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Study on Flicker Detection Measurement Method of DC Distribution System

SU Can', ZHOU Wen', HU Xuekai', YAN Peng', MENG Liang', LIU Juncheng’
(1. State Grid Hebei Electric Power Research Institute, Shijiazhuang 050000, China; 2. Xi’an Boyu Electrical Co., Ltd.,
Xi’an 710065, China)

Abstract: As same as AC distribution system, the DC voltage and DC current characterizing feature of DC distribu-
tion system is changing instantaneously in random in terms of fluctuation magnitude and frequency, making variation
of illuminance of lights connected to DC network, leading to human being impression of unsteadiness of visual sensa-
tion induced by a light stimulus, namely flicker. Comparing with the recognized and standardized flicker measure-
ment method of AC distribution system, the flicker measurement method for DC distribution system is still under de-
velopment and discussion. In this paper, a new method called non-squaring-demodulation method applicable for DC
distribution system is proposed on the basis of the feature of DC distribution system and the traditional squaring-de-
modulation flicker measurement method defined in AC distribution system. The simulation analysis shows that the
method is high in accuracy, the error within the wide flicker variation range is within the acceptable range , which is
greatly superior to traditional square demodulation method.
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Table 1 Indicative values for the parameters

A hE 230 V4T 120 VAT
k 1.748 02 1.635 700
A 27x4.059 81 2mx4.167 375
w 27x9.154 94 27x9.071 690
w> 2mx2.279 79 27%2.939 902
w; 2mx1.225 35 27x1.394 468
w; 2mX21.900 00 2mx17.315 120
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Table 2 Spectrum components after squaring voltage signal
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Fig. 2 Functional diagram of DC system

flicker measurement
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Table 3 Square wave for modulation

3.1

AR AR XIRRH JAEOEE%

1 0.008 333 2715

2 0.016 667 2.191

7 0.058 333 1.450

39 0.325 000 0.894

110 0.916 667 0.722

1260 10.500 000 0.407

4000 33.333 330 2.343
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Table 4 Comparison of flicker measurement result using two different methods(1<P,<10)

BB /(UK - min™) P.=1 P=2  P.=3 P=4  P.=5 P=6 P=1 P=8 P9 P.=10

1 1.0004 19979 29914 39800 49625 59379 69052 7.8635 88118 9.749 1

2 1.0058 20095 3.0103 4.0076 50006 59887 69711 7.9473 89165 9.8782

L5557 7 09965 1.9925 29878 39821 49749 59660 6.9552 7.9420 8.9262 9.907 5
5 i 39 1.0201 2.0401 3.0598 4.0791 5.0979 6.1159 7.1333 8.1497 9.1651 10.179 3
(ERTS 110 1.0188 20376 3.0561 4.0744 5.0924 6.1100 7.1271 8.1436 9.1595 10.174 7
1260 1.0104 20207 3.0310 4.0412 50513 6.0613 7.0711 80808 9.0902  10.099 4

4000 10130 20251 3.0356 4.0435 50482 6.0487 7.0442 8.0341 9.0174 9.993 5

1 1.0010 20011 3.0003 39987 49961 59928 69885 7.9834 89774 9.9705

2 1.0063 20119 3.0168 4.0209 50244 60272 7.0292 80306 9.0312  10.0311

— 7 09966 19931 29896 39859 49823 59785 69747 79708 8.9669 9.962 8
39 1.0202 2.0403 3.0605 4.0806 5.1007 6.1208 7.1408 8.1608 9.1808  10.2008

E;Z 110 1.0188 20377 3.0565 4.0753 5.0941 6.1130 7.1318 8.1506 9.1694  10.1882
1260 1.0104 20207 3.0311 40415 50518 60622 7.0726 8.0829 9.0933 10.103 6

4000 10131 20262 3.0393 40525 50656 60786 7.0917 81048 9.1179  10.1310
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Table 5 Comparison of uncertainty of two different methods(1<P,<10)

B/ smin™)  P=1 P22 P.=3 P.=4 P.=5 P.=6 P.=7 P.=8 P.=9 P.=10

1 0.04 -0.105 -0.286670 -0.5000 -0.750 -1.035000 -1.354290 -1.70625 -2.091110 -2.509
2 0.58 0475 0343333 0.1900 0.012 -0.188330 -0.412860 -0.65875 -0.927780 -1.218
7 =035 -0375 -0.406670 -0.4475 -0.502 -0.566670 -0.640000 -0.72500 -0.820000 -0.925

%‘g}ﬂZﬁ 39 201 2005 1993333 19775 1958 1931667 1904286 1.87125 1.834444 1.793
RS 110 1.88 1.880 1.870000 1.8600 1.848 1.833333 1.815714 1.79500 1.772222 1.747
1260 1.04 1.035 1.033333 1.0300 1.026 1.021667 1.015714 1.01000 1.002222 0.994

4000 1.30 1.255 1.186667 1.0875 0964 0.811667 0.631429 0.42625 0.193333 -0.065

1 0.10  0.055 0.010000 -0.0325 -0.078 -0.120000 -0.164290 -0.20750 -0.251110 -0.295

2 0.63 0595 0560000 0.5225 0.488 0.453333 0417143 0.38250 0.346 667 0.311

SCHREH 7 -0.34 -0345 034667  -0.3525 -0.354 -0.358 330 -0.361430 -0.36500 -0.367780 -0.372
I 39 202 2015 2016667 20150 2014 2013333 2.011429 2.01000 2.008 889  2.008
Ak 110 1.88 1.885 1.883333 1.8825 1.882 1.883333 1.882857 1.88250 1.882222 1.882
1260 1.04 1.035 1.036667 1.0375 1.036 1.036667 1.037143 1.03625 1.036667 1.036

4000 1.31 1.310 1.310000 13125 1312 1310000 1310000 1.31000 1.310000 1.310

*£6 P IE10~50EE N TR A EANTITELERILE

Table 6 Comparison of flicker measurement result using two different methods(10<P,<50)

HRRE/(UR - min™) P.=10 P.=15 P,=20 P.=25 P.=30 P.=35 P.=40 P.=45 P.=50
1 9.749 1 142435 183539 220175 252007 27.8969 30.1205 319017 33.2809
2 9.8782 145526 189552 23.0318 26.7439 30.0685 329972 355337 37.6919
- 99075 147599 194964 24.0840 284935 326996 36.6817 404235 439136
s 39 10.1793 152294 202332 25.1765 30.0455 34.8273 395097 44.0812 485317
e 110  10.1747 152368 20.2692 252622 302065 35.0932 399136 44.6595 49.3230
1260 10.0994 15.1413 201737 25.1936 30.1979 35.1836 40.1476 45.0871 49.999 0
4000 99935 147405 192060 23.3243 27.0484 30.3509 332225 35.6689 37.708 1
1 99705 149232 19.8544 247643 29.6529 345205 393671 44.1929 48.998 0
2 10.0311 15.0202 199918 249460 29.8829 348025 39.7050 445904 49.4588
. 99628 149418 199190 248946 29.8686 34.8409 398115 44.7804 49.7477
W 39 10.2008 153004 203993 254978 305956 35.6929 40.7897 458858 50.9814
10.1882 152821 203758 254695 305630 35.6564 40.7497 458428 509358
1260 10.1036 15.1554 202072 252590 30.3107 353625 404142 454659 505175
4000 10.1310 15.1962 20.2614 253264 303912 354560 40.5205 455850 50.6493

3.3 HRPMREL
MR 4-7 K 3 4 0] DL ISR . B D SR
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2)P. 1t 10~50 38 Bl N A8 A I, ~F- 7 fif 1 530 36
PHAR R AR 2E . FERIE 24 P> 15 B J7 fif o 23
TR C A TC AR UE£5% 1152 25 K 5 (FJR A SCH HH Y
FEF 7 PRI B A AR P AT 1~50 284k L P AT
SEILTARIR IR ZE R TE£2% 5 P 5

3)P.=50 /5 5L T SR BB o 75 12 B X AN [ A5
W B 55 U Bl R L3R 8, MAFR 8 1] DL UL
7 Rk R 25 B AR (S Y 2
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Table 7 Comparison of uncertainty of two different methods(10<P,<50)

WRE/IK -min™)  P.=10  P.=15 P.=20  P,=25 P.=30 P.=35 P.=40 P.=45 P.=50
1 -2.509 -5.043330 -8.2305 -11.9300 -15.997 700 -20.294 600 -24.698 80 -29.107 300 -33.438 2
-1.218 2982670 -5.2240 -7.8728 -10.853700 -14.090000 -17.507 00 —21.036 200 —24.616 2
G -0.925 -1.600670 —25180 -3.6640 -5.021670 -6.572570 -8.29575 -10.170000 —12.1728
FfEvE 39 1793 1.529333 1.1660 0.7060 0.1516 670 -0.493430 -1.22575 -2.041780 -2.9366
Ak 110 1.747 1578667 13460 1.0488  0.688333  0.266286 —0.21600 —-0.756 670 -1.3540
1260 0994 0942000 08685 0.7744 0659667  0.524571 036900  0.193556 —0.0020
4000 -0.065 -1.730000 -3.9700 -6.7028 -9.838670 -13.283 100 -16.943 80 -20.735 800 —24.583 8
1 -0.295 -0.512000 -0.7280 -0.9428 -1.157000 -1.370000 ~-1.58225 -1.793560 -2.0040
o 2 0311 0134667 -0.0410 -02160 -0.390330 -0.564290 -0.73750 -0.910220 -1.0824
i 7 -0.372 -0.388000 —0.4050 -0.4216 -0.438000 -0.454570 -047125 -0.488000 -0.5046
l‘ﬁj; o 39 2.008 2002667 19965 19912 1985333 1979714 197425 1968444 19628
110 1.882 1.880667 1.8790 1.8780 1876667 1875429 187425 1.872889 1.8716
1260 1.036 1.036000 1.0360 1.0360  1.035667  1.035714  1.03550 1.035333 1.0350
4000 1310 1308000 13070 13056 1304000  1.302857  1.30125 1300000 1.2986
4r 20p

W/ %
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1 2 7 39 110
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(a) ‘P RRRZE(RELP =1, TLP.=10)

1260 4000
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Fig. 3 Comparison of uncertainty of two different methods
(1=P.<10)
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Fig.4 Comparison of uncertainty of two different methods
(10<P,<50)
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Table 8 Comparison of voltage fluctuation extracted by

two methods

NG JE4EL
BV R ;Zfﬁgz P e
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i 3£ 1%

1 135.75 87.3190 128.556 0

2 109.55 79.389 9 104.174 3

72.50 63.596 3 72.045 4

39 44.70 42.423 3 44.564 7

110 36.10 34.929 0 36.071 1

1260 20.35 20.137 4 20.346 2

4 000 117.15 87.185 4 117.106 7
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