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Abstract: The modeling of the alternative flicker meter is based on the original Flicker meter proposed by the
IEC61000-4-15. Some important modifications are added in order to quantify the light variations directly. It eliminates
the effect associated with the different lamp technologies available through the correct quantification of flicker severity.
In order to achieve this objective blocks 1 and 3 of the original IEC Flicker meter has been altered and block 2 is
completely eliminated. This article helps in technical computation of alternative flicker meter before going to the
hardware implementation using MATLAB simulink.

Index Terms:Flicker, Flicker meter, Incandescent Lamp(IL), Cathode Fluorescent Lamp(CFL), Light Emitting Diode
(LED).

. NOMENCLATURE
Photo Epilepsy: It is a phenomenon of repetitive changes in brightness of the lamp and their geometric patterns which
causes abnormal activities of cells in the brain, its consciousness and also body sensations.

Lamp Eye Brain Model : The model which is used to predict flicker severity curves for lamp technologies.

1. INTRODUCTION
FLICKER is a phenomenon of variation in brightness of the lamp due to voltage fluctuations which repeatedly changes
over time[2]. This phenomenon causes visual tiredness, headache and loss of concentration in many individuals[ 1].
The study shows that one in 4000 individual is suffered due to photosensitive epilepsy[2]. The phenomenon of flicker
takes place due to the variation in lamp luminous when it is continuously subjected to voltage fluctuation[1].Large
power load such as cooling loads and arc furnaces[3] causes some rapid and abrupt alteration resulting into voltage
fluctuations in lamp.

This variation in the lamp brightness effects the human eye. Flicker meter is the device which measures the flicker of
different lamp technologies. IEC61000-4-15 proposed the standard flicker meter which allows the direct quantification
of the flicker in both incandescent and non incandescent bulbs, but the results obtained from non incandescent bulbs is
found to be unsatisfactory. This encourages for modeling of a new alternative flicker meter(AFL) using MATLAB
simulink which helps to detect flicker in non incandescent bulbs. In order to overcome this limitation block 2 of IEC
flicker meter is completely eliminated and modification are done in block 1 and 3.

1. SIMULATION
A. Standard IEC Flicker meter
The flickering is due to the voltage fluctuation present in the fundamental voltage and frequency (here we consider the
fundamental voltage and frequency as 230V and 50Hz). The main parameter which are responsible for the fluctuation
are fluctuating frequency[Fm] and amplitude modulation [M]. When these voltage fluctuation (V) applied incandescent
lamp of 60Watt as shown in figure 1. The waveform of illumination produced is [lux].

The figure 2 shows the block diagram IEC flicker meter. The input 1 to the flicker meter is fluctuated voltage signal.
The block A digitalize and normalizes the voltage signal and hence the input to the block B is normalized fluctuated
voltage. In block 2 the signal undergo some quadratic operations so as to produce the illumination which is equal to
that of IL. This are filtered using low pass filter(LPF) and high pass filter(HPF) to eliminate high frequency and DC
component. Block C is associated to the memory effect of the brain, where squaring is to make fine adjustments and
smoothing is to identify the signal felt by the brain. Finally in block D statistical analysis is made to check the severity
of the flicker produced.
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Fig. 1: Waveform of Fluctuated Voltage
i) Fm = 3.5 Hz and M=5% and its rms value V
ii) Illumination when submitted to fluctuation of V
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Fig. 2: Block Diagram of IEC Flicker meter

B. Problem Statement
After the analysis made through different lamp technologies, IEC flicker meter is found to produce satisfactory results
only for incandescent lamps. But nowadays these are substituted by non-incandescent lamps such as cathode florescent
lamps and LED bulbs which are cost effective with lesser power consumption. IEC Flicker meter is failed to reach the
value specified by indicator[3] for non incandescent bulbs.
C. Lamp Modeling

The figure 3 shows model of an IL Lamp. The fundamental voltage supply of 230V and 50Hz is subjected to voltage
fluctuation of frequency(Fm) 3.5Hz and amplitude (M) 5%. Current and resistor value depends on the number of watts

on the bulb.

60watts of bulb required 184mA and 1.7k ohm amount of current and resistance.

Copyright t

Resistance =Voltage(V)/Current(A)

Power converted to lumens which is given by

Illumination(Lm) = Power(W) * illumination per watt(Lm/W)

Typically, 60W IL gives the illumination of 480 Lm

Therefore 1 watt IL gives the illumination of 8 Lm/Watt

Average of all the values of illumination is taken as input the flicker meter
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Fig. 3: Model of IL Lamp

D. Modeling of Light Flicker meter

The figure 4 shows model of Alternate Flicker meter. The illumination is converted to voltage with the help of the
sensor. Sensor modeling is done in subsystem by considering the characteristics of 1SL29101(which is human eye
sensitive sensor).Here we make use of butter worth low pass filter of sixth order in order to ensure the linearity of the
pass band signal. Analog to digital converter is used to operate the processing under a resolution of 12bits and sampling

rate of 2400Hz.
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Fig. 4: Model of Alternate Flicker meter

HPF of 1st order with the cutoff frequency of 0.05Hz is used to eliminate the dc level. LPF of sixth order with cutoff
frequency 42 Hz helps to eliminate the high frequency component. Smoothing of the signal which is related to the
effect of brain memory is done using LPF of 1st order. Scaling helps to make fine adjustment in the output amplitude.
The output equals the instantaneous flicker noted by an individual.
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Fig. 5: Model of Alternate Flickermeter(continue)

E. Simulated Results

1. lluminance of IL OF 60W (figure 6)subjected to the rectangular fluctuation of
a) 3.5Hz and 5%

b) Demodulated and weighted signal

¢) Instantaneous flicker
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Fig. 6: Resultl
1. IHlumination of CFL OF 12W(figure 7) subjected to the rectangular fluctuation of

a) 3.5Hz and 5%

b) Demodulated and weighted signal
c) Instantaneous flicker

2. Illuminance of LED OF 9W(figure 8) subjected to the rectangular fluctuation of

a) 3.5Hz and 5%

b) Demodulated and weighted signal
c) Instantaneous flicker
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Fig. 7: Result2
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Iv. CONCLUSION
In order to overcome the limitation of IEC flicker meter, alternate flicker meter is introduced. This helps to measure the
flicker curves not only in IL lamps but also in LED and CFL. Hardware requirement for this modeling is cost effective
and hence can be used for daily industrial and residential purpose to check the flicker severity. this helps to minimize
the power consumption with use of appropriate lamps and also overcomes many health related to light flicker.
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Fig. 8: Result3
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