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Table 1 Multi-time scale load control potential

index system
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Industrial customer group portrait method based on
potential quantization model of load control
CHEN Yihan,LI Yang,SHEN Yunwei

(School of Electrical Engineering,Southeast University, Nanjing 210096, China)
Abstract: Under the background of the power system reform in China, research on exploiting the potential
of industrial customer load to participate in load control is necessary to enable the safe and stable opera-
tion of power grid. The electricity consumption characteristics under different time measurements are fully
extracted based on the load data of industrial customers. A multi-time scale load control potential index
system is constructed from three aspects: off-time potential, rest potential and peak avoidance potential.
Then,the potential quantization model of load control is developed to provide the value assessment of control
potential by combining information entropy and TOPSIS (Technique for Order Preference by Similarity to
Ideal Solution). Moreover, the affinity propagation algorithm is employed to analyze the quantization model
results,and the customers are clustered according to the potential quantization value to provide the classifica-
tion of different customer characteristic groups. Finally,an example based on the actual load data of indus-
trial customer in a certain region is conducted to present the load control potential quantization portrait results
of industrial customer group.
Key words:load control;potential evaluation;industrial customer;quantization model;affinity propagation algo-

rithm ; customer portrait
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Table Al Initial value of load control potential index

LiUN D] I ¥ g TR )
A RS AR MERPYT RATGTE BEG AR
ARG WeEhE BN AR

EES JEA BEA MERAH WA i JEA
1 3.152679  0.523654 0.64 1507917 0.1 0982796  0.64 -0.1427 0.109383 0.1 0.64
2 5457842  0.561951 0.64 0.122109 14 0.325581  0.64 -0.08594 0.182312 14 0.64
3 111.4052  0.584977 0.64 0.310678 2233 0814734 064 -0.00143 0.096144 250.4 0.64
4 4.666815  0.837656 0.64 0.535036 -2.6 0.882353  0.64 0.027718 0.013966 34 0.64
5 165.6893  0.650566 0.973 0.913341 -4.6 0975134 0973 -0.39177 0.150601 326 0.973
6 7184432  0.817756 0.973 0.172398 362 0591579 0973 -0.00051 0.104146 399 0.973
7 4428571 0.677596 0.973 1.31539 0 1 0.973 -0.072 0.189386 0 0.973
8 2315997  0.542046 0.973 0.329651 -106 0.709709 0973 -0.07122 0.162367 88 0.973
9 4510119  0.689084 0.973 0.399988 76 0.804805 0973 0.049327 0.038359 7.9 0.973
10 769.2262  0.704296 0.973 0.387592 115 0.708429 0973 0.269734 0.045658 1554 0.973
11 1344196  0.002575 4.752 0.59889 -277 0.826802  4.752 -0.36987 0.021083 26 4.752
12 380.0997  0.595128 4.752 0.071438 56 0.275827 4752 -0.00615 0.122227 226 4.752
13 216.2942  0.663764 4.752 0.546679 51 0.836862  4.752 -0.26253 0.268459 143 4.752
14 7346131  0.636444 4.752 0.050019 10 0.285714 4752 -0.03283 0.318496 270 4.752




LS B ) IV g
iV E12NRE ATEN A MENPES RKGE R A
RARSAT Pesh I R

NGES B BEA  fTERAN WX i JlA
15 4920.762 0.701495 4.752 0.345934 730 0.937727 4.752 0.122542 0.226027 10624 4.752
16 218.9777 0.624359 4.752 0.79798 -98 0.958871 4.752 0.297951 0.116883 701.2 4.752
17 19.63467 0.923189 4.752 1.05449 -3.2 1 4.752 0.399189 0.021505 58.6 4.752
18 316.2501 0.700723 2215 0.720185 -452 0.909286 2.215 0.118102 0.028275 381 2.215
19 1769.951 0.627158 2215 0.092436 1080 0.558261 2.215 -0.00953 0.004543 3040 2.215
20 7.491518 0.600236 2215 1.452108 18.9 1 2.215 -0.0814 0.119218 19.6 2.215
21 50.26548 0.52121 2215 0.407305 -19.1 1 2.215 -0.15936 0.070179 78.4 2.215
22 -5.3317 -0.5047 2.215 0.714597 0 1 2.215 0.202845 0.45445 14 2.215
23 2.903869 0.463273 0.947 1.069918 -4 1 0.947 0.275049 0.035428 14.8 0.947
24 4718.233 0.481532 0.947 0.345806 280 0.855987 0.947 0.147032 0.032293 14580 0.947
25 1851.632 0.65439 0.947 0.253436 740 0.796748 0.947 0.045958 0.029782 2720 0.947
26 242.7158 0.621719 0.947 0.531464 383 0.831731 0.947 -0.06811 0.292111 383 0.947
27 42074.09 0.405233 27.06 0.066351 2100.2 0.250246 27.06 -0.0218 0.115946 21136 27.06
28 14.7756 0.523399 27.06 1.646654 -1.1 0.981818 27.06 -0.08681 0.105832 10.8 27.06
29 76877.23 0.591911 27.06 0.01047 300 0.048482 27.06 -0.01003 0.321877 2000 27.06
30 40.28289 0.574653 27.06 0.567915 376 0.925338 27.06 0.072811 0.057692 88.4 27.06
31 2919.1 0.571969 27.06 0.034255 -320 0.131325 27.06 0.04243 0.250241 620 27.06
32 3186.628 0.606008 27.06 0.026054 -230 0.09995 27.06 -0.01466 0.166789 209.8 27.06
33 1678.315 0.979221 27.06 0.11141 210 0.367188 27.06 0.104028 0.184646 1290 27.06
34 896.4881 0.540378 27.06 0.09656 0 0.291188 27.06 -0.03195 0.02935 190 27.06
35 3407.405 0.687637 27.06 0.072436 -113 0.332795 27.06 -0.01228 0.157781 1620 27.06
36 138.026 0.520687 27.06 0.094563 -14.9 0.436211 27.06 0.022037 0.175349 76.7 27.06
37 13026.34 0.603824 27.06 0.123511 -100 0.233429 27.06 -0.09702 0.124027 0 27.06
38 44828.96 0.629052 32.79 0.283369 55670 0.834367 32.79 -0.34685 0.112001 56875 32.79
39 14797.4 0.61837 32.79 0.663745 395 0.89072 32.79 -0.37775 0.0679 775 32.79
40 71.91994 0.594095 32.79 1.268402 -31.4 0.987063 32.79 -0.1642 0.218052 10.4 32.79
41 184.0536 0.58919 32.79 0.072261 -6 0.315217 32.79 0.012188 0.036966 96 32.79
42 423.1369 0.608366 32.79 0.255109 -100 0.756983 32.79 0.098775 0.127192 735 32.79
43 51.85699 0.664248 32.79 1.597125 -22.5 0.989011 32.79 -0.0043 0.094965 27 32.79
44 6.548363 0.71087 32.79 0.499326 0.4 0.850993 32.79 0.077705 0.181139 10.5 32.79
45 561.1271 0.622306 32.79 0.113402 -12.7 0.360965 32.79 0.064435 0.218206 300 32.79
46 2.518452 0.690268 32.79 0.428444 -2.8 0.821138 32.79 0.15347 0.039092 4.6 32.79
47 10607.13 0.762589 4.174 1.092002 1 0.991577 4.174 -0.36294 0.072933 60 4174
48 185.6222 0.621788 4.174 0.891104 208.3 0.980222 4174 -0.12099 0.057507 266.3 4174
49 16.80491 0.733453 4.174 0.791262 -1.2 0.883669 4174 0.027931 0.018612 11.2 4174
50 39.04762 0.424562 4.174 1.093088 54 0.992119 4.174 -0.24386 0.002958 85.5 4.174
51 1926.628 0.69699 4.174 0.907859 1233 1 4174 -0.16154 0.18482 1530 4174
52 790.4091 0.607178 4174 1.149746 -47.3 0.978431 4174 -0.217 0.113707 6.7 4174
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M~ L3 S TR (AR S AEN i R A /N ST 12 5 A VAR
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S P HIEA ERRMC IREAIE i JRA
53 23547.19  0.628302 4.174 0.713605 -1100 0.974845 4174 -0.45181 0.120967 8260 4.174
54 1197.956  0.835061 4.174 1.142585 64 0977723 4174 -0.26125 0.014516 185 4.174
55 7412396 0.503609 4.174 1.248079 -74 0993185  4.174 -0.26876 0.118192 245 4.174
56 172.5729 0.54444 82.8 0.279169 -139 0.849145 82.8 -0.18943 0.113887 194 82.8
57 48.875 0.605397 43.18 0.132274 24 0.384615  43.18 0.092807 0.373782 60 43.18
58 104.0357  0.726615 43.18 0.515374 3 0.765517  43.18 0.263941 0.270506 255 43.18
59 169.3281  0.825963 43.18 0.82037 -86 0.95786  43.18 0.414534 0.077179 442.8 43.18
60 7451935  0.615379 43.18 0.968808 -126 0.966518  43.18 0.323155 0.352519 249 43.18
61 2707396  0.587621 43.18 0.911825 7 1 43.18 0.450683 0.190423 120 43.18
62 8208125  0.597069 43.18 0.66434 234 0894118 4318 0.290583 0.204268 359.2 43.18
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Table A2 Comprehensive quantitative value of load control potential

AR BIKEH SERE B S RR RiKEH SERIE N I
1 0.69324 0.98132 0.36901 32 0.74784 0.05489 0.47908
2 0.71892 0.29109 0.43270 33 0.97609 0.33455 0.59285
3 0.73437 0.80227 0.48901 34 0.70381 0.25488 0.43515
4 0.90320 0.87278 0.49678 35 0.80247 0.29847 0.47929
5 0.77833 0.96651 0.21109 36 0.69060 0.40686 0.51515
6 0.89004 0.56965 0.49136 37 0.74649 0.19436 0.39351
7 0.79644 0.99017 0.44631 38 0.76343 0.82224 0.17941
8 0.70557 0.69333 0.44116 39 0.75601 0.88197 0.14594
9 0.80413 0.79240 0.51973 40 0.73958 0.98154 0.35061
10 0.81433 0.69215 0.68608 41 0.73630 0.28002 0.47281
11 0.34413 0.81597 0.19139 42 0.74914 0.74223 0.57027
12 0.74112 0.23892 0.48839 43 0.78649 0.98679 0.46989
13 0.78713 0.82616 0.31058 44 0.81758 0.84040 0.56517
14 0.76883 0.24926 0.50815 45 0.75847 0.32801 0.56208
15 0.81249 0.92523 0.62996 46 0.80386 0.80932 0.59157
16 0.76072 0.95056 0.73112 47 0.85350 0.98166 0.20180
17 0.95824 0.98296 0.73612 48 0.75901 0.97001 0.37590
18 0.81192 0.90133 0.57256 49 0.83379 0.87560 0.49630
19 0.76265 0.53468 0.46338 50 0.62669 0.98196 0.26982
20 0.74458 0.99382 0.42258 51 0.80943 0.97893 0.36592
21 0.69157 0.96530 0.34702 52 0.74922 0.97315 0.30568
22 0.04895 0.97363 0.75006 53 0.76365 0.96256 0.18296
23 0.65273 0.98340 0.68529 54 0.90149 0.97242 0.25795
24 0.66501 0.84477 0.59697 55 0.67974 0.98626 0.26759
25 0.78092 0.78346 0.51513 56 0.70334 0.83683 0.27729
26 0.75900 0.82079 0.47294 57 0.74662 0.35278 0.61740
27 0.61335 0.21195 0.46130 58 0.82727 0.75189 0.74667
28 0.69242 0.98018 0.39928 59 0.89226 0.94939 0.75019
29 0.73888 0.00986 0.51913 60 0.75328 0.95918 0.81652
30 0.72679 0.91592 0.53280 61 0.73474 0.97778 0.80861
31 0.72502 0.08748 0.55191 62 0.74105 0.88534 0.74336
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Table A3 Portrait feature tag results
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Fig.A2 Load curve of 4th group of users
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