ERVEE 3 A BHARZEEERER Vol. 37 No. 2
2022 4E 3 A JOURNAL OF EIECTRIC POWER SCIENCE AND TECHNOLOGY Mar. 2022

HF iR EIEEE L Holt-Winters By
BEitExm Bt XMiL

+ Z'EI’ZJ’J\ 7%2’%13 Es’gﬁ%j%s’/\ %3

C1. o g B R R A PR 71 7125 B ST 21003252, & AR B e A R A 7 L IR B 250101
3. W KA 5B TR%B . WM K1 410082)

o OE AR I AN Y I 2% A TR SR A TR | C 2% A ik DL P A B S 2 A [l 4 R — b A T Ok
£ 15815 5115 Rl Holt-Winters A5 (1 B BB T &2 2% L 26 P 45 IR AL SR & . 1 9% . SR H Holt-Winters 45 78 ¢ 191 I o ok —
AR H BERR R AR B4 W T ] T R B UCE i RAG IS IO M MER Y RS R B T R B R AL
K e Sy Y- THT AR A R o S ST TC K 8 i AR B /N 1Y b R B T TR 4 AR DL R A B X A 92 38 1 AL VR B B AR
W AT O s d e DABE A T R — B G — P R L BB SR C 3% [n) A ) L SR FH R o 8 B AL I oK AR
H s bR BT, 7 2 35 0 B0 T 326 O L RN P A e 5 . A R IR B R 5 35t 1 BRI SRk 3R Rl A )
RS BE 7 o A ST B8 L BE T o A% L C 2% 1) 4% O Ak SR W T e/ Nk AR R — S N

X 8 R-BAEiTESE XM Holt-Winters 158U ; 400258 1850 48 50 0 s iR vk 8

DOI1:10. 19781/j. issn. 1673-9140. 2022. 02. 018 HhESES TM715 XEHS:1673-9140(2022)02-0156-08

Distribution network optimization of electric energy measuring instrument based on

the improved immune genetic algorithm and holt-winters model

WANG Jie', SUN Lin*, ZHENG Zhi*, ZHANG Jiahao’, HUANG Lei*

(1. Nari Technology Development Co. , Ltd. , Nanjing 210032, China; 2. Jinxiandai Information Industrial Corporation,

Jinan 250101, China; 3. Collage of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: The logistics and distribution problems of electric energy measuring instruments include demand prediction,
distribution center location, customer distribution, etc. An optimization strategy for electric energy measuring instru-
ment distribution network is proposed based on an improved immune genetic algorithm and Holt-Winters model in
this paper. Firstly, the Holt-winters model is applied to predict the monthly demand in the next year. The golden
section method can be utilized to search for the optimal smoothing coefficient to improve prediction accuracy. Then,
the Gauss projection method is employed to transform the longitude and latitude of customers into Cartesian coordi-
nates, and the objective function of minimum transportation costs is constructed. The antibody concentration of the
immune genetic algorithm is improved based on the similarity and vector distance between populations. Finally, the

power meter dis-tribution problem of metering center-distribution center-customer in a provincial power grid is includ-
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ed as an example. The improved immune genetic algorithm solves the objective function and selects the optimal distri-

bution center loca-tion and customer distribution scheme. It is shown that the improved immune genetic algorithm has

higher conver-gence efficiency and the ability to avoid local convergence. The proposed optimization strategy of the e-

lectric energy measuring instrument distribution network has a certain reference value to reduce the distribution costs.

Key words: electric energy measuring instrument; distribution network; Holt-Winters model; immune genetic algo-

rithm;antibody concentration
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Figure 1 Flow chart of optimization strategy
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WA T Rt/
A
2015 2016 2017
1 7071 6 396 6 654
2 4822 5 445 1761
3 6 394 6 304 6 809
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5 5134 4692 4 749
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7 7 354 6 863 6524
8 7724 7929 7 438
9 6 664 6 666 6 350
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Figure 2 Prediction results of Holt-Winters model
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Table 2 Actual value and predictive value of

monthly power meter demand in 2018

HL BT SRk At/ 1F
Ay wE/ %
e brfE RURUINIA
1 5 650 6672 18.10
2 5150 4975 3.40
3 6 758 6 468 4.30
4 5 936 5 662 4.61
5 5 381 4824 10. 36
6 5 326 5201 2.34
7 5488 6 879 25.35
8 7 870 7 662 2.64
9 6115 6525 6.71
10 4714 5 349 13.47
11 4828 5847 21.10
12 5 536 5717 3.27
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Table 3 Customer location and power meter demand

S5 gBE/C) HE/C) X AR Y bR HmRkE/M
1 39.98 119. 78 0.62 29.29 30 000
2 39. 83 119. 49 —1.44 27.08 12 500
3 40. 41 118. 96 4. 41 21. 60 6 000
4 39. 94 119.60  —0.08 27.85 7 500
5 39. 89 119.24  —1.07 24.83 4 000
6 39. 88 118.88  —1.53 21.78 6 000
7 39.53 116.70  —7.73 3.45 2 800
8 39.12 116.39 —12.54 1.24 1 000
9 38. 69 116.64 —17.11 4.00 3900

10 38. 87 116.47 —15.27 2.24 4 790

11 39.32 116.50 —10.24 1. 99 4 000

12 39.75 116. 99 —4.96 5.70 1594

13 39.42 116. 31 —9.37 0. 24 1280

14 39. 89 116.97  —3.44 5. 36 1 800

15 39.99 117.07  —2.31 6.08 1350

16 40. 96 117.94 9.43 12.21 200

17 40.55 117. 66 4.52 10. 35 450

18 40,77 118.18 7.59 14. 46 90

19 41.00 118. 69 10. 70 18. 48 4900

20 40. 60 118. 48 6.06 17.29 2 100

21 40. 94 117. 34 8.55 7.17 300

22 41.95 117.76 20.28 9.25 1180

23 40,42 117.51 2.94 9.25 1 300

24 40. 88 117.09 7.63 5.09 650

25 40. 94 117.03 8.32 4.49 860

26 40. 82 114. 89 5.03 —13.42 1420

27 40. 61 115. 06 2.92 —11.76 960

28 40. 04 115.28  —3.28 —9.26 1055

29 40. 42 115.52 1.07 —7.68 7 800

30 40. 38 115. 21 0.42 —10.24 3200

31 40.92 115. 83 6.91 —5.55 470

32 40. 11 114.15 —3.32  —19.00 4 300

33 39. 83 114. 59 —6.17 —15.01 3300

34 40. 77 114.74 4.40  —14.63 3 780

35 40. 68 114. 41 3.13  —17.29 820

36 40. 97 115. 28 7.04 —10.29 6 200

37 41. 85 114.63 16.36  —16.65 2770

38 41.09 113.99 7.45 —21.26 4310

39 41.67 115. 67 15.12 —7.73 1 800

40 41.15 114. 71 8.56 —15.21 1670

41 39. 65 118.18  —4.94 16. 06 8 100

42 39.23 118.99 —8.66 23.72 270

43 39. 66 118. 26 —4.66 16. 74 2 600

44 39. 84 118. 14 —2.82 15.42 5260

45 39.55 118.10  —6.08 15.55 770

46 40. 20 117.97 0.97 13. 46 2 650

47 40. 16 118. 30 0.92 16. 40 540

48 40. 01 118.70  —0.34 20. 06 3 900

49 39.74 118.71 —3.33 20. 47 1250

50 39.49 118.68  —6.09 20.57 6 880

51 39.43 118. 89 —6.59 22.52 7 500

52 39.27 118. 46 —8.79 19. 01 5 600
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Figure 3 Distribution scheme of power meter
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Table 4 Distribution network location and

customer allocation

Mk
8/ () %P
LHE
1 39.88,118.88 5.6 ,41,42,43,44,45,48,49,50,51,52
2 39.32,116.50 7,8,9,10,11 ,12,13,14,15
3,16,17,18,19,20 ,21,22,23,
3 40.60,118. 48
24,25,46,47
26,27 ,28,29,30,31,32,33,34,
4 40.61,115.06
35,36,37,38,39,40
5 39.94,119. 60 1.2,4
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Figure 4 Curve of convergence characteristic
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