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The middle-voltage distribution network planning of new substation based on

improved genetic algorithm
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Abstract: Regarding the load uncertainty and infeasible solutions produced by the genetic algorithm in distribution network planning
of new substation, this paper improves the cross and mutation operations in traditional genetic algorithm, and proposes effective
methods of repairing the crossover lines, insolated link or loop produced after cross and mutation, which not only ensures the
amount of feasible solutions, but also keeps some excellent gens of the infeasible solutions. Meanwhile, the loads are expressed by
interval numbers, and the interval power flow algorithm is introduced to consider the load uncertainty. Example results show that the
planning by the proposed method is more reasonable and the obtained network structure is still practicable when the load is up to 15%.
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Fig.2 Repairing crossover line

(b) B

3.5.2 fRRAEN . AR5 o ARk

CLEE 3 A4 13 B «

1) MBI AR H sl T s [ 87 A e, 3 [ 2810 )
BAERMC, WEEHRIN, 3. 7. 9 =S AU
JiE], WX =ASSAIOL T Rge8, B3 (a).

(2) fE3. 7. 9 =ANE 9 —NIk, H
H B SR SRR FA R

(3) FECEANRGHNM AP ERBIRE 9 SFE
BRI N 8, FIKT 8. 9 P IEL S HAL L BRI
SRR, WiOT 7-9 B2k, B9 AUEER 8 AL, thR
AR IFEANRGE, WE 3 (b). R 8 miA
FFEER, NHBIFEE O AR A, DA SHE,
BB B A& 1) RO R EN R
(4) BRI Ao I 8, ARG 5%
.



-76 - A ERBEY B EH

2 2
(a) fE5L0T (o) 155

3 MiIHDEE
Fig.3 Repairing isolated loop

3.6 DATTAHE ERYALEE

Sia M ZEAHEL, v s v 9 1 A7 i S0 5 0 2
TR, B0 s ) 2% 5 A 2R T 1 7 ey Tl
Ho SEPRIZATIS,  Hp He I 4% (1) 4y 2 70 TROIIAE PR —
SE VS A4, AT RAR] X TR) s A7 A 1 0 A2 A
il

73 P Aer 1 BRORT L BRAE A5 B SR, 49 gl
TR PR RRAE, @RS H bR T BN R A
WIS H R eR S A — AN D TR, fh A 380 R o 3 i
PR AR S — X, ok AL S Ak 2k
ATV o AN SCHH DX 00 ] iy a2 i e 67 Ao AN o 1
ST

u>%%ﬁﬁﬁmammMﬁﬁ{$ji,u
SRS RILS, ) BATHE A, A

BRIX IIBUREH R IR P+ LU Ui LIRS, AT

PRI SE, 3% BRI BRI LR,

(2> FISR— MR 50 1L B
W, 13 BRI, AR (6) ARIERN
TR BT SO IR BRASR M, AHE R
BRAR. 7, SRS AT AN RS R L
FH.

(3) M F 4 RAE—AANE, 3 BRI L2
FEA GRS, S A — AN T A T AR
HIRRASE, 2t (9) SR RN 3 AR

Ji= Zn:sz D

k=1,i#k
K f ABANMARIERNAE; Py N @ DNAMAEAHE
KT 2k AN MARIAEXS A ERE; n I PREEANASL.
3.7 mEE (B4
4 E4l
AR AL S . AR, 1A FEL T A X

| wesnsy, 5w |

TE AT 4R A

SRR

[E]
S

SR, HeiR
4 ZEEHETIAHERRNEEELRZE
Fig.4 Flowchart of genetic algorithm considering load
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