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Establishment of Interharmonics-Flicker Curve Based on Peak Fluctuations

CHEN Han, LIU Huijin, LI Dalu, WANG Jianxun
(School of Electrical Engineering, Wuhan University, Wuhan 430072, Hubei Province, China)

ABSTRACT: Recent researches show that the devices that
produce the interharmonics are also the major sources of light
flicker, and this kind of light flicker plays a dominant role
gradually, so it is necessary to establish a rational restrictive
standard of interharmonics to suppress the occurrence of light
flicker. The wide recognized IEC flickermeter is based on the
model of amplitude modulated wave of voltage, so it is not
suitable to be used to calculate and evaluate the voltage
fluctuation and light flicker due to interharmonics. The reasons
causing the error during the calculation of
interharmonics-caused light flicker by IEC flickermeter are
analyzed, and it is proposed to replace the square demodulation
by synchronous demodulation to expand frequency band range
of band-pass filter. In actual application, the acquisition of
carrier signals and the selection of the orders of Butterworth
low-pass filter are discussed, and a new flickermeter model
based on synchronous demodulation is built in
Matlab/Simulink platform. Simulation results show that the
synchronous demodulation-based flickermeter can accurately
calculate both voltage fluctuation and light flicker caused by
interharmonics, and correct interharmonics-peak fluctuation
curve based on peak fluctuation can be established according to

the calculation results.

KEY WORDS: interharmonics; voltage fluctuation and flicker;

IEC flickermeter; synchronous demodulation; peak fluctuation
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Fig.1 The block diagram of IEC flickermeter

A Vs A SR A AIE s my f,, + 6,
3 A2 (B R AR R MR S AR AT £
8 TEC AR Al 7, N F R 20t ik
PG, B it 2 (R O7 Ay, PRI
3 AT I R AR (BB 31), B
2
Xinput = {%} =sin’ 2nf;t + m’sin® (2mf,, ) +

1

mmm@@mmmm%y=%o+mﬁ—

%COS(ZTE x2fit)— %mzcos(2n x 2, 6) +

meos[2x| f; — f;,|11— meos[2n(f; + £,)11(2)

MRAE A IR A W, HI s B A TR
A (R AR O S EEAR DB R, DRI 31 (¥
TR 2 MRSy 2f, FI|f, = £, o XS HY
g R AT R T T D g g AR
0Hz< f,, <15 Hz, 1k 31 W 2, 2) [A1E B
B 15 Hz< f,, <85 Hz, Bt 31 M M| 1 - £ s
3) [HEPAR £, >85 Hz, B 31 L.

MEL L 2 T U 2 TR i S A1 T
15 Hz Isf, (TP J7 il 2% 7™ 2 i A 4y & 2f;, » IEC
DA AR ASCRSE I 81 P SR AN SR FLSZ RIS AR AR, AT R
£ N7 0 N VA a2 P <17 PO T [ Pl
B T 85 Hz I, H 1l 2 e 75 4 A g PR
i, AREERIEEZ K, 1EC WA R
I R AR A
2 ETRTHEANEERNTITE
E P RRIARNREN B
S5 i R 45 1R I P A 0T 9 I AT A B A )
PR, T Ty — PR 7 AP T i

2.1

o OIS u() SR S sinnfy) FER

TR

x(1) = u(t)y() = Vy[sin(2nfyr) +
msin(2nf;,t)]sin(2nfit) = %V, {[1-cos(2 x2xf,t) +

mcos(2n|fih —f1|t) —mcos[2n(f;, + f)t]} (3)
PR x(r) T PR A, A

z(t) = %Vlmcos(2n|fih - f1|t) 4)

AL, AL T SRS, - £
KR V2, stel DL 2315 5
meos[2n| f;, — fi] O] o XFHIELLBBAT 5 (K1 I IV
PRI TR AR o I 5 R ANAEAERT B0 1 2f,
W B T ARATBAS  45 R iR 2
22 HIEESHIIREL

[7i 2 A8 U 1) 5% B AE T R BRI B (5 5 2 15
o B 59 AR S 2[RI B Xt 5 3 45 b ] 1
BRI WG HEAT [0 R B B4 T A
FRIC TR TNt BRI I, 3 75 50 AL R AR ) 22
Ko Oy TAEBEUE R[] 20 8 R AR A BE S TS AN DA
BRI 73 5 R ) F SIS RN AZ, AT5 R BASR
E R ) AR AR B A5 5 oA H IR o 1 i s B AT IA AR
2% BN R RE TR R, PR B 5 IR
S 1A A R S B AT L AGT I o

BB IE IR T N

s(¢) =V, sin2nf,t + 0) Q)
P O AWIAAAL . 2 = A, 2U(5) AT AL Ik
s(t) =V, cos@sin(2nft) + V, sin @ cos(2nfit) =
[sin(af;z), cos(znflz)]r/1 cos 9} ©6)
V,sin@

XA SR, ARA 5 AR f s ik



5345 59 )

I S

111

(least squares, LS):KHUZ4L.

/‘%A:{sinanltT’ :{xl}:{lflcosﬁ}’ /
cos 2mf ¢ X, V,sin@
x=(A"4)"(4"s) (7)
MAIAHAL @ = argtan(X, / X)) -
WL, LS VARICEIAIAL R R AR fay s JF

AP o e G 3 S AL, S ORI 52 18
ey TR LA S P A ()5 /N, LS VERERS R
LT IAFAEAE DL, B A R A b A I 3] S 2% i 28 e
155 BIVIFEAL .
2.3 HIBIRIK S

BEH 31 7 10 8 0k 24 1A T 5 E A2 3 3 IEC
DA AR ASCAS R S T) 30 38 5 | A 1) P 38 B A
AR SR R 22—, il BN FLREAT oadt, AT fICad Dk i
WIBUEAEY R R £, =50 Hzo HF#EIEMRY
K IEC WAHERER 1K 6 B Butterworth fiGiH 8
T 2 T SRS WU B R W I TN A LB S S (2) i, 3X
F LU R B pE e s, AU RS,
FEMIR R o, e /N, e 2 fros

N T RPEXAN ), AR 10 B Butterworth
R IR #8548 6 B Butterworth {5 IH JEI 5 - B %L
A, TR A I AR () Y A BB, R S U
TR, BT BRARR R, RO RO E I
DASEEL. i sSEae oA, EHE £ N=10 Refgilr
M AR SCEK

fHz
B2 #HESES 3% 35 Hz #1 50 Hz B HY
6 [t Butterworth 1@ 25 1% 57 A0 K2

Fig.2 The amplitude-frequency response of
sixth order Butterworth lowpass filter when cutoff
frequency is 35 Hz and 50 Hz separately
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Fig. 4 Interharmonic result calculated by the synchronous
demodulation flickermeter
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curves established by two methods
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Tab.2 The data of interharmonics-flicker curves
established by IEC flickermeter
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fi/Hz Afy/Hz m'% fiwHz Afi/Hz m%
1 49 13.50 99 49 30.60
2 48 10.33 98 48 26.15
3 47 8.40 97 47 22.20
4 46 743 96 46 18.83
5 45 7.36 95 45 15.89
6 44 775 94 44 13.41
7 43 8.04 93 43 1141
8 42 7.94 92 42 9.53
9 41 7.38 91 41 8.06
10 40 6.55 90 40 6.80
11 39 5.65 89 39 574
12 38 4.82 88 38 4.86
13 37 4.12 87 37 4.15
14 36 3.53 86 36 3.55
15 35 3.08 85 35 3.08
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Tab.3 The data of interharmonics-flicker curves
established by synchronous demodulation flickermeter
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1 49 4.16 99 49 5.21
2 48 4.05 98 48 4.66
3 47 3.88 97 47 422
4 46 3.72 96 46 3.90
5 45 3.53 95 45 3.64
6 44 3.36 94 44 3.42
7 43 3.21 93 43 3.23
8 42 3.06 92 42 3.06
9 41 291 91 41 291
10 40 2.77 90 40 2.77
11 39 2.66 89 39 2.66
12 38 2.54 88 38 2.54
13 37 2.42 87 37 242
14 36 2.30 86 36 2.30
15 35 2.18 85 35 2.18
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