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Abstract
A new control strategy has been proposed for the interleaved flyback inverter. the proposed method consists of two control strategies,
they are active clamp control and phase control. Based on the output power of the PV module each converter phase of an ILFI is
controlled. due to the active clamp control method the energy in the leakage inductance can be fully recycled. the concept of
interleaving reduces the ripple and reduces the usage of capacitors. The induction motor drive has been used the speed performance
of the drive has been analyzed .ssimulations are done using MATLAB. The parameters are analyzed without PV and with PV. The
explanations, theories and results are discussed further.
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1. INTRODUCTION 2. ILFI STRUCTURE & MODES OF OPERATION

Nowadays the standby power loss and efficiencyhefgower
supply are of major concern .the average efficiensyead of " Phase Converter
full load efficiency is important for external powsupplies

such as adaptors. the challenge for the power guggsign is 0
created by the light load and full load efficiendgr offline
applications flyback converters are used generdllg to its
simplicity and low cost.to dissipate the leakagergy when
the switch is off an RCD clamp circuit is used. Mmimize the
voltage spikes across the switch becomes diffiguith the
presence of well coupled transformer with minimizedkage
inductance.this results in usage of a labor intensi
manufacturing process. by reducing the leakage ciadige :
energy loss the efficiency can be improved. Theceph of i
interleaving enables these converter topologie®ferate at i
increased power levels. The benefits of interlegviinclude !
[JReduced RMS current in the input capacitors englthie use i

ecoupling Capacit@r

£

D,

of less expensive and fewer input capacitoRipple current
cancellation in the output capacitor, enabling tise of less
expensive and fewer output capacitorf®eduction of peak
currents in primary and secondary transformer wigsli
Olmproved transient response as a result of reduoirgut
filter inductance and higher output ripple frequeSeparation
of heat generating components allowing for reduoeat sink Fig. 1 ILFI structure
requirementsl.Improved form factor for low profile solutions
Reduced EMI as a result of reduced peak currents (2 The ILFI is designed for a PV AC module system. A
interleaved forward converter. decoupling capacitor, first phase converter, secqihse
converter, unfolding bridge, and C-L filter are ggat in the
proposed inverter. The maximum power point trackisg
essential for the generation of peak power in 1A module
system. constant PV voltage and PV current areinexdjor
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2 Phase Converter
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MPPT control. the 120 HZ harmonic frequency whidstatts

the PV voltage and PV current are removed by tleowging

capacitor. there are main switches, diodes, tramsfis, in each
phase. The voltage spikes across the main switcddisced by
the clamp circuit. the isolation between the PV mledand the
grid line is produced by the transformer .it alsmo&ts the
voltage. the connection between the AC power preduxy the
transformer and grid line is employed by the unfaydbridge.

The steady state operating stages are given below.
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Fig. 2 Equivalent circuits in steady-state operation

(a) Mode 1 [t0 —t1 ]. (b) Mode 2 [t1 —t2 ]. (c) e 3 [t2 —t3 ].
(d) Mode 4 [t3 —t4 ]. (e) Mode 5 [t4 —t5].

(f) Mode 6 [t5 —t6 ]. (g) Mode 7 [t6 —t7 ]. (h) MedB [t7 —t8 ].
(i) Mode 9 [t8 —t9 ]. (j) Mode 10 [t9 —t10 ].

Due to the simplicity of control the discontinuoosode is
considered.the main switches are provided with tgaie
signals of 180degree phase shift.spl and sp2 arenihin
switches.sal sa2 are the active clamp switchegate signals
of the clamp switches are applied for short timedduce the
conduction loss of the switches. The ILFI activatesingle-
phase converter without the active clamp circuibgishe phase
control method and the active clamp control metbedause
the output power of the PV module is higher thalf dfathe PV

module maximum power and the voltage spike acroas m

switch Spl is smaller than the Spl voltage ratifigerefore,
the second-phase converter loss and clamp cirgsit tan be
removed. In Fig. 3(b), the ILFI activates a singhase
converter with the active clamp circuit using tHeage control
method because the output power of the PV modusengller
than half of the PV module maximum power and thkage
spike across the Spl is larger than the Spl voltagag.
Therefore, the second-phase converter loss cadirbated.
When the output power of the PV module is larganthalf of
PV module maximum power and the voltage spikessscnzain

switch Spl , and Sp2 is larger than the Spl ,arti\Bftage
rating, the ILFI is fully activated as represented.

3. ACTIVE CLAMP CONTROL METHOD

Solar irradiance and atmospheric temperature inflaethe
output power of the PV module. based on the irraxbavalues
of the weather conditions the efficiency of the llfas to be
improved. the active clamp circuit reduces the agyt spikes
across the main switch. ILFI is made of two pha3é® losses
are reduced by controlling each phase of the ILffle spl
voltage without the clamp circuit. the sum of ihpoltage vin
through the PV module ,the feedback voltage,
voltagevspl forms the voltage across spl when sglirned
off.spl is failed when the vspl is above the switating
voltage VRT .thus active clamp circuits have beeeduin
flyback inverter for reducing voltage across maivitch. the
waveform of the main switch when the clamp circist
used.clamp capacitor Ccl absorbs the energy ihlkieof the
transformer.this reduces the voltage spike acrbgs main
switch.thus a new active clamp control has beed tseeduce
the conduction loss ,switching loss of the clantpuat.

4. MODELLING OF PV ARRAY

The only way to generate power from sun is doneiggge of
photovoltaic cells. besides being efficient they eonvenient to
use. silicon is the material used for manufactuehdV cells.
solar cell preparation should be in a very clearirenment. In
this technology the energy from sun is transforrmed direct

current electricity.maximum power point is a unicugerating
point supplying maximum power to the load whiclpissent in
a PV array. tracking the maximum power point of Ehé array
is done to improve the efficiency of the photoviltanergy
system MPPT is an electronic system that operakes
Photovoltaic (PV) modules in a manner that allomes modules
to produce all the power capable of PV module MPPiiot a
mechanical tracking system that “physically movesie

modules to make them point more directly at the 80RPT is
a fully electronic system that varies the electrioperating
point of the modules, so that the modules are #@bldeliver

maximum available power. Additional power harvesfemm

the modules is then made available as increas¢erpaharge
current.

practical PV device

Fig 4 equilant circuit
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5. CURRENT CONDUCTION IN SOLAR CELL

An ultra thin layer of phosphorus-doped (N typdicen on top
of (P type ) silicon form a PV cell. when these twaterials are
in contact an electrical field is created calledN Runction .a
momentum and direction is provided by this eleatrifield
when sun light strikes the surface of a pv cellistivhen the
solar cell is connected to the electrical fieldrreat flow takes
place. area of the cell,atmospheric conditions rddtee the
current from a PV cell. When the individual celte @onnected
in series, the voltage produced by the combinai®rthe
algebraic sum of the individual cell voltages. W4eer when the
cells are connected in parallel, the resultant enrris the
algebraic sum of the individual cell currents. Sepehding
upon our power requirement we connect the PV ¢elkseries
and parallel combinations to form a Photovoltai@ar

6. SMULATION AND RESULTS

=)

BIGAL

Fig. 5 simulink model of a PV array

Caculstion of Im = Ipv-Id {Nss x Nop modules)

AT

Constanté

Fig. 6 subsystem

From the Fig it can be observed that, the equstion the
photovoltaic current Ipv and diode saturation coirréo are
modeled individually and then put together to abtahe
equation for the PV panel. The series resistancandgarallel
resistance Rp for the configuration of our panekssimated
taking into account the number of series and pera#lls (Ns
and Np)

i

Fig. 7 ILFI simulink model
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Fig. 8 pulse generation
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Fig 9 output current and voltage waveform

Fig. 12 simulink model with PV

Fig. 10 ILFI fed induction motor model
Fig. 13 output current and voltage waveform

Fig.11 motor speed and torque waveform without PV
Fig.14 motor speed and torque waveform with PV
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Tablel [3] Y.-K. Lo and J.-Y. Lin (2007), “Active-clamping ZVS
flyback converter employingtwo transformerdEEE
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