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Calculation of Distribution Network Charging for DG Embedded Distribution System
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(Seok-Hyun Hwang - Mun-Kyeom Kim - Jong-Keun Park)

Abstract — With the advent of smart grid, distribution network charges have been one of keystones of ongoing
deregulation and privatization in power industries. This paper proposes a new charging methodology to allocate the
existing distribution network cost with an aim of reflecting the true cost and benefit of network customers, especially of
distribution generator (DG). The proposed charging methodology separates distribution network costs due to the
respective real and reactive power flows. The costs are then allocated to network users according to each charge for the
actual line capacity used and available capacity. This distribution network charging model is able to provide the economic
signals to reward network users who are contributing to better power factors, while penalizing customers who worsen
power factors. The proposed method is shown on IEEE 37 bus system for distribution network, and then the results are
validated through the comparison with the MW-Miles and MVA-Miles methods. The charges derived from the proposed
method can provide appropriate incentives/penalties to network customers to behave in a manner leading to a better
network condition..
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Aerat wlel BFAdS A58 $lske], a9 33 2o 05 42 0.000067 0.000045
A4 IEEE 37 24 A2"& AREstgTIs]. # 13 & 05 12 0.000050 0.000034
28 o] AlxHEle Mg 2 mAM dolHE HoErh B ALy 06 25 0.000058 0.000040
ATFolME 4 Az, ol & &S FE A 07 24 0.000158 0.000108
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S AWry] 98 W10,000,00008 7A@, Mz HA 09 08 0.000067 0.000045
L2 200MVAE FUTH 3 g@vle] Zg Au] o 10 35 0.000042 0.000028
SES HB%OER, B AFoAe r=75%2 Fi AlEH o 10 36 0.000267 0.000181
Ae 8kl 11 41 0.000083 0.000057
11 40 0.000042 0.000028
ﬂ @) 13 04 0.000108 0.000074
5 14 18 0.000108 0.000074
20 07 0.000192 0.000013
(1) ! @) - 20 06 0.000125 0.000085
27 44 0.000058 0.000004
30 09 0.000042 0.000028
) 33 34 0.000117 0.000079
34 37 0.000133 0.000091
34 10 0.000108 0.000074
p 37 38 0.000083 0.000057
38 11 0.000083 0.000057
44 28 0.000042 0.000028
44 29 0.000058 0.000004
75 09 0.000002 0.000011
99 01 0.000386 0.000262
E 2 2M Hol|E}
Table 2 Bus data

Bus No. P Q

35 -0.85 -0.4

10 0.0 0.0

36 -0.42 -0.21

34 0.42 0.21

37 14 0.7

a3 3 IEEE 37 24 AlAH 38 1.26 0.62

Fig. 3 IEEE 37-Bus System 11 00 0.0

40 0.85 0.4

41 0.42 0.21

E: 1 M2 dlolEt 33 0.85 04

Table 1 Line data 3 0.42 021

i j r X 08 0.0 0.0

01 02 0.000200 0.000136 13 0.85 0.4

02 05 0.000083 0.000057 04 0.0 0.0

02 13 0.000075 0.000051 14 0.38 0.18

02 03 0.000275 0.000187 18 0.85 0.4

03 27 0.000050 0.000034 20 0.85 0.4

03 30 0.000125 0.000085 06 0.0 0.0
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Table 4 Power flow results for Bus 24
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