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Line loss allocation method considering the DG influence level

division and weight characteristics

WU Han,OUYANG Sen,CHENG Weitian,ZHANG Zhen

(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: In view of the current situation that the existing line loss allocation methods do not reasonably consider the
actual impact of distributed generator (DG) grid connection on the line loss of distribution network, this paper propo-
ses a line loss allocation method which takes into account DG impact levels and weight characteristics. Firstly. a set of
impact index system is designed in terms of the planning, operation and management of distribution network so as to
comprehensively characterize the impact of DG grid connection on distribution network. On this basis. the line loss al-
location strategy is developed to deduce the economic cost of distribution network. Secondly, the value of index weight
is given by the order relationship analysis method (critical-gl) which is combined with the critical method. The index
weight characteristics is comprehensively analyzed from the subjective and objective perspectives, thereby, the degree
of influence of different indicators on line loss is emphasised. In addition, the relation relationship between each index
and line loss is not definitely linear. Thus., the impact levels are classified and the value of impact factor is set. After-

wards, the index weight and influence factor scores are employed to calculate the coefficient of line loss allocation cor-
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rection, and the DG allocation power is modified on the basis of power flow tracing method. Finally, a typical day of a

distribution network with DG is included as an example to verify the effectiveness of the proposed method.

Key words: distribution network with distributed power supply;line loss allocation; CRITIC-G1 ;influence level;correc-

tion coefficient
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Influence of proportion of grid connected

capacity on the line loss of distribution network
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Figure 3 Influence of DG grid connection position on

the line loss of distribution network
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curve of DG in each quarter
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Figure 6 Influence of DG operation power factor

on the line loss of distribution network
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Table 4 Classification of attribute index influence grade and influence factor score
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Vi —0.1 0.00~0.10,0.95~1.00  0.0~0.2 - —0.2~0.0 0.0~0.2 —
Wi —0.2 0.10~0.20,0.85~0.95 0.2~0.4 — —0.4~—0.2 0.2~0.4 —
Vil —0.4 0.20~0.30,0.75~0.85  0.4~0.6 — —0.6~—0.4 0.4~0.6 —
X —0.6 0.30~0.40,0.60~0.75  0.6~0.8 - —0.8~—0.6 0.6~0.8 —
X —0.8 0.40~0.60 0.8~1.0 - —1.0~—0.8 0.8~1.0 —
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Figure 7 Flow chart of line loss allocation method
considering the DG influence level division

and weight characteristics
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Figure 8 Network topology of distribution

network under test
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Table 5 Daily DG line loss allocation results based on the power flow tracing

RGN it/ R LI/ Sk DG R RER A/ SRR DG R K DG RisrRE R DG 43
(kW - h) (kW « h) (kW - h) P LBl % AR/ (kW « h) BB/ %

10 050 202.814 29.571 2 11.438 6 2.908 7 1.256 5

zo6 =M XEM I AIGIAFHSE
Table 6 Index data affected by distribution networks under test
DG KA JFMAE S JFMAE DG M AOAHENE BB R  HEPBRRBEIY BITU0REE AR E TR
Jefk 0.689 0.820 0.615 —0.987 0.500 0 0.95 0.594

U 0.007 5 0.609 0.538 —0.987 0.326 2 0.95 0.594

7 WARETHAELRE

Table 7 Index weight calculation process

LR ¥R A& 2 73 T 75 76 7 w wr wy Wi W5 W W7

1 1 X3 X x> xs o oxs 1.2 1.2 1.0 1.0 1.2 1.2 0.201 0.139 0.139 0.167 0.116 0.139 0.097
T\ Zrsrs s x> xs>xe 1.0 1.2 1.0 1.2 1.2 1.0 0.181 0.151 0.126 0.181 0.105 0.151 0.105
T\ Zxy rsoxr x> as >xg 1.0 1.0 1.2 1.0 1.4 1.2 0.174 0.174 0.145 0.174 0.145 0.103 0.086

= w N

T\ Zrs x> x> as >xg 1.0 1.2 1.0 1.2 1.0 1.2 0.178 0.148 0.123 0.176 0.148 0.123 0.103
T\ Zrsrs x> as x> xg 1.0 1.0 1.0 1.0 1.4 1.4 0.161 0.115 0.161 0.161 0.161 0.161 0.082

l

x8 ZNKERMBraiiFnPalF 40

Table 8 Impact factor score of distribution network impact index under test

DG % PialE R DGLL‘i/J H £ 45111 Hﬂﬂg éﬁiﬂfp @ilﬁl%ﬁ@
B AN R A Ak H, T L 1) % Uk /N
Htk —0.6 —0.8 0.6 —0.8 —0.4 0.6 0.4

WHL —0.1 —0.6 0.4 —0.8 —0.2 0.4 0.4
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Table 9 DG allocation proportion of each line loss

allocation method under different scenarios

Y Wi EE AR DG WEmAES FI R
%/ % DAL AR/ % RHk/ %
1 47.706 31.483 37.129
2 47.675 36.355 37.129
3 21.102 10.983 22.521
4 21.792 13.569 22.501
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