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ABSTRACT

In renewable sources, such as wind and solar enthg\generated voltages often vary because
of environmental changes. When the input voltaggpsito the value lower than the battery, it will fa
charge. The cascaded buck-boost converters areectonally used to step-up or step-down the input
voltage, however it is relatively complex and cpsth this paper, a new battery charging system is
proposed based on the non-inverting buck-boost erers. Circuit connected to wind turbine, for the
low wind speed range, the control strategy is ainedollow the wind turbines maximal power
coefficient by adjusting the generator's rotatiospleed. For high wind speeds, the system power
regulation is also made by controlling the generapeed. This control is made by the DC/DC power
electronic converter, which modifies its input egle, changing the machine voltage and consequently
varying the generator’s rotor speed. The modelaigdated through the simulation results of one and
multiple sources with constant and variable inpaitages .Test results show stable operating

performances on both steady-state and transit tonsli
KEYWORDS: Buck-hoost cascaded, fuel/stack energy systemr Sgégéem, wind energy system
INTRODUCTION

Multi-input inverter for the grid-connected hybrjghotovoltaic (PV)/wind power system in
order to simplify the power system and reduce t&.cThe proposed multi-input inverter consists of
buck/buck-boost fused multi-input dc—dc converted a full-bridge dc—ac inverter. The output power
characteristics of the PV array and the wind tuebéme introduced. The perturbation and observation

method is used to accomplish the maximum powertpicking algorithm for input sources. [1]

Recently, the clean electric power generatigstesns have attracted a great deal of social
attention to exploit the clean energy resource$ siscsolar array, wind generator, fuel cell andosth.
In this case, the multiple-input dc-dc converteusgful to combine the several input power soueses
to supply the regulated output voltage for the IoBae novel solar cell power supply system usirg th
buck-boost type two-input dc-dc converter is praguhsn which the solar array and the commercial ac
line are exploited as power sources and they amgbowed by the two input windings of the energy-

storage reactor. Also, its operation principle pedformance characteristics are discussed.[2]
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Renewable Energy development of today has @detery towards still increasing power ratings
for grid- connected systems. Substitute energytplancase of lacking renewable instantaneous power
are not directly considered because of grid conmectStand-alone applications require well defined
concepts for continuous energy supply providingoadybalance between various energy sources and
their capabilities and load requirements. Standhealsupplies of small power ratings cover local
demands, e.g. one house or a small village in rerootation. Multiple inputs for renewable energg ar
proposed in combination with high-efficiency povedectronics for optimum power input into a DC bar
directly connected to a battery.[3]

A controlled wind generation system for ang@one application is presented in this paper. A
cascaded step-up/step-down power electronic cargetbpology is proposed to control the wind power
system in the whole wind speed range. For the lomdvgpeed range, the control strategy is aimed to
follow the wind turbines maximal power coefficielny adjusting the generator’s rotational speed. For
high wind speeds, the system power regulation 96 atade by controlling the generator speed. This
control is made by the DC/DC power electronic catere which modifies its input voltage, changing th

machine voltage and consequently varying the géor’saotor speed. [4]
PRINCIPLE OF OPERATION

The non inverting converter consists of only twoitBhes and two diodes. Buck and boost modes are

sharing the same inductor, as shown in Fig |. Terating mode is controlled by only one
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Fig.1 The Configuration of Non-Inverting Dc/Dc Conerter

algorithm, depending on the value of the inputagéds. If the input voltage is larger than the resgli
output voltage, the converter works as a buck cdexéo step down
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Fig 2.A) Buck Operation (B) Boost Operation
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The input voltage, which is shown in Fig.2(a). #tsown in Fig.2(b), if the input voltage is
smaller than the required output voltage, the cdevecan be operated as a boost converter by simply
switching T1 and T2. The non-inverting buck-booshwerter with two switches can be used as three
modes, which are buck, boost and buck-boost mdkdhes switching sequences are shown in Table.l for

each modes

Table:1. Operating Modes

. Switching sequences
Operating Mode ,H[L & I‘qu'_l_:u
Buck converter PWM OFF
Boost converter ON PWM
Buck-boost converter PWM ON

Generally, the buck-boost mode is not taken imtosteration since it has high sensitivity of
duty cycle variations. In addition, large switchilogs is another main drawback. Therefore, onlykbuc
and boost modes are commonly used. For the bucle stoawn in Fig.2, if the battery voltage is smaller
than the input voltage, Tl is ON and T2 is OFF. §hilne converter works as a buck converter, except
that there is an additional diode drop due to D2rder to block the reverse current flow whenpheel
voltage drops below the battery voltage, diode $guite necessary for the proposed configuratitwe. T
voltage range of the input source must lie equalmve to the battery for the buck mode.gain vidue

given by
Vu :Vm.dl_V-FI.(I_GH)_J”“": (]]

The boost-converter mode is presented in Fig.2{lbhe converter operates as the boost mode,
T 1is ON and T2 is used for PWM modulation. Theput voltage is given by

%
"'” — m__ "'““ {?_.]
|-, )

THE PROPOSED MULTIPLE INPUT TOPOLOGY

The proposed configuration In the proposed togyl different renewable energy sources are
connected in parallel to form a multiple input gystfor charging batteries, as shown in Fig.3. As
batteries can be considered having big capacigdén the proposed topology deletes the capaaitfors
the non-inverting coveters to achieve cost-optitpalin order to deliver the maximum power to the
battery side, Perturbation and Observation (P&@p@hm is employed in the proposed system.
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Fig 3. Multiple Input Topology

For the multiple input configuration, more rewadle sources can be connected to the proposed
system by simply adding more legs. The multipleuis can deliver power simultaneously to the bgptter
side without any time share operations. Since threinverting converter can operate as both buck and
boost modes, the different PV sources can be gakratthe voltage above or below the battery veltag

Due to the parallel connection, the system will b@tdiminished if one of the input sources failed

The flow chart of buck/boost-mode selector is pnése in Fig.6. The mode is determined depending on
values of the PV and battery voltage. If the PMagé is smaller than the battery voltage, the 'isedet
as -1, otherwise the "sel" is 1. By reading thtueaof "sel", switches Tl and T2 are controlled to

regulate the desired voltage and current.
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Fig 5. Flow Chart of Buck/Boost -Mode Selector
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Table:2. Circuit Parameters

Parameters Value Unit
Input voltage 0-24 v
Battery voltage 12 v
Maximum load current 5 A
Switch frequency 100 kHz
Voltage ripple 50 mVy
Maximum current ripple 0.5 A
Inductor 150 uH

CONTROL LOOP FOR WIND ENERGY CONVERSION & FUEL CELL

The proposed cascaded power converter is cordpisan input boost converter plus an output
buck converter. Each power converter is controlledain independent and complementary way. To
control the DC voltage, a feed-forward strategyged. A selector allows the converters complemgntar
operation. For this, the DC voltage measuremerthatboost converter input (diode bridge output
voltage) is used. This voltage is proportional be tAC voltage at generator terminals, which is
approximately proportional to the system rotor shee

To control the DC voltage, relations between @@ages (diode bridge DC voltage VDC and

output battery voltage VBatt) are considered (3).

Vbatt: Av.Vdc = f(D) -Vdc (3)

The voltage gain Av of buck and boost converter<dontinuous current mode are defined by

(4) and (5) respectively

v Buck v
Vo1
v Boos V. - -0
O

So, as the battery voltage —which is the wind gyneystem output voltage— remains nearly
constant and when boost converter is on stand-bgen{ewitch open, diode in forward mode), the
control variable when buck converter is regulais¢g). The voltage reference valugdier is obtained

from generator speed control.
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(6)

When boost converter is controlling the DC voltadge maximal power output, the buck
converter is now in the steady state value ottmrol variable for the step up converter is
1 b ner

D.H.-l.'l.'..' r
 Bost

@)

Figure 6 shows the proposed opep tamtrol scheme for the cascaded DC convertegchas
a pulse

width modulation (PWM) scheme, whéte duty cycle for each converter is calculated an
converted into gate signals. The DC voltage refsgeis compared to battery voltage to define which

converter will operate and a simple digital cirawompletes the task.
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Fig 6. Control Circuit for Wind Generation and Fuel Cell

The AND function is used to control the boost cemer because it operates as DC/DC
converter only when DC voltage reference is lowemt battery voltage.  The power transistor must
remain open elsewhere. The OR logic function alloastrolling the buck converter when required DC

voltage is higher than battery voltage. The powamgistor must remain closed when the boost coavert
operates

PROPOSED BLOCK DIAGRAM

= Batteries
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Fig. 7 Block Diagram of Proposed System



Bhalachandra B H & J N Hemalatha 42

The proposed block diagram shows that the DC-Dvexter discussed above cascaded and the
inputs are given form solar, wind and Fuel cells.tBe power will be given from the three renewable
resources. In summer the power is generated fréan and in windy season wind power generator gives

power and in mean while we can use fuel cellsaesthe energy.
SIMULATION & RESULTS

The simulation for the proposed charger (castd@-DC converter) was simulated using matlab.
The circuit parameters are taken from the tabbentl simulation results are shown in the below fegur
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Fig. 8 Complete Simulation Diagram

m
W+
e el
Diode “in—
ﬁ' Fy
o nltage Heagurenent o

(Contiruous
- cenirlkr

poueraut

Fig 9. Single Circuit Connected to Solar System
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RESULTS
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Fig 11. Output Voltage Maintained Constant When thdnput Give is 24V-Converter Acts as Buck
Converter.
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Fig 10. Output Voltage Maintained Constant When thdnput Given is 6V Converter Acts in
Boost Mode

The above figure shows the control circuits andntiaén proposed circuit with the output waveforms.

CONCLUSIONS

A novel multiple-input configuration is propasdor connecting multiple PV sources. The
proposed system has the advantage of low cost beaafuthe reduced components in converter. The
principle of converter operation is explained. P&PPT algorithm is employed to track the MPP. The
PMSM based wind energy system and fuel-cell arenecied as input to the circuit . The proposed
system can either step-up or step-down the PV sotoltages to charge batteries with a satisfied MPP

and cascaded control algorithm. Solar system, wimetgy gives energy seasonally and fuel cell gives
when the fuel is available.
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