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Line loss calculation for distribution network based on state characterization

LI Jian', HUANG Junming®, ZHU Jianquan®, ZHUANG Yuancan®, LIU Mingbo®
(1. Electric Power Research Institute of Guangdong Power Grid Corporation, Guangzhou 510600, China;
2. School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: A novel real-time line loss calculation method based on state characterization is proposed for calculating the
line loss of distribution network. First, the load currents collected by the measuring terminals during a certain period are
characterized, such that the change characteristics of electric loads are reflected fully, and the pressure of data
transmission and data processing is relieved effectively. Secondly, the characteristic current in the low voltage side of the
pubic distribution transformer is decomposed symmetrically by the sequence component method, then the characteristic
current in the other side can be calculated according to the connection way of transformer. Thirdly, based on the state
characterizations, the line loss of distribution network is calculated by the split phase calculation method, solving the
problems about the three-phase unbalance and the accessing of distributed power generation. Finally, the proposed method
is applied to a real distribution network, and the results prove its effectiveness.
This work is supported by China Southern Power Grid Co., Ltd. Science and Technology Program (No. GDKJ00000049).
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Table 1 Power loss of transmission lines of pilot 1

kW-h
itk ke 2Ll ke 2Ll ke
L1 54.12 L7 1.54 L13 1.01
L2 45.41 L8 0.23 L14 0.89
L3 37.12 L9 1.55 L15 2.79
L4 25.87 L10 0.13 L16 0.55
LS 17.16 L11 0.38 L17 0.78
L6 8.40 L12 0.42
R2 FR 1 ARTERRE
Table 2 Power loss of transformers of pilot 1
kW-h
A s QESIE I € $i SR
T4 37.17 42.48 79.65
TS 116.60 50.16 166.76
T7 9.73 41.04 50.77
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Table 3 Comparison of various methods in pilot 1
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Table 4 Power loss of transmission lines of pilot 2

kW-h
2Lt ke 2Ll ke L% ke
L1 23.55 L6 0.89 L11 2.44
L2 3.64 L7 1.19 L12 0.66
L3 5.83 L8 18.87 L13 1.15
L4 4.13 L9 12.49 L14 0.81
LS 0.15 L10 6.07 — —
5 RA2 A ATERRE
Table 5 Power loss of transformers of pilot 2
kW-h
A AR [ 5 HFE EHE
T2 5.29 16.20 24.49
T3 31.95 41.04 72.99
T6 41.26 42.48 83.76
T8 87.65 50.16 137.81
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Table 6 Comparison of various methods in pilot 2
VRS AT IS S HL PR
LB /KW h 397.91 406.78 373.83
ERE) 3.14 3.21 2.95
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Table A1 Parameters of transformers of pilot 1

HAe Az iV FHAM

g mm VA on ww o W
T1 SCB10 1000 LR 1770 8755
T2 SCB10 1000 LA 1770 8755
T3 SCB10 1000 LA 1770 8755
T4 SCB10 1000 AR 1770 8755
T5 SCBI10 1250 A AR 2090 9690
T6 SCB9 1250 LA 2350 10 370
T7 SCB9 800 LA 1710 7360
T8 SCB9 1000 N AR 1990 8610
T9 SCB9 500 LA 1310 5170

MR A2 RS 1 BIEIRSH

Table A2 Parameters of transmission lines of pilot 1

LGS ke K /km
L1 YVI22-3*300 0.72
L2 YVI22-3*300 0.68
L3 YVI22-3*300 0.34
L4 YVI22-3*300 0.67
LS YVI22-3*300 0.16
L6 YVI22-3*300 0.30
L7 YVI122-3*300 0.26
L8 YVI22-3%240 0.37
L9 YVI22-3*300 0.56
L10 YIV22-3%120 0.21
L1l YVI122-3%240 0.27
L12 YVI22-3%240 0.06
L13 YVI122-3%240 0.15
L14 YVI122-3%240 0.32
L15 YVI22-3%240 0.13
L16 YVI22-3%240 0.2

L17 YVI22-3*240 0.16
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Table A3 Parameters of transformers of pilot 2
Az Az Eas 1) M THM AR
Elk] o) kVA KM FE/W /W
Tl SCB10 1250 AR 2090 9690
T2 Si1 500 A 675 5100
T3 SCB9 800 NEES 1710 7360
T4 SCB10 1000 AR 1770 5755
T5 Si1 800 T 980 7500
T6 SCB9 1000 NEES 1770 8755
T7 SCB9 800 4 AR 1710 7360
T8 SCB10 1250 NGRS 2090 9690

Mk A4 iR 2 BB B H
Table A4 Parameters of transmission lines of pilot 2
LS FHYT LK% /km

L1 YVI22-3*300 0.68

L2 LGJ-240 3.15

L3 YVIJ22-3*300 0.15

L4 YVIJ22-3*240 0.31

L5 YVI22-3*240 0.31

L6 YVI22-3*300 0.16

L7 YVI22-3*240 0.18

L8 LGJ-240 0.58

L9 LGJ-240 0.23

L10 YVIJ22-3*240 0.24

L11 YVI22-3*240 0.19

L12 YVI22-3*120 0.07

L13 YVI22-3*240 0.15

L14 YVIJ22-3*120 0.08
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