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Abstract
Maximum power point tracking (MPPT),used in photovoltaic(PV) systems to maximize
the photovoltaic array output power, irrespective of the temperature and irradiation
conditions and of the load characteristics. In this paper a new MPPT system has been
proposed consists of newly developed flyback type converter of a flyback transformer
for high frequency linkage and synchronous switches for the connection to the AC
utility grid and a maximum power point tracking (MPPT) controller without a current

sensor In this project the generated power of the PV array can be calculated by the
equation using the voltage of PV array The proposed PV power systeln which consists
of two or more inverters can get large power than the conventional one. when the PV
array is partially shaded by some constructions

Introduction
As conventional sources of energy are rapidly de-pleting ald the cost of energy is

rising, photovoltaic energy becomes a promising altenative source. Since it has some of the
advantages i.e available in bulk, free of cost, Pollution free ald Distributed throughout the
earth. The main drawbacks are tiat thie initial installation cost is considerably high and the
energy conversion efficiency is relatively low. To overcome some of these problems, tlhe
following two essential ways can be used: 1) Increase the efficiency of conversion for the
solar array and 2) Maximize die output power from the solar array.

The main reasons for the low electrical efficiency of photovoltaic systems are die
nonlinear variation of output voltage and currenlt with solar radiation levels, operating
temperature, aging (and load current. To overcolne these problems, the maximum power point
of the PV system (at a given condlition) is tracked using on-line or off-line algorithmns and the
system operatinlg point is forced toward this optimal condition by sensing both voltage and
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Fig I shOws Ithe proPoSel sysemi conftiuation. Hele tO tcl the itaxhnurn
powcr point, th LV power is contil by tie duty rtio of DC*D convcitcr i dic
corve,nt ad sa t llowever, the dut ratio contols the wave font of the output
CtUICGt szd s puls train in one cyck of thc grid ficquency is dctuneined to icep tic
wive form of thc out put curaiit sinusoidal io our proposed systciiu Tltciefot die
sapihing rate of TT Imus.l te synchronized to tle utlily id line frequency. To
control dic output power utdcr thes conditionus, cach dut rittio of the pulse train is
calculated by miuliiply%g a Ic factor olIeaci(anIy ratio ofthe pulse Irin at tIhe Ir.tl
powvr. Tl ptuosss i as follows: At (Ic Feginudig of it thc voltage of PLV aray is
detected thwough the AID converter ,The input power P, is devicted fron PV volLage
&PVcuricntcstiniatcd fiom the following equations
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PV current id, is given by the summation of the capacitor current ic and the inductor
current it as follows

ldc=il+ il 1

When the above equation is iltegrated il the tern of switching time T,. the equation is
shown as

Tsw, Tsui Tsui

Jidc = Jicdt + f ildt 2
o o 0

-R V

Where fidcdt = id Ts, =Qd(k)
0
2.w

ficdt = i, T, =Q,(k)
0

f ildt = L Ts =QL(k)
0

If Vc(k) aild Vc(k-1) be capacitor voltages at the end and beginning of k term
Tsw

Then Jiedt =Q (k) =C{ Vc(k) - Vc(k- 1)1
0

If there is N samnples in one cycle of frequency f then
2WV

k=fC Vc(k)-Vc(k -1)}
K-1

If resistanlce of the inductor ignored then inductor current is given by

iL=Vk t+io(k)
L

Where io(k)-initial inductor current( ie zero b/s control is based on discontinues mode)
There for average inductor currelnt for one cycle of frequency of N samnples is given by

iL= Vc (k)ton A2(k
2 L K=I

There for PV Current is given by
2h f 2N

id,i,+ iL =fC - + EVck)tonA2(k)X{[Vc(k)-Vc(k-1)}IK-
KI1 2 L K=l

Where ic, il aue the current flowing through the capacitor and inductor L, vd is input voltage
and t l (k) switch duration of k0' pulse.

PV array output is estimated only by the PV array voltage because the inductor
current is controlled with open loop. The processor compares the power P, to the P,_1 that
were calculated at the previous sampling To get larger power than previous sampling, the
load factor is determined to increase or decrease .Fig 3 shows the flow chart the interrupt
routine of MPPT with out a current sensor

Fig 2 shows the proposed flyback type inverter system used here .The proposed
inverter is one of high frequency link inverter. In this system, a photovoltaic array and
a flyback type chopper circuit is connected in anti-parallel diodes with a filter
capacitor C2 and inductor Lf , which generates the alternating voltage.
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Fig.2 Circuit diagram of proposed inverter for photovoltaic system

It operates in three modes The mode 1 is defined for the sitLation wh-ere IGBT1 of n
system is on state ald all the oliler IGBTs of system are off state codlition In other words
,the PV array energy is transferred to the transfor-mer and the stored energy in the output
capacitor is discharged to the utility grid linie givilg positive polarity .The mode2 is defined
for the duration when the upper IGBT2 of the system is in on state and the rest are (at off state
condition, implying that both the stored energies of transformer -and output capacitor of the
system is released to the AC utility grid linle givinlg a positive polarity .The mode 3 is the
negative polarity conditions against mode 2.

Calculation of Transformer Inductance L

nductor~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~IP-3n

current

'p

pIiinO

PHAASE it

Fig Inductor currcnt mode

From the Fig3, the wavefonn of current across the inductor the switch on period of
IGBT given by

(I - in ) Llp
Vdc

3
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As t is very small
10iLL( Vdc- h- iLO) - +iLo

L

When the intersection iL & ib is set to the switch on duration ton(k) for kt pulse, given by

ton0z(
iLO - Ip sin O(k -1)

2HfYlpcosO(k - 1) + (iLO/L -Vdc+ Vth)
11

Fig 6 Flowchart of the interrupt routine of MIPPI without Current sensor
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Simulation Results

Fig (6), Fig (7), Fig(S), Fig(9), Fig(1O),and Fig(l1) sh-ows the simulation results of
ouLtput voltage, out current, sampled outpuLt voltage, sampled out current, variation of power
with- the voltage and variation of current with the voltage of PV array of 48V respectively

Conclusion

We proposed a newly developed flyback type iniverter and a maximum power point
tracker with out a current sensor. Also it can be constructed the parallel inverter system in
which the outputs of inverters coluect each other and the parallel system can get larger

power than the conventional one when the PV array is patially shaded by some constructions
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Fig 6. OuLtpuLt Voltage Waveform Fig 7 Output Current Waveform
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Fig 9.Out PuLt Current Waveformn
Showing the Sanples Taken
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