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Fig.1 Flowchart of proposed method
for voltage deviation management
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Fig.2 LCC decomposition model
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Tab.1 Typical purchase cost of distribution devices
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Tab.2 Difficulty degree of project implementation
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Fig.3 Connection diagram of a 10 kV feeder
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Tab.3 Line parameters of a 10 kV feeder

Ly SLAM KE/km BH/Q BE/mH
1 LGJ-70 0.908 040860  1.174044
2 LGJ-95 0.950 0.31350  1.218850
3 LGI-70 2.265 1.01925  2.928645
4 LGJ-95 0.660 021780  0.846780
5 LGJ-35 0.300 0.25500  0.393600
6 LGJ-95 0.560 0.18480  0.718480
7 LGJ-70 0.480 021600  0.620640
8 LGJ-70 0.470 021150  0.607710
9 LGJ-70 0.340 0.15300  0.439620
10 LGJ-70 0.545 0.24525  0.704685
11 LGJ-35 0.700 0.59500  0.918400
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Tab.4 Loads of a 10 kV feeder
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Tab.5 Evaluated voltage deviation of Nanlin line

i A 7T FL PR 1E T ToLH &
N SRE/KV WE/%  EBRE/AV W2E/%

JIERTT 1 5.493 -4.86 5.570 -3.52
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THRET 2 5453 -5.55 5.536 —-4.11
& Y 5.416 -6.18 5.504 -4.66
WEKT 5.382 -6.78 5.475 -5.18
A 5.357 -7.21 5.453 -5.55
ey 5.238 -9.27 5.349 -7.35
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Tab.6 Schemes of voltage deviation management for Nanlin line

. ED E) I3
HURSCBR/KY - HURIR2E/%  HURSCPRIE/AV IR /%  HURSPR/AY  HURR /%
TR 1 5.716 -0.99 5.647 -2.20 5.640 -2.31
2yl 5.707 -1.14 5.638 -2.35 5.632 -2.46
TIERT 2 5.690 -1.45 5.623 -2.60 5.605 -291
A0tk 5.670 -1.79 5.601 -2.99 5.573 -3.47
W 5.651 -212 5.580 -3.35 5.543 -3.99
LN 5.638 -2.35 5.566 -3.60 5.521 -4.37
T4 5.544 -3.98 5.485 -5.00 5416 -6.19
R7 BEREBEARMLCC R
Tab.7 Comparison of LCC among voltage deviation management schemes  J ¢
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LCC-based optimization of countermeasures against distribution
network voltage deviation
YANG Jie,LIU Kaipei, GONG Hanyang,LE Jian
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)
Abstract: A method based on LCC(Life-Cycle Cost) theory is proposed to optimize the countermeasures
against the voltage deviation of distribution network. Its flowchart is introduced and the LCC decomposition
model is established for distribution network reconstruction. The LCC calculation models are built based on
the existing statistical data for three widely-used voltage deviation countermeasures:increase the conductor
diameter, compensate the reactive power and adjust the transformer taps. As an example,the voltage
deviation of a 10kV feeder is estimated and its countermeasures are planned,which is then optimized by
the proposed method. The optimized measures are:set the transformer tap one level higher and install
additional capacitors at the secondary side of transformer for reactive power compensation.

Key words: distribution network; supply voltage deviation; life-cycle cost; optimization
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