-yun', REN Hai-jun', ZHANG Yun', LI Jian?>, SUN Cai-xin'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology (Chongqing University),
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Abstract: During the process of spatial load forecasting, the acquisition of transition rules of land-use types is of great significance
for prediction result. This paper proposes a new prediction method for improving the spatial load forecasting of distribution
networks, which uses land usage method to simulate the developing process of city land and predict the future type of each little quarter
in planning region. This method uses the adaptiveness of ant colony algorithm (ACA) and its advantages in classification rule mining
to get the transition rules of land-use types automatically, according to the fact of city development. And it can overcome the defect of
traditional methods which always use the static transition rules of land-use types. Atthe end, this paper exemplifies the validity of this
method.

This work is supported by National Natural Science Foundation of China (No0.50607023) and Natural Science Foundation of
Chonggqing(No. 2006BB2189).
Key words: spatial load forecasting; transition rules; classification rule

land-usage simulation method; ant colony algorithm;

mining

RS TM715  SCHERFRIRED: A WERS:  1674-3415(2010)24-0099-06

0 B|= ATAH I [ 25 (B a0, FOOU0RS BERE =, A H AT S
(=]

(] S if FICIASE Y (1 32 535 - LD RO

25 [ f gy T T 20 el 80 EARHISEE K
H.L.Willis $2 1M, H H 078 T AR BES T R
KA &, 1 Hoad GE TN A fay B9 1 o B A AR
T o [ PNy A58 253 TR A7 A F0 £ 7y v o AT i 3Rk
2R I H 7 BLEER S i s Rl 22 A R T
R ZE, TR . 0 B LRI /N X
OB 2P iBuR b F3balkees 1 i we: v |V R AR T Sl

HETH: BRAAXFAFASTHRE (50607023); E&K
TR ARAFEALBTE (2006BB2189)

LA P, SR AL PR L, AR 5
BT S /N XA (R B AR 2, BRI B )
(1 A BBt o AN A B 1 o 2 T LA 80 A, T
I 5% SR Je B P32 O A WIS ) U o SCRIR[ 1]
et 28 DA (10 2 ) G TN v, ek b 1 [
OB N IET G I 73 I V350 R E
(EEARTINE R R AR G0 Ty ik SCHRT12]88
HL S ORI, e T 2% R 2 Al R I 32 11
Gfi TN R (HR RS HU ik
KA B A8 A /N DR 52 A Ao K0 PR WA 4 B R A



- 100 - Y EE R R

SCHR[13134 Hh 2R AR e e e 24 ] 0 25 SR O] e
B, AR RERE L me A TR AR X S
INDCRSR ) A T SR ALK — ke b, (H LA e
WAL R A AE N A 3R

ISURE S BOR A4 M Dorigo! 45 A4
(g A TRRE 0 B G U A S, U
— AR AR Y, I E AR AR AL T T
A5 UL S, T OURR LA I 70 SN2 3 1
RN REAHAR IR e B C HL P R 5
ARSI T TSR SR PR e H X 2 ) A7 Ay T Ty
25 BRI 07 020 N X R AR SR - A 2R
PEATRU, B R A R AU SR B A AR HR
FHHBZS TR PR B 4RI o e 24 4555 53 S B A 5 T
K DI S AL 0 0 ) By, A7 R T A
DRINI A £ G Ao 222 18] 23 o
1 WEEZE
1.1 WEEERE

ISR SR I AR, BEFEFOE R AR R
T FRAT IR B3, %A TR I 18] R ST L AN I
. WIHEIZ S R RE AR I B SR R
NIRRT A OIS BRI T 17 A2 3. L,
PR R A 2L RS PO BUARE PR B ARA T 0 (R B — A
SIE DB o IS A2 1) A9 O o S o ) 2 )
A HTLARAA 211 1] 4% 2R WU ) B WIS fo S B 422 11
ERITN < WY e iR e giiipu R A1 2172 RN
b U8 W ASCRE S IR A RE i B

e e e
¥
%
¥
S
£
i W Y Y

(a) (b &) (@
E 1 sl R R rEE

Fig.1 Schematic diagram of ant foraging
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Fig.2 Schematic diagram of ants' constructing rules
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Fig.3 Overall flow of spatial load forecasting
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Fig.4 Partition of regular small areas
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Tab. 1 Part of discrete decision table

ID C1 2 c3 C4 Cs C6 Cc1 D
1 1 3 3 2 1 2 1 1
2 2 1 1 1 2 1 5 1
3 1 2 2 2 1 2 1 1
4 2 3 3 3 1 2 1 1
5 2 1 1 1 1 2 5 3
6 1 1 1 2 1 1 4 3
7 2 1 1 1 1 2 5 2
8 1 1 1 2 1 2 8 2
9 1 1 1 1 1 2 7 2

10 1 3 3 2 1 1 3 4
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Tab.2 Part of the transformation rules

N 1

IF C1=1 and C2=3 Then D=1

AU 2:

IF C1=1 and C2=1 and C5=2 and C7=2 Then D=2

N 3

IF C1=2 and C2=2 and C4=3 and C6=2 and C7=2 Then D=3
FUN 4

IF C2=1 and C3=1 and C5=1 Then D=4

* 3 DEMMGTETINLER

Tab.3 The load forecasting result of the land of every sort
MW

g Ik wk mR B AR
2007 19.0 73.0 534 18.8 164.2

2012 25.0 89.8 77.4 259 218.1
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Tab.4 The forecasting result of the load of every sort

2

km
A Tk R4 Ja R GipEd SR
2007 0.8 1.96 2.92 1.84 7.52
2012 0.96 232 4.0 252 9.8
MR FR R, K8 foar bR DL

AR, 13282 I 3 AR 5.
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Tab.5 The load density forecasting result of every sort

MW / km?
A Tk (N2 Jai B B PEELN
2007 23.8 37.2 183 10.2 21.8
2012 26.0 38.7 19.4 103 223
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Fig.5 Spatial distribution of small-area actual load in 2007
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Fig.6 Spatial distribution of small-area load forecasting in 2012
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