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A method for synchronous line loss statistics of distribution network based on
load or electricity consumption forecasting

LENG Hua', CHEN Honglin?, LI Xinran®, TANG Haiguo', ZHU Jiran'
(1. Electrical Research Institute of State Grid Hunan Electric Power Company, Changsha 410007, China;
2. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Asynchronous line loss statistics of smart distribution network due to automatic meter failure and data missing
are confusing. To solve this problem, a new method for synchronous line loss statistics based on power load or electricity
consumption forecasting is put forward. Through data mining, this paper presents a monthly electricity forecasting method
based on the result of annual electricity by grey model and quarterly and monthly hierarchic proportion. The average
relative forecasting error is only 1.94% which indicates that this method is simple and effective and can be widely applied
in electric department. And the forecasting results coupled with daily power supply ratio are applied in synchronous line
loss statistic, which improves the inconsistency of power supply and electricity consumption and makes them

synchronous. It has actual meaning for monthly line loss analysis.
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Fig. 1 Quarterly electricity consumption of 2000-2004
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Table 1 Monthly electricity consumption of 2000-2004

" i /()] kW-h)
2000 4F T 2001 4F TR 2002 4F TR 2003 4F TR 2004 4F TR
1 13 444 12389 15 460 19077 16172
2 12873 38015 13 839 38553 13 987 42310 15 869 49 887 16618 48316
3 11 698 12325 12863 14941 15526
4 10918 12015 12 540 14217 15368
5 10 481 33059 10 754 35935 11056 37314 12266 38 621 13 848 44169
6 11 660 13 166 13718 12138 14953
7 13 450 16 150 17269 174 52 18 848
8 18 868 46 838 19 894 51723 21543 56 169 22 662 59101 25 024 63 769
9 14520 15679 17 357 18 987 19 897
10 13 189 14538 14314 15 642 17 309
11 9 807 35326 10 065 42 640 11039 42818 12048 45559 12560 49099
12 12330 18 037 17 465 17 869 19230
R 2 2000-2004 EZ4 LLAI
Table 2 Hierarchic proportion of 2000-2004
H HEFL FHER
2000 4 2001 4 2002 4 2003 4 2004 4 2000 4 2001 4 2002 4 2003 4 2004 4
1 0.087 7 0.073 4 0.086 6 0.098 8 0.078 8
2 0.084 0 0.0820 0.078 3 0.0822 0.080 9 0.248 1 0.228 3 0.236 9 0.258 3 0.2353
3 0.076 3 0.073 0 0.0720 0.0773 0.0756
4 0.0712 0.0712 0.070 2 0.073 6 0.074 8
5 0.068 4 0.063 7 0.0619 0.063 5 0.067 4 02157 02128 0.2089 0.1999 02151
6 0.076 1 0.078 0 0.076 8 0.062 8 0.0728
7 0.087 8 0.0956 0.096 7 0.090 3 0.0918
8 0.123 1 0.1178 0.1206 0.1173 0.1219 0.305 7 0.306 3 03145 0.306 0 03105
9 0.094 8 0.0929 0.097 2 0.098 3 0.096 9
10 0.086 1 0.086 1 0.080 1 0.0810 0.084 3
11 0.064 0 0.0596 0.061 8 0.062 4 0.0612 0.2305 02525 0.2397 0.2359 0.2391
12 0.080 5 0.106 8 0.097 8 0.092 5 0.093 6
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Fig. 2 Asynchronous line loss
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Fig. 3 Flow chart of synchronous line loss
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Fig. 4 An example of synchronous line loss statistics

| isanAmngbiits, |

v

| s e AR s R g, |

H AT Y,

AR L A8 T S0k G () 445
Tty

v

| et iR R ity

| RA S |
5 ZIRFITFMIRIZE
Fig. 5 Detailed flow chart of synchronous line loss
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Table 3 Average hierarchic proportion of 2000-2003

T T AELL Hi A L
1 0.35"
— 0.24 2 0.34
3 0.31
4 0.34
- 0.21 5 0.31
6 0.35
7 0.30
= 0.31 8 0.39
9 0.31
10 0.35
g 0.24 11 0.26
12 0.39
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Table 4 Annual electricity consumption forecasting

based on grey model

i/ (J7 kW «h) 2000 45 2001 4 2002 £ 2003 £ 2004 4E

SEBRE 153238 168851 178611 193168 205353
TOMEL 153238 168076 179856 192463 205952
AR 22 0 -0.46% 0.70% -036%  0.29%
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Table 5 Monthly electricity consumption forecasting

S BRAE/ AT XS HoAth Iy 2 A

(FkW.eh)  FiiE iR 75 T iR 75

1 16172 16805.6832  3.92% 17 725.80 9.61%
2 16618  17299.9680  4.10% 1659149  -0.16%
3 15526  15322.8288 -131% 15162.81  -2.34%
4 15368  14704.9728 -431% 14628.03  -4.82%
5 13848 134074752 -3.18% 12869.66  ~7.06%
6 14953 151374720 1.23% 1476553  -1.25%
7 18848  19153.5360  1.62% 19 074.89 1.20%
8 25024  24899.5968  -0.50% 2396595  -423%
9 19897  19791.9872 -0.53% 1941196  -2.44%
10 17309  17299.9680 -0.05% 16618.16  -3.99%
11 12560  12851.4048  2.32% 1233884  -1.76%
1219230  19277.1072  0.24% 19 942.89 3.71%
SESA AR 2 AR 1.94% 3.66%
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Table 7 Synchronous electricity sales
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