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Abstract — Decreased fossil fuels available in recent years
and increased effect of gaseous fuels on the environment. This
problem occurs because of the increased demand for electric
power. This leads to search for new sources of energy to extract
electric power from it without pollution. The use of biomass
energy to produce electricity reduces our dependence on fossil
fuels. In this paper Biomass energy has been used as a source to
operate an induction motor. The field oriented controller
(F.O.C) used to control in induction motor. The effect of the
proposed controller algorithm is confirmed by the simulation
results, which will be implemented using the MATLAB /
SIMULINK environment. The proposed system was built in the
laboratory and tested by the DSP-DS1104 digital control panel
of the induction motor. Experimental results are consistent and
coincide with simulation results.

Keywords— dc-dc converter; boost converter, inverter dc-ac;
induction motor

I. INTRODUCTION

The energy consumed by people for different purposes in
the industry in the twentieth century more than the volume of
energy depleted in the history of mankind as a whole, has
increased global energy consumption five times in the last
fifty years and the value of investments to extract this energy
multiple times as much energy used. As a result of increased
reliance on liquid energy sources including oil, supply and
demand increased from the early 1950s and 1960s to 54% of
global energy demand in 1971 compared to 25% in 1945 ,
while solid energy was 60% To 21% in the same period. The
energy problem has emerged since the early 1970s and has
focused primarily on oil as the source of the equivalent of
global energy consumption and the main factor behind the
European and American industrial expansion. The year 1973
witnessed the decisions of petroleum, whether to reduce
production or technical for Arab countries or those issued by
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OPEC .This has helped to find alternative sources of
petroleum .That these alternative sources, whether traditional
or non-traditional were not economic under the old prices that
helped keep them. And there is the use of solar energy [1] and
tidal power [2] and hydropower [3] and wind energy [4] and
energetic energy [5] and geothermal energy [6] and ground
heat electricity [7] and sustainable biofuels [8]. To solve the
energy problem. And was selected to solve the problem of
energy and waste disposal by biomass energy recently,
biomass represents about 14% of primary energy consumption
and expected to provide 50% of world total primary energy
consumption by 2050 [9].

Biomass energy is one of the most important sources of
renewable energy and is obtained from organic materials
either directly from plants or indirectly from the products of
industrial, agricultural, domestic and commercial. Bioenergy
is a balanced technique because carbon dioxide released
during energy generation is balanced with the carbon dioxide
absorbed by plants during their growth.

In this paper, biomass energy is used as a source for
induction motor operation. The system consists of a rectifier
circle, used to convert AC to DC current. The boost converter
is a DC to DC power converter, it's the output voltage greater
than the input voltage. The inverter is used to convert DC to
AC current. The inverter is controlled by F.O.C to operate the
induction motor.
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Il.  SYSTEM DESCRIPTION
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Fig.1 block diagram of the proposed system

Figure.l shows the block diagram of proposed system
consists of main parts: the biomass energy use to feed the
induction motor, AC - DC rectifier, Boost converter and DC-
AC inverter. The boost circuit is shown in Fig. 1. It has a step-
up conversion and the average output can be obtained by:
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Where Vi, is the input voltage of the boost converter, Vo, is the
output of the converter, and K is the duty cycle.

The converter is consists of a coil, capacitor, diode and one
switch. An inverter circuit is constructed by six switches. Its
function is to convert the DC power from the boost converter
into AC power. The output inverter is used to operate and
control three phase Induction motor [10]. The Field Oriented
controller [11] is used in the proposed system. Fig. (2) Gives
the current controllers as a part of a complete drive system,
hence a short description of the so called rotor field oriented
control (RFOC) will be given [12]. The main idea behind
FOC is to divide the stator current of the induction motor into
a flux producing part isd and a torque producing part isq
[13][14]. By controlling these two components independently
a good dynamic behavior can be obtained depending on the
type of the used current controller [15]. In order to meet the
requirement of RFOC, the rotor flux should be aligned to the
d-axis and the following relationship can be obtained [16].
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Then, the motor torque becomes
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Fig. 2 Direct current controlled induction motor drive

1. SIMULATION RESULTS

The simulation result of the proposed system is taken away
using MATLAB software. And the parameters of induction
motor are as follows: Ls=.4335H, Lr=.4335H, Lm=.411H,
Rs=7.48260), Rr=3.834Q, P=2, WE=100rad/s, j=.01.

The steady state simulation results are shown In Figure 3.
Figure 3.a shows the three-phase stator current waveforms of
the motor. The three phases of the stator current are
symmetrical and have shape sine waves. Fig.3.b shows the
load torque of the motor. The load torque is constant at 3.5
N.m. Fig.3.c shows the speed of the induction motor.
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Fig.3. the steady state simulation results; a). Three phase
currents; b). Load torque at 3.5 Nm; ¢).The speed is at
100rad/sec

Transient results are shown in Figure 4 .Figure 4(a) shows the
change in three-phase currents due to the change in load torque.
Fig.4.b shows the increase the load torque from 3.5 Nm to 7
Nm at time 2sec. Fig.4.c shows the speed of the induction
motor in this case.
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Fig.4. the transient state simulation results (when load torque
is changed 3.5 to 7); a) three phase currents. ; b) Load torque
at 3.5to 7 Nm; c) the speed of induction motor

IV. EXPERIMENTAL RESULTS

With the objective of evaluating the employed topology, a
laboratory prototype is setup. The block diagram of the
experimental setup and a real view of the control system are
shown in Fig.5 and Fig.6, respectively. This is based on 32-bit
floating point DSP TMS320C3lI as shown in Fig. 5. All the
schemes in the biomass energy use to feed the induction motor
illustrated in Fig.1 are realized digitally using a DSP board
DS-1104, which is based on 32-bit floating point DSP
TMS320C3lI as shown in Fig.5. The board is also integrated
with a fixed point 16 bit TMS320P14 DSP, which is used as a
slave processor as shown in Fig.5. This DSP board-based
system is used to experimentally evaluate the control
technique. The board is also integrated with a fixed point 16
bit TMS320P14 DSP, which is used as a slave processor as
shown in Fig.5. The system includes anti-aliasing filter before
the A/D converter where the anti-aliasing filter has a cut-off
frequency equal to or less than the Nyquest frequency. This
filter eliminates any frequency greater than the Nyquest
frequency including the noise impact. The parameters of the
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converter are given in the appendix. The DSP board has
facilitates to capture the experimental waveforms and exports

them numerically per sample.
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Fig. 5 Block diagram of the experimental setup
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Fig. 6 Experimental setup of the proposed circuit.

Figure 7 shows the steady-state experimental
results of the proposed circuit. The three phase currents
have been shown to have approximately a sine wave
shape as shown in the figure 7(a). Fig.7. b show the
waveforms of the three phase load currents with change
the torque.

36

o
s

labe (A)

(I

o e RN o s o

3
J)

iabc (A)

wm.wu\MH\\M\uwﬂ,,mnHHHH\HMwumlmwn»M\HH“wH‘W‘MM‘"HMW” “W‘H“MWHMHWHWHMM [

25 3
Time (sec)
(b)

Fig.7 the transient experimental results; a) Three phase

currents (at constant torque); b) Three phase currents
(when load torque is changed). .
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V. CONCLUSIONS

The paper presents the use of biomass energy to
feed an induction motor and control its speed by F.O.C.
MATLAB simulations using calculated parameters were
performed and corresponding waveforms were obtained.
All of the specifications stated previously have been met,
Based on the rotor field oriented control (FOC) of 3-
phase induction motor, The simulation results show that
the FOC system can smoothly work and still has prefect
static and dynamic characteristics under normal working
condition. This system is valid for the induction motor as
it cleared in simulation and experimental results. The
proposed system has been built and tested in the
laboratory using DSP-DS1104 digital board.
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