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ABSTRACT

In this paper the General Series Parallel Resonant Converters (GSPRC) is analyzed using state space techniques and the general
mathematical model of the converters has been developed and simulated using MATLAB. The investigations on the series parallel
resonant converter topologies such as CLL-T SPRC, LLC-T SPRC and LCL-T SPRC with closed loop operation has been estimated
and presented. The comparative analysis of the converters and controllers is presented in this paper. A simple form of transfer
function for the GSPRC is developed, which is used to analyses the stability of various resonant topologies. The simulation study
indicates the superiority of fuzzy controller over the conventional control methods. A DSP based prototype of 300 W, 100 KHz
converter is designed and experimentally demonstrated. The effectiveness of the proposed controller is verified for load and supply
disturbance in experimental set up using TMS320F2407 processor. Comparison between experimental and simulations show a very

good agreement and the reliability of fuzzy controller.

Keywords: Resonant Converter, Fuzzy logic, Control System, MATLAB, Power Electronics.

1. INTRODUCTION

High power DC-DC converters are now a day widely
used in power electronics applications. In the recent past
year it has been found that these converters experience
high switching losses, reduced reliability, electromagnetic
interference (EMI) and acoustic noise at high frequencies.
The research in this field has been shown more interest by
many researchers in developing the load independent
converters using various concepts. The many resonant
topologies, the series parallel resonant converter (SPRC)
type has been known as one of the most promising
topologies that provides a satisfactory wide operating rang
with the modest component ratings. The SPRC is found to
be suitable, due to various inherent advantages. It has been
suggested to design resonant converter with three reactive
components for better regulation. The LCL tank circuit
based DC-DC resonant converter has been experimentally
demonstrated and reported by many researchers [1-3].
Mangesh Borage et al [4] have demonstrated the LCL-T
resonant converter with constant current output fed with
resistive load. It can be found that the converter exhibits
load-independent voltage and current gain at resonant
frequency. The converter operated at fixed resonant
frequency and its analyzed using state space approach.

Buck and boost DC-DC converter based fuzzy logic
controller have been developed by Ismail Atacak et al [5].
Buccella. C et al [6] have developed the DC/DC resonant
converter for the renewable energy source applications.
The fuzzy controller was used to regulated the output
voltage with constant level if the input voltage varies
within a large range change. The transient and steady state
performance of the converter was found with fuzzy and PI
controllers.  Pahlevaninezhad. M et al [7] have
demonstrated the Hoo robust controller for a series-parallel
resonant converter. The robust controller shows the
significant of the improvement in the output voltage
regulation and disturbance in the load side.
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Chew L et al [8] have demonstrated LCC series
parallel resonant converter using robust control method.
The closed loop operation was presented using Pl
controller with load independent operation. Later,
T.S.Sivakumaran et al [9] have demonstrated a CLC
SPRC with fuzzy logic controller was presented. The
performance of controller has been evaluated and found
that the load independent operation may not be possible.
Chuang, Ying-Chun et al [10] have developed the half-
bridge series-parallel resonant converter for dc source and
secondary battery interface. The converter operated with
above resonant frequency. Operating equations and
operating theory are also developed and presented. Here
the load independent operations are not possible. A
comparative study of the steady-state and a dynamical
characteristic of series-parallel resonant converter by
using different modulation strategies were presented by
Zhiyu Cao et al [11]. Later Mandal. K et al [12] have
developed the series parallel resonant converter with
capacitive output filter by using constant frequency phase
shift modulation technique. The stable region of the
controller parameters are found from the nine topological
modes and four switching operation modes was presented.

S.Arulselvi et al [13] have demonstrated the fuzzy
logic controller based ZVS quasi-resonant converter has
been demonstrated by. The simulation results have been
presented and the performance of the converter for
varying load conditions was evaluated. R. Laouamer et al
[14] have developed series, parallel and series parallel
resonant converter, the performance of the converter are
compared and presented. C.Nagarajan et al [15, 21] have
demonstrated an LCL-T SPRC using FLC and PID
controller. The performance of controller has been found
to be better when the fuzzy controller has been
considered. The harmonic spectrum and dynamic analysis
for RLE load are presented. Wu Chen et al [16] have
demonstrated the DC/DC conversion systems constructed
from connecting multiple converter modules in series and
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parallel at both the input and output sides were presented.

Lakshminarasamma.N et al [17] have demonstrated
active clamp ZVS DC-DC converter. The steady state
stability analysis was presented for ZVS buck converter.
There is no possible of load independent operation. Later,
Martin P.Foster [18] have demonstrated CLL half bridge
resonant converter with open loop operation. The AC
equivalent circuit analysis and fundamental mode
approximation (FMA) analysis was derived. The
evaluation of static and dynamic performance was not
provided. Guan-Chyn Hsieh [19] have demonstrated LLC
half bridge series resonant converter with open loop. The
dynamic analysis was presented for two operating region
(CCM, DCM). The performance of controller has been
estimated and found the load variation and load
independent operation may not be possible [20].

To overcome some of these drawbacks, the proposed
converter is operated with closed loop operation is
introduced with fuzzy controller. The steady state stability
analysis of various resonant topologies has been analyzed
using state space model. This paper presents a method to
predict the steady state and dynamic performance of the
resonant topologies (like LCL-T, CLL-T and LLC-T) with
load and supply disturbance is presented and tabulated.
The LCL-T SPRC provides better performance compared
to CCL-T SPRC and LLC-T SPRC. The Comparison of
the performance of controllers is also presented. The
performance of controller has been found to be better
when the fuzzy controller has been considered. A
prototype 300 W, 100 kHz is implemented using
TMS320F2407 DSP processor. The simulation results
have been compared with experimental results and the
correlation is fairly good.

2. DEVELOPED RESONANT CONVERTER
TOPOLOGY WITH CONTROL CIRCUIT

The block diagram of GSPRC with DSP based
controller is shown in Fig.1. The first a DC voltage is
inverted in to a high frequency AC voltage and then the ac
power is fed to the full bridge resonant converter. The
converter operates at very high frequency. After that the
converter is to convert the ac power to dc power by
suitable high frequency rectifier and filter circuit. Power
from the resonant circuit is taken either through a
transformer in series with the resonant circuit or series in
the capacitor comprising the resonant circuit. In both cases
the high frequency feature of the link allows the use of a
high  frequency transformer to provide voltage
transformation and ohmic isolation between the dc source
and the load.Fig.2 shows the different resonant topology.

Inverter Rectifier

r '| - - - '— LI 4
— z Z, H
ne ! ‘ ac
| — . [
\ -  bC
| i eneral T Resanant Tepelagies | L

——— TME30F2407
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Circint

Fig. 1 Block Diagram of General Series Parallel Resonant
Converter
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Fig. 2 Resonant topologies (a) CLL-T SPRC (b) LLC-T SPRC
(c) LCL-T SPRC

The GSPRC power converter structure is shown in
Fig.3. The primary DC/AC converter is a four quadrant
bridge converter. The Switches S;-S, is operated at a time
one of the switch conducts and other is off. Due to this
conduction, it minimizes voltage drop on low voltage
input side. The switches share the current equally
providing and conduct period at 50% duty cycle and 180°
out of phase. The square wave from the switches is
applied to the transformer will flow through the diodes of
MOSFET leading to zero voltage turn on. The RLE load
is connected across the bridge rectifier via Ly and C,. For
the analysis, it is assumed that the converter operates in
the continuous conduction mode and the semiconductors
have ideal characteristics.

S, AR
=V M
5,45
I!}:é
1 g v
L

Fig. 3 Circuit diagram of GSPRC

3. STEADY STATE STABILITY ANALYSIS OF
GSPRC USING STATE SPACE TECHNIQUE

3.1. General Mathematical Modeling
The equivalent circuit of GSPRC is shown in

Fig.4.The mathematical model using state space technique
can be obtained assuming all the components to be ideal.

z1 Z3

O Tk

Fig. 4 Equivalent Circuit Model of General SPRC

The transfer function for the general SPRC is given below
from figure 2. Appling KVL for the loop i ; and i, we
obtain
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Vi(s)| | Zi+Z; -7 1, (s)
0 | | =2, Z,+Z,+Z, || 1,(s)

The General equation for SPRC is
Vo(s) _ ZZ,
Vi(s) 2,2,+Z2Z2,+2,Z, +7Z,Z2,+7,7,

The state space representation is a mathematical model
of a physical system as a set of input, output and state
variables related by differential equations. It provides a
convenient and compact way to model and analyze
systems with multiple inputs and outputs. However the
reason for including the state equation is sufficient
information to describe the system behavior. The state
model should also be able to given in its solution the time
history of the state variables.

€]

3.2. State Space model for CLL-T SPRC

The State Space model for CLL-T SPRC found from
the equation (1) 7, _1,2z,=LS, Z,=L,S. Substitute
Z,, Z,, Z3 in equation (C1§ and the equation written as

Yo(s) L,Z,s?

u(s)  (Lrbe)s +CL2)S +ZCL+ LL,s®+L,Z,s
Taking inverse Laplace transform in the above equation
and the state space equations are
Xl =X,

Xz =X3
N CL) STIN —£x3+iU'

’ cLL, * CcLL, * L, L,
The state space model equations for CLL-T SPRC is
X, 0 1 0 |[x 0 (2)
X,|=| o 0 1 X |+ | 0| [u()]
X -7 _ L+L, -Z, i
1 leul, cLL, L, : L,
The output equation is
Xy
Yo = [1 0 O] X3 3
X3

3.3. State Space model for LLC-T SPRC

1

Z,=Ls, Z,= cs Z,=L,S.2y Z, Z3 values are

substitute in equation (1)

Yo(s)
u; (s) C(L+Ly)
C

L,Z,s

+LLs?+[LZ, +L,Z ]
the state space equations are
X, =X,
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CLL, LL,

In above state space equations are written as in matrix
form. The State Space model for LLC-T SPRC is

M: AL azenz) NE ATERNC
X2] | e, LL, L

The output equation is

Yo=[ 0] {Xl} (5)

X,

+Z2u(s)
L2

3.4. State Space model for LCL-T SPRC

Zy Z, Z3 values (Z,=L,S,Z,=L,S, Z, :Ci) is
S
replace in equation (1)
Yo(s) _ Z,
u(s) LLCs*+LZ.Cs*+(L+L,)s+2Z,

Taking inverse Laplace transform above equation and the
state space equations are

X, =X

X, =X,

X, = —Z, xl—( L, L ]xz—leLx3+ Z, u,(s)
CLL, CLL, CLL, LL, ~ CLL,

the state space the State Space model for LCL-T SPRC is

X 0 1 0 0
><1 = 0 0 1 . ©)
2 |= X |+ O [Ui(s)]
A N S A | W A
YoleL, oL oL oL |0t o|eul,
The output equation is
1 0 0 X,
Yo=|0 0 0O]||X, (7
10 0 0] X%

4. RESULTS AND DISCUSSION
4.1. Fuzzy Logic Control (FLC)

The design procedure of FLC for the voltage control of
SPRC is presented [15,21]. Fuzzy control is developed
using the fuzzy toolbox. The fuzzy variables ‘e’, ’ce’ and
’Au’ are described by triangular membership functions.
The membership functions of the associated input and
output linguistic variables are generally predefined on a
common universe of discourse. To converter the
numerical variables into linguistic variables, the following
seven triangular membership functions are chosen for
simplicity. Table 1 shows the fuzzy rule base created in
the present work based on intuitive reasoning and
experience. Fuzzy memberships are defined as NB
(Negative Big), NM (Negative Medium), NS (Negative
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Small), Z (Zero), PS (Positive Small), PM (Positive
Medium), PB (Positive Big).

Table 1 Fuzzy Rules

Error (e)

= NB NM NS Z PS PM PB
S NB NB NB NB NM N NS z

S N NB NB NM NM NS z PS
& NS NB NM NM NS Z PS PM
-E Z NM NM NS z PS PM PM
@ PS NM NS z PS PM PM PB
S p NS Z PS PM PM PB PB
O pB z PS PM PM PB PB PB

It can inferred that the output voltage is far from the
reference value, then the change of switching frequency
(Au) must be large so as to bring the output to the
reference value quickly. It is also the output voltage
changes even after reaching the reference value then the
change of frequency must be changed by a small amount
to prevent the output from moving away.

4.2. Simulation Results

The performance of the converter is controlled with
PID/Fuzzy controller by evaluated using
MATLAB/Simulink software and fuzzy toolbox. The
design procedure and system parameters chosen for the
performance evaluation of SPRC is present in [21]. The
entire system is simulated with a switching frequency of
100 KHz. The resonant topologies are compared with
controller  performance. The resonant converter
topologies operated in change in load from 0.9 Amps to
0.75 Amps. The SPRC for supply voltage disturbance of
+10 V change is applied and the results presented.

4.2.1 Simulation Results for CLL-T SPRC with
Controllers

The resonant voltage, resonant current and output load
voltage are shown in Fig.5a-5f. The overshoot and settling
time is more. It is observed that the settling time is 0.18
sec. in CLL-T SPRC. The supply voltage disturbance is
applied to the input source at t=0.05ms. The steady state
error and settling time is more. The load disturbance is
given to the converter at t=0.05ms. The output voltage
with load change is shown in Fig.5e-5f for PID and fuzzy
controller. It is observed that the settling time of the
system 0.036ms.

4.2.2 Simulation Results for LLC-T SPRC with
Controllers

It can be seen that the resonant voltage and resonant
current are shown in Fig.6(a,b) operated with resonance
frequency. It is clearly seen load condition that the
resonant current contains harmonics and its presents a
sinusoidal shape. The slight droop in the resonant
characteristics is due to the increase in conduction losses
in the bridge inverter and resonant network. It is observed
that the settling time is 0.014 sec. with FLC. The steady
state error for the LLC-T SPRC with FLC is 0.004 V.

The output voltage of the converter change with the in
load and supply are shown in Fig.66c¢-f). To regulate the
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output voltage with the FLC/PID controller is designed.
It’s clearly seen in the Fig.6d, the output voltage is
constant till the time of disturbance. In Fig. 6e, the input
voltage is disturbance gets reflected in the output side,
leading to overshoot in the output voltage. The closed
loop fuzzy controller helps in reducing the overshoot. It
clearly observed that the FLC based converter has less
overshoot and lower settling time. Also the controller
gives better steady state and dynamic response.

4.2.3 Simulation Results for LCL-T SPRC with
Controllers

The resonant current and resonant voltage for RLE
load were estimated and shown in Fig.7a-7f. The
overshoot and settling time is less compared to other
converters and the response is oscillatory. It is seen that
the settling time of output voltage is more than that of the
settling time in LLC-T SPRC and CLL-T SPRC. It is seen
that the inverter output as pure square wave without any
harmonics and with resonance frequency.

It can be seen from the Fig.7.(a)-(f) that the after an
initial transient the output follows the reference with good
accuracy, showing a good tracking performance of the
controller. The Fig.7 (b) that the current contains low
ripple and it presents a good sinusoidal shape. It is seen
that the settling time is 0.01 msec. It is clear that the FLC
is eliminating the overshoot, rise time and high frequency
noise suppression. The output voltage of the converter
changes with change in load disturbance and supply
voltage disturbance are shown in Fig.7e and f. It is
observed that the closed loop system regulates the output
voltage with a settling time of 0.05ms. Also the
percentage overshoot in the output voltage is reduced to
0.8% instead of 1.5% in the case of LLC-T SPRC. The
fuzzy based controller settles quickly to the steady state
value as compared to the PID controller.

It is clear that the CLL-T SPRC, LLC-T SPRC are
ineffective in eliminating the overshoot, rise time and high
frequency noise suppression in the closed loop operation.
The transient and steady state performance of the SPRC
with different controller performance is tabulated in Table
2. Similarly the steady state error and the percentage over
shoot also reduced with FLC. This ensures that the system
can be controlled effectively with feedback. It is clear
from the table, its shows that the peak overshoot is
eliminated and the settling time is much lower with the
fuzzy logic control strategy in LCL-T SPRC compared to
other resonant topologies.

Table 2 Comparative Analysis of Various Converters with
Fuzzy/PID Controller

Rise Settling % Over Steady
Controller timein time in Shoot state
Sec. Sec. In Volts error
LLC-T SPRC
PID 0.56 0.35 2.8 0.04
Fuzzy 0.03 0.01 3 0.04
CLL-T SPRC
PID 0.1 0.23 1.65 0.005
Fuzzy 0.02 0.05 1.8 0.004
LCL-T SPRC
PID 0.095 0.12 1.2 0.02
Fuzzy 0.032 0.01 1 0.001

ISSN 1338-3957 (online)
Www.versita.com/aei



22

Development of DSP Based Robust Control Method for General Resonant Converter Topologies Using Transfer...

4.3. Stability Studies for GSPRC

Fig.8 represents the stability investigation of the
converter using the extended nyquist function technique.
The CLL-T SPRC extended nyquist plot shown in Fig.8a.
It is drawn from the state space model equations (2). It is
shown that the CLL-T converter circuit is unstable for the
system parameters variations. The counter crosses real
axis at a point between 0 and -1 on traveling through
nyquist plot along the indicated direction it is observed
that the -1+j0O point is encircled in clockwise direction one

time. Therefore the system is unstable. The plot for LLC-
T SPRC is shown in Fig.8b. The plot drawn from the state
space model equations (4).

It is concluded that the LLC-T converter circuit is
unstable for the system parameters variations. The plot has
drawn for LCL-T SPRC from the above state space model
equations (6). It is concluded that the LCL-T converter
circuit is stable for the system parameters variations. It is
observed that -1+j0 point is encircled in the both direction
in one time. Hence net encirclement is zero. Also the open
loop system has no poles at the right half of s-plan.
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Fig. 5 Simulation obtained waveforms for CLL-T SPRC (a)Inverter voltage and current with PID controller (b) Inverter voltage and
current with FLC (c) Regulated Output Voltage for supply disturbance (PID controller) t=0.05ms (d) Regulated Output Voltage for
supply disturbance (FLC controller) t=0.05ms (e) Regulated Output Voltage for load disturbance (PID controller) t=0.05ms (f)
Regulated Output Voltage for load disturbance (FLC controller) t=0.05ms
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Regulated Output Voltage for load disturbance (FLC controller) t=0.05ms
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Regulated Output Voltage for load disturbance (FLC controller) t=0.05ms
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Fig. 8 Stability analysis of (a)CLL-T SPRC (b) LLC-T SPRC (c)LCL-T SPRC

5. EXPERIMENTAL RESULTS

The proposed converter is designed and implemented
with closed loop. A prototype CLL-T, LLC-T and LCL-T
SPRC is operating at 300 W, 100 KHz was designed. The
Digital Signal Processor TMS320F2407 is used for the
realization of the proposed control techniques. The event
manager module of the DSP generates the firing pulses.
Opto couplers HCPL 4506 provides isolation between the
event manager module of DSP and gates of MOSFET
switches. The PWM signal from the DSP is not capable of
driving MOSFET. In order to strengthen the pulses,
IR2110 driver is used for each firing pulses.

A drop in the actual voltage, the FLC controller to
increase the duty cycle of the inverter switches thereby
increasing the output voltage of the converter to reach the
reference value. The actual voltage after suitable signal
conditioning is fed to the on chip ADC of DSP. The signal
instruction cycle execution time of the processor is 50 ns.
The error between the reference and actual voltage are
maintained by DSP controller. Its to provide an
appropriate change in duty cycle of the firing pulses to the
inverter circuit so as to maintain the output voltage
constant in spite of load and supply disturbance. The
change in load from 0.9 Amps to 0.75 Amps are applied to
the converter and performance of the converter results are
shown. The SPRC for supply voltage disturbance of +10
V change is applied and the results presented. It is
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concluded that the CLL-T SPRC and LLC-T SPRC settles
at a new value after a load and supply disturbance.

These figures show the good dynamic performance of
the controller. It is clearly seen form the Fig.9 (a-f) the
resonant voltage, resonant current and output voltage
contains harmonic, this harmonics effect relatively hard
for the whole circuit, because non-linear loads affect the
resonant circuit. The Fig.9 (c-f) shows the regulatory
response of converter under sudden load and supply
disturbance respectively.

Fig.10.(a,b) presents the inverter voltage and inverter
current for LLC-T SPRC, its measure from the point A
and B of the bridge inverter. It can be seen that the peaks
are relatively high, but an almost constant level is
presented, which is assured by the primary converter
controller. The voltage regulation of the converter with
the same load and supply changes applied as in CLL-T
SPRC are shown in Fig.10( c-f) respectively. It is seen
that the output voltage is regulated after the load changes
with settling time of 3 and 2 ms respectively.

It is clearly shown in Fig.11 (a,b) that the power losses
in the occurrence of the turn on switching are maintained
very low by means of the resonant operation i.e during the
switching both the voltage and current are minimum.
Fig.11. (b) it can be seen from this figure that the current
contains low harmonics and it presents a nearly sinusoidal
shape.
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Fig. 9 Experimental Waveforms for CLL-T SPRC (a) PID controller (b) FLC Controller, [CH1: Resonant Voltage (\Volt. Scale: 40
V/div.).CH2: Resonant Current (Amp. Scale: 0.5A/div.) ] (c) Output voltage for load disturbance using PID (d) Output voltage for
load disturbance using FLC [CH1:Output Voltage (\Volt. Scale: 50 V/div.)] (e) Output voltage for change in Supply using PID (f)
Output voltage for change in Supply using FLC [CH1:Output VVoltage (Volt. Scale: 50 V/div.)]

settling time is reduced compared to CLL-T SPRC and
LLC-T SPRC. In LCL-T SPRC acts effectively and forces
the converter to settles quickly to follow reference output
voltage after a load change and supply disturbance. It is
clearly seen from the Table 3, the experimental results
show the control characteristics are observed to closely
match the theoretical values and the output voltage is seen
to be nearly independent of load.

Its shows the good performance of the whole design. One
can conclude that the controller is capable of operating
under load-independent operation, again, it can be seen
that the output follows the reference with good accuracy
and better dynamic performances. It can be seen that, the
output voltage is regulated well within 1 second for both
load and supply voltage changes. It is proved that the
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Fig. 10 Experimental Waveforms for LLC-T SPRC (a) PID controller (b) FLC Controller, [CH1: Resonant Voltage (Volt. Scale: 40
V/div.).CH2: Resonant Current (Amp. Scale: 0.5A/div.) ] (c) Output voltage for load disturbance using PID (d) Output voltage for
load disturbance using FLC [CH1:Output Voltage (\Volt. Scale: 50 V/div.)] (e) Output voltage for change in Supply using PID (f)
Output voltage for change in Supply using FLC [CH1:Output Voltage (Volt. Scale: 50 V/div.)]
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Fig. 11 Experimental Waveforms for LCL-T SPRC (a) PID controller (b) FLC Controller, [CH1: Resonant Voltage (Volt. Scale: 40
V/div.).CH2: Resonant Current (Amp. Scale: 0.5A/div.) ] (c) Output voltage for load disturbance using PID (d) Output voltage for
load disturbance using FLC [CH1:Output Voltage (\Volt. Scale: 50 V/div.)] (e) Output voltage for change in Supply using PID (f)
Output voltage for change in Supply using FLC [CH1:Output VVoltage (Volt. Scale: 50 V/div.)]
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Table 3 Performance Measures of Theoretical & Simulation Results for Different Resonant Topologies with Fuzzy/PID Controller

Simulation Studies Experimental Studies Simulation Studies Experimental Studies
Load Disturbance Supply Disturbance
Shoot Shoot Shoot Shoot
msec. msec. msec. msec.
CLL-T SPRC
PID 0.068 0.23 0.7 2 0.082 0.3 25 2
Fuzzy 0.046 0.2 0.25 0.8 0.03 0.2 0.9 1
LLC-T SPRC
PID 0.07 0.21 0.6 0.9 0.08 0.29 1.2 15
Fuzzy 0.04 0.16 0.3 0.75 0.032 0.15 0.6 1
LCL-T SPRC
PID 0.52 0.18 0.5 1.8 0.07 0.23 0.5 1.6
Fuzzy 0.025 1 0.2 0.9 0.025 0.09 0.1 0.8

The comparison chart shows in Fig.12. Its clearly show in
Fig.12 (a) that the LCL-T SPRC better output power
compared to other converters. The results obtained
indicate that the FLC is an effective approach for DC-DC
converter output voltage regulation. The LCL-T SPRC is
better efficiency compared to other converters by using
FLC.

Efficiency Vs Output Power
100

s

—

—

Efficiency %

—e— LCL-T
—8&— LLC-T

—4— CLL-T

100 200

output Power in KW

(@)

Output Power Vs Efficiency

90 A

"

—— Simulation

EFf.(%)

—— Hardware

100 200 300

Output Power (W)

(b)

Fig. 12 (a) Output Power various with Efficiency, (b) Output
Power various with Efficiency

It’s clearly show in Fig. 12(b) the control
characteristics are observed to closely match the
theoretical curve and the output power is seen to be nearly
independent of load. The conversion efficiency of the
prototype is measured by varying the pulse to the inverter
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to vary the output power under different loading
conditions at 100 V input DC voltage. The full load
conversion efficiency of the prototype is measured to be
0.76 and it remains above 0.80 for 100-300 W output
power. Out of total 40W power loss in the prototype
operating at 300W a major portion (=20W) is estimated to
occur in the MOSFETSs and diodes. The rest of losses can
be attributed largely to the core and winding loss in
transformer and resonant inductor.

6. CONCLUSION

The Mathematical model of GSPRC for closed loop
system with PID and Fuzzy controller were developed and
resonant converter topologies were simulated using
MATLAB. The converter performance was estimated
under load and supply disturbance. It has been found from
the results that the Fuzzy controller provides better control
strategies and better voltage regulation compared to other
resonant topologies. A TMS320F2407 DSP was used to
implement the controller. The experiment results are
compared with the simulation results. The results show
that the feedback system with proposed controller is
effective in tracking the reference as well as in stabilizing
the output voltage under various disturbances. The
proposed method can be effectively implemented for any
application requiring constant power supply with load
independent.
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