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Schematic design of distribution network users' power consumption features market analysis
and forecasting application system

MA Faxuan
(Dongguan Power Supply Bureau of Guangdong Power Grid Co., Ltd., Dongguan 523000, China)

Abstract: It’s of great significance to build scientific and rational electricity analysis and forecasting management method
and model under big data platform mode. Based on which, a schematic design of application system is developed for
market analysis and forecasting of distribution network users’ power consumption features. Scheme design of overall
system is given, including system overall framework, technical platform and big data analysis methods. Next, an emphasis
is made on schematic design of the system functional architecture, source data platform level, big data computing
platform, system interface and security management; and the principles followed by the design and corresponding
technical implementation approaches are given. Finally, the power similar month model in designed system scheme is
used as an example for case study, based on historical electricity consumption data of certain city in Guangdong Province
from year of 2000 to 2008. The designed application system scheme has abilities of deep analysis and data mining and
scientific prediction on electricity consumption market data, as well as management ability of improving system-wide and
global electricity consumption market analysis, thus provides supports and guarantees for marketing service strategies
making of power consumption markets.
This work is supported by Science and Technology Projects of China Southern Power Grid (No. GDKJ00000052).
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Fig. 1 System overall architecture
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Fig. 4 System overall functional framework
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Fig. 5 The adopted cloud storage technical framework
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Fig. 6 Each layer technical composition and framework
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Fig. 7 Relationship between each component in the Gaia platform
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Table 1 Historical electricity consumption data Table 2 Months that have electricity consumption
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i N .
296943.95 35881659 358817 61238 297579  27.50  25.97 M 1 A1 2 HEAT BRIV o3 A7, 15 H A
358816.59 35226849 352268 24020 328249 3030  30.17 SH R % S gk fips SilsE
35226849 32296297 322963  -8623 33158  29.10  30.17 U N R BN GDP [RIVTR AL AS, F e Tl
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I 7N v (65
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22424192 25650959 256510 36324 220186 1322 27.92 NN s . —
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324163.19 36972039 369720 61660 308060 2544  30.60 Table 3 Forecasting of temperature in year of 2009
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401 098.08 460 627.98 460 628 75 771 384857  20.90 45.38 5H 55.55 62.22 55.04 61.65 54.53 61.08
460 627.98  502819.19 502819 71969 430851 2630 4538
502819.19 56398029 563980 89891 474089  28.00 4538 6A .55 62.22 35.04 61.65 34.53 61.08
563 980.29 53232195 532322 17 888 514434 3030 51.70 7H 64.38 72.11 63.32 70.92 62.75 70.28
53232195 49923826 499238  -18155 517393  28.60  51.70
49923826  454025.80 454026 22179 476205  27.70  51.70 8 A 64.38 72.11 63.32 70.92 62.75 70.28
45402580 40587378 405874 32716 438590 2480  60.91 9 64.38 72.11 63.32 70.92 62.75 70.28
405873.78 41306547 453773 84701 369072 1920  60.91
41306547  401805.00 367157 31727 398885  17.00  60.91 10H 76.82 86.04 76.20 85.34 75.51 84.57
401805.00 31540034 309340  -39003 348344 1238  43.65 11H 76.82 86.04 76.20 85.34 75.51 84.57
31540034 43575029 435750 110639 325111  17.00  43.65
43575029  442956.50 442957 28026 414931 1932 43.65 121 76.82 86.04 76.20 85.34 7551 84.57
44295650 478 656.65 478657 55945 422711 2276  50.96
S M A
We@as  Serar swen 9110 s 2660 096 HRAEBUER LA GDP {5, L2l BT e
55992534  560307.43 560307 45059 515248 2840  58.21 FHEXARE: WEH 19 095.126 86, IEERECN 7
56030743 53874037 538740 13481 525260 2862 5821 Sefe A
538740.37  453317.48 453317  -54291 507608  28.14 5821 692.560 592, GDP R0y 4 885.398 305, [MIt, [
B _— U _—
e wemes wmesewsopt e an G, BT 2009 561 2010 SRR
. . . . = . R .
386967.14 31969400 319694 -88328 408022 1472  68.83 L, TIIMEIET GDP AL, 1 GDP Rl A7)
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Table 5 Forecasting of electricity consumption of each

month in year of 2009
GDP = [ ea N i% {(i8
L = el ea fi% = i
Dec-08 408022 408 022 408022 408022 408022 408 022
Jan-09 323180 319839 319839 316499 321048 314 366
Feb-09 340 193 336 852 336 852 333511 338 061 331379
Mar-09 357935 354594 354 594 351254 355803 349 121
Apr-09 431640 428299 425 810 422469 426 661 419979
May-09 455734 452393 449903 446562 450754 444072
Jun-09 470349 467 008 464519 461178 465370 458 688
Jul-09 522300 518959 513783 510442 514337 507 655
Aug-09 519285 515944 510 768 507427 511322 504 640
Sep-09 509669 506 328 501 152 497 811 501 706 495 024
Oct-09 550044 546 703 543 677 540336 543 655 536973
Nov-09 513366 510025 506999 503658 506977 500 295
Dec-09 477457 474116 471090 467749 471068 464386
%6 2010 FZE R ABEMAE
Table 6 Forecasting of electricity consumption of
each month in year of 2010
GDP = &) h h i %
A [ h h i [ {lis
Jan-09 350815 347474 347474 344133 348 426 341 745
Feb-09 367827 364486 364 486 361 145 365439 358757
Mar-09 385570 382229 382229 378 888 383 181 376 500
Apr-09 464207 460 866 458 078 454 737 458 630 451 948
May-09 488300 484959 482171 478 830 482723 476 041
Jun-09 502916 499 575 496 787 493 446 497339 490657
Jul-09 560043 556 702 550 905 547 564 551125 544 443
Aug-09 557027 553 686 547 890 544 549 548 109 541 427
Sep-09 547412 544071 538274 534933 538 494 531812
Oct-09 595079 591738 588 348 585 007 587923 581241
Nov-09 558400 555060 551 670 548 329 551244 544 563
Dec-09 522492 519151 515761 512420 515336 508 654
7 4R
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