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Quantitative relationship between load factor and power loss and application
in cost-benefit analysis of TOU

ZHU Lian-bo', SUN Song-giang® , CHANG Lei!, WEI Guo-hua’ , LU Zhi-gang’
(1. Qinhuangdao Electric Power Corporation, North China Grid Company Limited, Qinhuangdao 066000, China; 2. Key Lab of
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Abstract: The quantitative relationship between load factor and line loss rate are given through theoretical analysis and formula
deduction. Line loss rate descends gradually with the drops of load factor, and the quantitative analysis of the tendency provides a
theoretical basis for electricity price design and cost-benefit analysis. A 10 kV distribution network is taken as an example to confirm
the correctness of quantitative relationship between load factor and line loss rate. The application of the results in time-of-use(TOU)

price cost-benefit analysis is presented in detail, and an improved cost-benefit analysis model considering the line loss is proposed

which provides a reference for DSM.
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Fig.1 Quantitative relationship between load factor

and line loss rate
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Fig.2 Line structure
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Tab.1 Parameters of power transformer

5 ikes wEAVA | Byxw | B AW
S $9-315 315 0.7 3.5
S, $9-250/10 250 0.59 2.95
S5 $9-160/10 160 0.42 2.1
W $9-200 200 0.5 2.5
Ss SIL-560 560 2.1 9
Se $9-315 315 0.7 35
S5 $9-160/10 160 0.42 2.1
Sg $9-1600/10 1600 2.45 14
Sy $7-250/10 250 0.64 4

F2 ZENBLKSH
Tab.2 Parameters of line
s #E K% /m Hi
Ly, ZLQD22-3%240 350 0.045 5
Lys LJ-185 1335 0.226 95
Ly LJ-185 89 0.01513
Lys LJ-35 22 0.020 24
Lyg LJ-185 763 0.129 71
Lg; LJ-35 144 0.132 48
Lqg LJ-35 25 0.023
Leo LJ-185 145 0.024 65
Lgyo LJ-35 310 0.285 2
Lgy; LJ-185 362 0.061 54
L LJ-185 251 0.042 67
Loz LJ-185 328 0.055 76
Lizs LJ-70 262 0.120 52
Li3is LJ-35 16 0.014 72
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Tab.3 24 hour’s load current of the load 1

A

15 20 9 5 150 17 14 180

2 5 20 10 1% 150 18 11 150

3 M 40 11 14 120 19 14 120

4 55 60 12 44, 80 20 1 100

505 60 13 1% 80 21 15 80

6 5 80 14 1 120 22 14 60

7 5 120 15 54, 180 23 1l 40

8 i 150 16 54, 180 24 15 40

F 4 ST 2 BB 24 h AT
Tab.4 24 hour’s load current of the load 2
A

15 90 9 5 110 17 5 110
2 90 10 5% 110 18 /4 110
38 90 11 4 110 19 4 100
4 5 90 12 44 90 20 1 100
55 90 13 55 90 21 4l 100
6 5 90 14 45 110 22 14 90
7 5 90 15 55 110 23 4l 90
8 1 100 16 54 110 24 4 90
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Tab.5 Result of parameters’ calculation

QI

R A (e D

0.72Q
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32.978 MWh 0.018 6 0.003 1
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Tab.6 Result of calculation

lhicd f oY% | o(HiRY% | WRE | RER%
1 0.55 2.59 242 -0.17 | -6.56371
2 0.60 2.45 238 -0.07 | -2.857 14
3 0.65 2.36 2.34 -0.02 | —0.847 46
4 0.70 2.30 2.30 0 0
5 0.75 2.26 2.27 0.01 | 0.442478
6 0.80 2.23 2.25 0.02 | 0.896 861
7 0.85 221 2.22 0.01 | 0.452489
8 0.90 2.19 2.20 0.01 | 0.456621
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