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Abstract: - The main aim of this paper is to
computing and finding true solution of connecting
various component of renewable energy sources like
solar , wind, tidal geo thermal etc and get more
efficiency lower cost and least losses.

A multi input and single out put DC chopper can be
used to obtain well regulated output voltage from
several power source such as solar wind tidal geo
thermal etc. the energy provided by these source can
be amalgamate and transfer in to the load. A
theoretical idea of dc chopper are given here. Practical
implementation also tested.

A method which has proved to be an asset when one
is concerned with optimization problems is artificial
immune system. Several other methods such as the
likes of Ant Colony Optimization (ACO), Genetic
programming (GP), Simulated Annealing (SA), and
Particle Swarm  Optimization (PSO), Genetic
Algorithm (GA), have been used and tried, but none
could give the results as fast and as accurately as Dc-
DC converter.

By DC chopper technique used in computing to find
true solution for source connection.

Key words:- Solar Energy, wind energy, DC-DC
converter.

l. Introduction

Now a days resources of renewable energy ,such as
wind turbines, photovoltaic arrays & fuel cells have
been used for developing renewable electric power
generation  systems[1]-[3] .The multiple-input
chopper shown in Figure 1(X), is useful for adding
several energy sources whose power capacity are

different to obtain well-regulated outputs voltage or
current[4]-[7] . We can feed multi inputs of energy

sources in parallel using a coupled transformer. As
shown in figure 3(y). Only lenergy source is allowed
to transfer energy to the load at a time (i.e.E1™En).
These circuits for input-stages are designed in an
“mode of n- inputs & single output operation” as
shown in Fig. 1(y) to avoid power coupling effects.
The current ratings for these input-stage circuits are
higher with more complicated n- inputs & single

output control circuits. A multi input power supply
system based on the current-fed full-bridge converter,
shown in diagram. 2(x), is considered a better option
for such applications[8]-[10] . In this we are using a
phase-shift PWM control scheme, the energy from
the different power sources can be simultaneously
transferred into the load through a multi-winding
transformer as shown in Fig. 2(y). Here, a large
number of power switches and a complicated gating
driver and controller are needed, hence its expansive
and having large size for this conventional converter. ,
a multi-input chopper is presented for renewable
energy systems shown in Fig.3(y). The proposed
converter has the advantages of (1) It has simple
configuration, (2)It has fewer components, (3) It has
lower cost (4) It has higher efficiency. The design and
operating principles will be explained in detail in the
following sections, Is Spice simulations are given to
confirm the theoretical analysis. The two-input
laboratory prototype was implemented and tested to
show the performance of the proposed converter.
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Figl.1Multy input chopper for Non-conventional
energy source
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Fig 1.2 Input voltage signals applied to the input
stage circuit.
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Fig.1. 3The Proposed Multiple-Input chopper
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Fig 1.4 switching period
Il. Operating Principle of the Proposed Converter

For analysis comfort ability, a simplified circuit
diagram of the suggested chopper with vig v, inputs is
shown and discussed in Fig. 4(y). It is having the two
current-fed input-stage circuits, coupled transformer,
and a secondary bridge-rectifier. Each input-stage
circuit consists of two, power switches and choke
inductors L1 & L2. The duty ratio 61 & 62 (for the
power switches Gs1 and Gs in the first input-stage
circuit and for the power switches Gs3 and Gs4 in the
second input-stage, respectively. ) the circuit are
regulated independently by two separated control
loops. Both 61 and 62 exceed 0.5 to implement the
overlapping operation. The proposed multi-input
chopper is suitable for high-voltage output
applications [8] due to the current-fed circuit
topology being used that requires no output indictor.
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Fig2.1 The Circuit Diagram of the Proposed chopper
with Two-Input
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Fig 2.2 The un experimental Waveforms for One
Switching Cycle

Here, the overlapping-times ¢1and ¢2 can be given as
follows.

b1 = (261-1)Ts/2............(1)
d2 = (262-1)Ts/2.....(2)

There are 6 modes of switching within an operating
cycle Ts. Now we will elaborate the equivalent circuits
in Fig. 6. The working principle of the suggested
chopper can be elaborated as follows.

Mode | (Gsl, Gs2, Gs3, and Gs4 on): During this
operating mode ;Power switches Gs1~ Gs 4 are on. (2)
The inductor currents, l1and Iz will flow back towards
the first voltage source, V1 ,through the path, Gsland
Gs2. (3)The inductor currents, I3 and I will flow back
towards the second voltage source, V2 through the
path Gs3& Gs4.(4) The remaining gathered energy in
the leakage inductance of the second primary winding
is also delivered to the load through the transformer
and when , the gathered energy is released entirely,
the trans- former secondary winding current will go to
zero. (5)All the working diodes are off and the power
to the load is provided only by the output capacitor
Co.

Fig 2.3 Mode | operation of chopper

(2)Mode Il (Gs1, Gs2 and Gs3 on; Gs4 off): During this
operating mode;

The power switches Q Gs1 and Gs2 are on. (2)Both of
the inductor currents, Iu1 and Iz flow back to the first
voltage source, V1 through Gs1 and Gs2.(3)The falling
current in Gs4 occurs at zero voltage and there is no
dissipation caused by Gs4 turning off. (4)The inductor
current, lis flows through Gs3 back to the second
voltage source, V2. (5) Only the inductor current, Iia
flows into the transformer primary winding. The
energy from the second power source is transferred
to the load through the rectifying diodes D1 and D4.
The transformer secondary current, |s satisfies
Equation (3).
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Fig 2.4 Mode Il operation of chopper
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Mode Il (Gs1 and Gs3 on; Gs2 and Gs4 off): in this
mode;

(1)The falling current in Gs2 occurs at zero voltage
and there is no dissipation caused by Gs2 turning off.
(2)The inductor current, 1 flows through Q1 back to
the first voltage source, V1 and the inductor current,
I3 flows through Gs3 back to the second voltage
source, V2. (3)The inductor current, Iz flows into the
first transformer primary winding and the inductor
current, la flows into the second transformer primary
winding. (4)Thus, the transformer secondary current,
Is satisfies Equation (4). (5)The energy from the two
power sources is transferred to the load through the
rectifying diodes D1 and D4.

Fig 2.5 Mode Il operation of chopper
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Mode IV (Gsl1, Gs2, Gs3, and Gs4 on): During this
working mode;

(1)All power switches Gs1~Gs4 are on.(2)The inductor
currents, I and Il flow back to the first voltage
source, V1 through Gsl and Gs2.(3) The inductor
currents, I3 and s flow back to the second voltage
source, V2 through Q3 and Gs4. (2)The rising currents
in Gs2 and Gs4 occur at zero voltage and there is no
dissipation caused by Gs2 and Gs4 turning on. (3)The
surviving energy in the leakage inductance of the
second primary winding is also delivered to the load
through the transformer. (4)When the surviving
energy is released completely, the transformer
secondary winding current will collapse to zero. All
the rectifying diodes are off and the load power is
provided alone by the output capacitor Co.
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Fig 2.6 Mode IV operation of chopper

Mode V (Gs1, Gs2 and Gs4 on; Gs3 off): During this
mode;

(1) The power switch Gs3 is off. (2) The falling current
in Gs3 occurs at zero voltage and there is no
dissipation caused by Gs3 turning off. (3)The inductor
current, lis flows through the transformer primary
winding. Both of the inductor currents, lu1 and Ii2 still
flow back to the first voltage source, V1 through Gs1
and Gs2. The inductor current, l4 flows through Gs4
back to the second voltage source, V2. (4)The energy
transferred to the load through the rectifying diodes
D2 and D3 is from the second power source. The
transformer secondary current, Is satisfies Equation

(5)

Mode VI (Gs2 and Gs4 on; Gsl1 and Gs3 off): During
this mode:

The falling current in Gs1 occurs at zero voltage and
there is no dissipation caused by Gsl1 turning off.
(2)The inductor current, l.2 flows through Gs2 back to
the first voltage source, V1 and the inductor current,
la flows through Gs4 back to the second voltage
source, V2.(3)he inductor current, lu flows through
the first transformer primary winding and the
inductor current, Iz flows through the second
transformer  primary  winding.  (4)Thus, the
transformer secondary current, Is satisfies Equation
(6). The energy from the two power sources is
transferred to the load through the rectifying diodes
D2 and D3.
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The circuit will then follow the Mode | after
completing one operating cycle Ts There is no
dissipation caused by Gsl and Gs3 turning on. The
leakage inductances of the first and second primary
windings provide their grabbed energy to the load
through the transformer. When the surviving energy
is released completely, the transformer secondary

winding

Ill. Steady-State Analysis

Consider that the output capacitor Co is large enough
so that the voltage ripple on it is negligible. The
voltage transfer ratio VTR of the suggested multiple-
input chopper can be derived from the volt-second
balance condition across the choke inductors and
given by Equations (7) and (8).

"=y TNy1-5 "

VTR, = v, _ N, 1 _ ®)
4 Np_j I1-6;

. Npi ., V]

Vor00 =35 Vo =125 ®

lat,Q2=1L1+l12=11, (11)

la3,aa=13+14=12, (12)

From Equations (11) and (13), it is clear that the
power switches subject only one source current and
not twice as do the conventional two-switch circuit
topologies such as push-pull converter or half-bridge
converter. For the low-voltage energy source such as
fuel cells, this is a very important merit. As explained
above, all switches have negligible dissipation as they
have the transformer leakage inductance in series and
hence turn on at zero voltage. The zero voltage-
switching condition of the power switches can be
derived as follows.

EII 5 _]I’,grrrmuﬂ N_'pj ] (13)
I, N,

L2 Volrmay Np2 (14)
- I, N

4 -1

where L1 and Liz are the leakage inductances of the
first and the second primary windings respectively,
and tr =the maximum rise time of the switch current.
The inductances of Li~L4 can be determined by the
requirements of the inductor current ripples as
follows:
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And equation no.(16) can be written as

L 20
T Al (LS,
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(16)

where fs = the switching frequency of the power
switches, Al(%) = the percentage ripple current on
the choke inductors Li~Ls. The equivalent circuit of
the input-stage circuit is shown in Fig.7(x). Vs and s
represents the source voltages (Vi, V2) and source
current (l1, 12) respectively. I is the upper inductor
current (liz, Ia) and I is the lower inductor current

(Iua, I3).

Assuming the transformer turn ratio is n, the voltages
Vi’ and V' may be 0 or (Vo/n) for different switching
modes. From the theoretical o/p waveforms shown in
Fig. 7(y), the ripple cancellation on source current can
be observed. This produces relatively ripple-free
source current that is desired for the low voltage
renewable energy sources such as fuel cells,
photovoltaic arrays etc. From the energy conservation
relationship, the output power Po is the sum of the
two sources of power P1and P2. Thus, the following
Equations must be obeyed.

Volo=Vil1 + V212 (17)
N N,»

I, =(1-6)=EL1, +¢1-5,)=E21,. (18)
N, 2N, A

It is necessary to provide a feedback loop to regulate
the output voltage and two current control loops are
also needed to control the source current and power
by each power source.
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Fig.3.1The Equivalent Circuit
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Fig 3.2Theoretical Waveforms of the Input-Stage
Circuit

IV. Design Example of the Proposed Converter

To verify the feasibility of the proposed scheme, a lab
prototype with following requirements was designed
and tested. The design considerations for the key
components will be explained in this section.

(1)Source voltage: V1=12VDC, V2=24VDC

(2)Source current: 11= 4A, 12= 6A
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(3)Output voltage: Vo = 192VDC
(4) Output current: lo=1A

(5)Switching frequency: fs = 100kHz

A. Power Switches
These voltage and current ratings for the power

switches can be calculated using Equations (9) to (12)
as follows:

Vi 12
Varpr = = =301 . (19)
0L 5, T 1-06
I’r? 2 }
V == =00V . (20
Q30477 5, T 1-06 )
IQ}JQ_‘J:II =44. (21)

(B). Transformer

Design From the output voltage specification, the
transformer turn ratios can be determined using
Equations (7) and (8).

N 192
ny=—= =rf—§1;VTﬂ=rf—a.o;‘r—]=o.4- (23)

‘UP-'! I’I 12

N V a2
hy = = (125, )22 = (1-0.6)22 ~22. (24)
- ."lr'p_v - V_". 24

Equations (13) and (14) must be satisfied such that
the zero-voltage-switching of the power switches can
be achieved. Thus, the leakage inductances of the
transformer first and second primary windings can be
determined as follows.

. Z Vaf r(max) Npl B

L” = e {HH : (25)
I, N,
Wote Nos

I zw N{J' =41H . (26)

Z 5

(C.) Choke Inductors

Let the peak-to-peak current ripples be 30 percent of
the inductor currents under full power. The
inductance of the choke inductors Li~Ls can be
determined using Equations (15) and (16) as follows.

1. 20V} _ 2x0.6x12 - LmH QD)
© Al (S, 03x4x100k

W, x4
> DOOH ) 8)
Al (%), 0.3%6x 100k

LJ" 21.4

Because of the ripple cancellation on the source
current, a larger ripple current in choke inductors can
be allowed in practical applications. Thus, the
inductance and the size of these choke inductors
might be smaller. D. Output Capa -citor The output
capacitor must be large enough to provide the load
power during Mode Il and Mode VI without the
voltage across it decreasing too much. The output
capacitance can be then determined using Equation
(27).

: Io,maxxrs Ix10p
G2 A,

a

= = 32uF . (29)
0.00]=102

consider Co=199.9uF.
VI. Conclusion

A multiple-input chopper for Non convensional
energy systems was given in this paper. This chopper
has various advantages as given ahead (1) very simple
configuration, (2) fewer components, (3) lower cost
and (4) higher efficiency. The working principles and
design considerations were studied and explained in
detail. Simulation results from the suggested circuit
were given to verify the theoretical analysis. This
experiment was implemented & tested with the
satisfactory results in lab.
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