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Abstract Many PECs and MDs are connect together in ES like RES, Electric and Vehicle Elevator. In
simulations to present, apply drive system by PMSM. Applications due to their high efficiency, low inertia and
high torque — to — volume ratio. In this work, the control system for PMSM by PID control, Fuzzy in positioning
controller. The simulation circuits for drive system with the control system and makes a powerful engine, with
faster response and higher resolution dynamic and sensitive to load variation.
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1. Introduction

Electricity Technology (E.T.), in industry applications there are many of E.T. like the Power Electronic
Converters (PECs),Renewable Energy (RE), Motor Drives (MDs) [1,2]. The Permanent magnet synchronous
machine (PMSM) is one of MDs [3]. It has advantages PMSM include Low-inertia, high efficiency, high energy
density, a torque multiplier is small, low noise, large torque coefficient, high performance in a wide variety and
robustness .Nowadays; it is the first choice because of inherent advantages [4-6]. PMSM uses permanent
magnets to produce the air gap magnetic field rather than using electromagnets [7]. Many industrial applications
require new control techniques, the techniques used, applied in all regulation loops, speed regulation of
permanent magnet synchronous machine (PMSM) [8]. The controller is using in order to overcome the
nonlinearity problem of PMSM and to achieve faster response [9]. A way control (PI) in addition to the
controller’s integral relative formulated and implemented, using speed control magnet synchronous motor drive
system and a permanent pilot phase. While the new strategy promotes traditional P1 control performance largely,
and proves to be a model-free approach completely [10-13], it also keeps the structure and features of a simple
Pl control [14]. The using console mode instead of FLC control is to improve the performance of engines
PMSM [15-17]. To control the speed of PMSM motor using FLC approach leads to a speed control to improve
the dynamic behavior of the motor drive system and immune disorders to download and parameter variations
[18]. In this work, the simulation by using PMSM Simulink model with different control system PIC&FLC to
design and implementation of control system for PMSM. The PMSM in a nonlinear system, time-change and
complex system. The PI control is difficult to realize which needs the accurate mathematical model with
synthesizes the fuzzy control and Pl control, the parameters can be adjusted adaptively. The fuzzy Pl controller
has better performance and robustness than conventional Pl controller does in the PMSM servo system. The
fuzzy logic controllers can overcome it. Pl control has good robustness, simple in structure, and high reliability
which suitable for a deterministic system which has accurate mathematical model. The control system
performance rely on PI controller parameters.

2. PMSM and Control System
PMSM, it has Math. Model, T.F that can use to simulation with control system in matlab:
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2.1. Math. of drive system for PMSM [19]
In figures (1-6) the equations of electric and machine system for PMSM:

Where: vd and vq are the d,q axis voltages, id and iq are the d,q axis stator currents, Ld and Lq are the d,q axis
. . . . Y .
inductances, R and @s are the stator resistance and inverter frequency respectively. 2 is the flux linkage due
to the rotor magnets linking the stator.
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vy =Riy +pA, -, L, )
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2.2. Math. of Drive System for PID Controller

In figures (7-9) the equations of error, reference and actual for PID controller:

Where: we[n] is speed error at nth instant, or*[n] is the reference speed at nth instant, or[n] is the actual motor
speed at nth instant, we[n-1] is the speed error at (n-1)th instant, T[n] is the reference torque at nth instant, T[n-
1] is the reference torque at (n-1)th instant, Kp is proportional gain of the speed controller, Ki is integral gain of
the speed controller is reference quadrature axis current, Kt is torque constant

@,[n]= o, *[n] - [n]

)
T[n]=T[n-1]+ Kp(@,[n]- @,[n -1]) + Kiw,[n] ®
i, *=T[nJ/Kt ©9)

2.3. PMSM with Control system [20]
There are two state in this work by using FLC and PI control with PMSM. The fig.1 as shown the block diagram

of PMSM:
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Figure 1: Block diagram of PMSM
The fig. 2 as shown the Block diagram of fuzzy PI controller:
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Figure 2: Block diagram of fuzzy PI controller
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3. Simulation Models

There are two part, the Simulation Model of T.F for PMSM by PIC and FLC with PMSM.
3.1. Simulation Model of PI Controller for PMSM

The Simulation Model of PI control for PMSM as shown in fig. 3:
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Figure 3: Simulation Model of PI control for PMSM

3.2. Simulation Model of FLC for PMSM
The Simulation Model of FLC for PMSM as shown in fig. 4:
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Figure 4: Simulation Model of FLC for PMSM

4. Simulation Results
There are two part, the Simulation Response of T.F for PMSM by PIC and FLC with PMSM

4.1. Simulation Response of Pl Control
The simulation Response of PIC for PMSM as shown in fig. 5:
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Figure 5: Simulation Response of PIC for PMSM
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4.2. Simulation Response of FLC for PMSM
The simulation Response of FLCfor PMSM as shown in fig.6:
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Figure 6: Simulation Response of FLC for PMSM

The Simulation Response of PIC&FLC for PMSM as shown in fig. 7:
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Figure 7: Simulation Response of PIC & FLC for PMSM

5. Conclusion

Improving a PI Controller Using Fuzzy Logic controller, Pl controller unable to compensate for disturbances.
To solve this problem by use Fuzzy Logic controller to improve the Pl controllers ability to handle disturbances.
First, try to test a system, which could control using a PI controller as well as be able to introduce a disturbance
with chose to model a basic PMSM motor. The controller is used as the speed control in PMSM control system,
which can adjust the controller parameters online according to the speed error and the speed error change rate.
The simulation results show that the fuzzy PI controller has faster response, and is stronger and robust compared
to the traditional PI controller.
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