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Table 1 Load fluctuation
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X2 0 sh M B A | T B AR 45 s B PN 14 0 B 9 R
P BE LA AT ARSI G0 far 9 B Sl AR SOk
g 2P G far 7 U Sl R4l 10 A4S SR IXCJE]
A1 g Ak B DX ] D) R FH 45 M 5 43 A AR 4L

HR A 1 34 45 Fob 70 i 110 0 20 M 15 8 RN A fe JLAR:
) ot % 0 28R 0 TN | 3 o 9 T AR R A AT 2 A& R
faf SR SE PR F | 28 1A AT LAAS 2 A 25 1E AL
iR,

1.3 EEMNEBTEEITE

FI K T R (14 D 265 B ASE L ¢ P A e i A X R
i B 32 S 0 L A 3 28 A5 XAt r T S 1 B ol 52
HW I,

MR 58 2 0 | 2k B 1 RT3 A T B O R
nk 2 s,

%) SHEERETEEXER

Table 2 Relation between conductor
sectional area and reliability

B/ mm? Al AER B/ mm? AlAER
35 0.9991 120 0.9995
50 0.9992 150 0.9996
70 0.9993 185 0.9997
95 0.9994 240 0.9998
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Table 3 Length and type of lines

before improvement

e B KJE/km || B S KE/km
LGJ-35 33.609 LGJ-35  26.076
K+ LGJ-95 9.571 41 LGJ-50 12.866
— — LGJ-70 5.175
LGJ-35 0.876 LGJ-35  87.670
AAH LGI-50 14608 || FH O LGJ-50  4.005
— — LGJ-70  36.941
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Table 4 Length and type of lines after improvement

WIS ek RS2 K /km FL R T 46

LGJ-120 33.609

Kt ! -
LGJ-185 9.571
LGJ-120 0.876

# A J -
. LGJ-185 14.608
. LGJ-120 26.076

IR ! —
LGJ-185 18.041
LGJ-120 91.675

woh ! ~
LGJ-185 36.941
LGJ-35 33.609

KE LGJ-240 9.571 41
LGJ-35 0.876

R LGJ-50 8.909 8
5 LGJ-240 5.699
LGJ-35 26.076

2k LGJ-240 18.041 22
LGJ-35 87.670

B LGJ-50 4.005 40

LGJ-240 36.94

B L i 22, 3R 5 g i 0 AT R D 22 X G
MF 5 BT 15775 2 BeA B0GE XY
Jis A 22 ) AL
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Table 5 Comparison of voltage deviation between
before and after improvement

s MO R RO R RO LR R 22 /%
Lm/jé

HL A 22 /% FE1 EY
KF -20.57 -11.93 -13.90
AR -10.64 -5.65 -6.43
AU -14.75 -6.79 -8.24
B -22.34 -13.45 -14.26

ghE A b ] SRS X 4% O Rk AT Al SRR
i, 35 6 25 WL HA TSR TP AL 45 51 | O3 5 AT SRR T
flh g e 7 iR,
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JE 1B LCC AR, X FA Lk, % 2 1 LCC B
e, Ben] IR 2 K F TR el 2o R ELR
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Table 6 Results of reliability evaluation
before improvement

. U
2w
KF 101 099162 73.420 0.99197 70.374 0.99163 73.342
KA 14 099386 53.749 0.99421 50.703 0.99390 53.672
67 099099 78.944 0.99134 75.898 0.99134 75.820
BT 134 0.99183 71.564 0.99218 68.518 0.99184 71.487

xR RAYEREETEEEEER

Table 7 Results of reliability evaluation after improvement
Jio Bt g
ESEE- 265
K101 0.99383 54.089 0.99417 51.043 0.99383 54.012
A 14 0.99633 32.145 0.99668 29.099 0.99634 32.068
A 67 0.99503 43.502 0.99538 40.456 0.99504 43.424
i 134 0.99540 40.262 0.99575 37.216 0.99541 40.184
KE 101 0.99407 51.923 0.99442 48.877 0.99408 51.846
KA 14 0.99647 30.961 0.99681 27.915 0.99647 30.883

o

RS-1 AIHC-1 RS-2 AIHC-2 RS-3 AIHC-3

RS-1 AIHC-1 RS-2 AIHC-2 RS-3 AIHC-3

2 A 67 0.99518 42.673 0.99559 39.627 0.99525 42.595
B 134 099524 42.244 0.99562 39.198 0.99528 42.167
FSICCIFMHMER
Table 8 Results of LCC evaluation
FE B C./TIIC Cw/FIE Co/TITC Coo/TTTT Crpe./TTTC
KE 586977 259.080 11.740 1083.938 1918.255
: ARHE 246472 92904 4929  43.655 378.102
s 626319 264702 12526 725.122 1603.617
B 177552 771.696 35510 1212941 3724.647
KE  198.114 259.080  3.962 3050.373 3503.605
) ARHF 112,681 92904 2254  127.921 331.252
AU 355.636 264702 7.113  2005.615 2618.840
B 726580 771.696  14.532  3284.339 4768.083
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YRR T LA T A T AT AR TR
I B B AT H R A 22 5 T SE PR TEAL AR
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ST A T R X R 9 S BT TR T 10 kV Bk
o i SRR BE BT vk DA B AR S 9 Y L AR S
R, ARSI 2 v S R AT AT | A H ) Bl
T U HR AR B A T AR T R AR
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Improvement measure optimization based on LCC for voltage quality
of distribution network

YANG Jintao,LE Jian,LIU Kaipei,LIU Yang,ZHANG Guangyi

(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)
Abstract: With the consideration of load fluctuation,the power flow of distribution network is calculated
by the back/forward sweep method,the voltage deviation of each load node is evaluated,and the power-
supply reliability of distribution network is calculated by the hidden Markov method. The measures to
improve the reliability and reduce the deviation are put forward and technically evaluated. The technically
feasible measures are economically compared based on the LCC(Life-Cycle Cost) analysis to obtain the optimal
improvement scheme. With a distribution network as an example,the specific implementation of the
proposed method is described and its validity is verified.
Key words: electric power distribution; power-supply quality; power quality; LCC; electric power supply

reliability; voltage deviation; optimization
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