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ABSTRACT:

Voltages fluctuations and flicker are linked terms and
are commonly used indistinctly. Nonetheless, these
terms are defined differently, although they frequently
can occur at the same time. Therefore, it is essential to
clearly differentiate these two terms: Voltage
fluctuations are defined entirely from an electrical
point of view and are described as variations of the
voltage waveform whose amplitudes are bound to of
the nominal voltage level. The magnitude of these
voltage fluctuations are typically well below the
thresholds of sensitivity of most electrical equipment
and are not likely to result in operating problems.
However, for some specific cases, voltage fluctuations
can induce variations in the luminous flux of light
sources, hence, affecting the light bulbs operation.

Terms: Voltages, fluctuations, flicker

Introduction:

The International Electro technical Commission (IEC)
standard 1EC 61000-3-7, defines flicker as an
impression of unsteadiness of visual sensation induced
by a light stimulus whose luminance or spectral
distribution fluctuates with time. Essentially, flicker
corresponds to the visual discomfort experienced by a
person, when exposed to variations in the luminous
flux of light sources [6]. These luminous flux
variations are induced by voltage fluctuations, thus,
there is a clear connection between flicker and voltage
fluctuations [1]. However, a human factor is involved
in the definition of flicker, while voltage fluctuations
are defined entirely from an electrical point of view.
This implies that in order for a flicker problem to
occur, the following two factors are required:
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1) Voltage fluctuations causing variations in luminous
flux, defined as the objective factor and

2) A person exposed to these luminous flux variations,
defined as the subjective factor.

Thus, as the human physiological process has a
significant influence in quantifying the flicker
disturbance, thorough knowledge of the human visual
perception is essential for the measurement of the
flicker.

Factors influencing flicker:

The connection of a large wind farm to a distribution
network may greatly influence the flicker level in the
supply voltage provided to utility customers. The main
factor contributing to the deterioration of voltage
quality are the rapid variations of the wind farm’s
output power, which induce fluctuations in the
feeder’s voltage, attributing to flicker [7]. Flicker
emissions arise in consequence of the fluctuating
nature of the wind farm’s output power which is
composed of both deterministic components (due to
tower shadow and wind shear) and stochastic
components (due to wind gusts, wind turbulence and
wind speed variability. Furthermore, network
characteristics such as the short circuit capacity, grid
impedance angle and the local load will be the
determining factors attenuating or aggravating the
feeder’s flicker level [2].
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LOAD DEMAND MANAGEMENT IN MICRO-
GRIDS DISTRIBUTION:

Power generation by wind speed results into
fluctuations in voltage and frequency and due to this
fluctuating nature of wind power generation. It affects
the performance of micro-grid. It thusgive challenge to
the safety of micro-grid in terms of its stability [8]. To
cope up with the above problem, there should be
proper balancing between load and generation. Some
methods such as load shedding or use of energy
storage have been use in the earlier days. But this
method does not give instant load demand
management in real time [3].

il

m

Distribution of wind energy for critical and non
critical loads

WIND TURBINE CHARACTERISTICS

Turbine Power Characteristics (Pitch angle beta = 0 deg)

—43-2.m/s
1F 4
Max. power al base wind speed (12 m/s)and beta=0d
o8 —-————"—"———————= - =2 m!gg )

06

0.4

0.2F

Turbine output power (pu of nominal mechanical power)

0 02 0.4 06 08 1 12 14
Turbine speed (pu of nominal generator speed)

Turbine characteristics

Volume No: 5 (2018), Issue No: 6 (June)

www.ijmetmr.com

WIND ENERGY GENERATION

Wind energy generation with PMSG

Electric spring characteristics with load

Voltage generated by renewable source

Critical Load Power

Pow

[
550 =
o Shut down eritical loads suddenly

Power to Grid

£ 1100
g /'/“Power on eritical loads fiows to grid
o 550

Grid Voltage vs Grid Current

02VGe,

\ N,
Sudd}ﬁ%hanga at s
ES Voltage vs Non-Critical Load Voltage

T ——Nor-Crifical Load Voltage |

0.64 0.66 06873 0.7

L
(d)
Electric spring characteristics with load

The critical load is connected in parallel to the smart
load consisting electric spring and noncritical load.
The voltage across it is Vs. Also, electric spring can be
utilized for both active and reactive power
compensation [4,9]. The compensation voltage Vahave
to be perpendicular to the noncritical load current 1o in
order to make electric spring lossless.

This means for a resistive-inductive load Va should be
leading lo by 90° and provides capacitive
compensation and vice-versa for resistive capacitive
load. The phasor sum of noncritical load voltage Vo
and ES voltage Va is equal to the voltage at PCC
[5,10].
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SIMULINK OUTPUTS

Output of wind turbine

Outputs of PMSG

Electric spring output

CONCLUSION:

The electric spring based smart loads have been used
for load demand response managementunder MW size
PMSG in VSWECS under distribution system.
Modeling and control for a full bridge voltage source
converter based ES have been presented for grid bus
voltage regulation. To emulate realistic wind power
generation and its injection in to the grid, wind Speed
has been modeled considering its stochastic and
deterministic components. The study presented under
Case-1 has demonstrated that fluctuating wind power
injection resulted in voltage disturbances and severe
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voltage flickers propagation at each bus of distribution
network. However, the study presented in Case-II
clearly shows that with smart loads, voltage
disturbances at all buses of distribution feeder
decreases and voltage flicker severity indexes are
decreased. Therefore, deploying SLs using ES is
proven an effective alternative among other solutions
in reducing flickers in the test feeders. Moreover,
presented sensitivity analysis has strengthened claim
of above study that deploying SLs helps in increasing
penetration level of renewable energy. The proposed
load demand response management using SLs has
been effectively employed for voltage control under
high wind energy penetrations in the distribution
feeder.
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