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Texus Instrument
RAM

IPM (Intelligent Power Module)

1
1
1HP, 50 Hz, 3A, 1500 rpm, 4 Poles
i =3 A(rated) Ld =203 mH
R= 2.703 Lg =65 mH

1 =00Lkg-m?2 T =0.15 wb
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DSP TMS320F2812



AC Drive

Intelligent Power Module

TMS320F2812 eZDSP

51 n.1 Taseadeasaunsvesszuuilélunsmaasy

30 A 1200 V 10 A 1200 V
+
34380V
( :i Up = . —F—
i PG
= iy 4096 Pulse/Rev
Y — i
I-—W—— " 7 On
@ IPMSM
(Load)
> Signal
6 Z =2
4 2 Conditioning
25 PWM Signal
Monitoring signal<
f , o L2yl

QEP PWM Built in SPI "N 4x12 BIT !
Port Port ADC Port Poit 17 bia :{j:() | i

| ‘\ -

Digital 0sci1/¢;-scape
TMS320 F2812 System Bus
JTAG
TIMER CPU ROM RAM Emulator
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5.2

PI !

(PWM)
(voltage space vector PWM)[6]
PDL (Program Development Language)
2
100 112

LR R R R SRS RS SR SRS EEERESE RS SRS EEEEE SRS SRS EEEEEEEEEEEEEEEEEEEEEEEEEEE S

EEEEEEE SRS EEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEE ST

POSITION-SENSORLESS VECTOR CONTROL PROGRAM
FOR INTERIOR PERMANENT MAGNET SYNCHRONOUS MOTOR (MAIN
PROGRAM!

LR R SRS S S S S S SRS S SRS EEESEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

EE RS E R SRS SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

MODULE MAIN PROGRAM



Initialize
Disable global interrupt
Initialize all variables
Initialize all timers
Clear all variables
Enable global interrupt

Loop here and wait for interrupt only

Switching frequency Interrupt Service Routine
Read motor currents
Input iv, iw from A/D
Convert to rotating dN—q axis (i, iq )
Get speed command
Get estimated speed from previous interrupt service routine

Speed regulator
Calculate speed error
Calculate Speed Controller output (- )

Stator dynamics
Calculate estimated currents (-, ig )

Adaptive Controller
Calculate current error (i- —i- )
Calculate estimated speed 0)
Calculate estimated flux 'F and angle p

Decoupling control
Calculate », -



Calculate dead-time compensated voltage

Generate PWM signal
Return

END MAIN PROGRAM
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Interrupt

f Interrupt

JRiNNN| \1\

100 =

B Read motor current (4.5 fis)
l Speed requlator (0.8 12§
Stator dynamic (0.5 fis)

B Adaptive controller (L7 fis)
EEH Decoupling control (L5 fis)
Generate PWM signal (2.2 1))
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G(.s) (5.13)
(.
G(s)= -"-[ 2+ (xi+yj)s + ml+nI" (.1
Lq
Isomorphism
G(s)
G(s) (.2
G(s) =-"-[. 2+ (x+]y) +m+y/]1 (2
2+ (x +jy)s + m+jn (-3
(.3 J 1 Routh-
like scheme [4]
(.4
f()= 2+(ari+jaX) +(ar0O+jam =0 ()

Routh Array
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Zero pulse Z+ 210"

Zero phase slit



p{t) = 0{t)-y-210°

Zero pulse
(Encoder)
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(EMF)
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INVERTER
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V = VI1* °+ Vw* '20+ vw* 240
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=|*V 2 */m,cos(<y/-r) . = 0
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A Position-Sensorless Control of Interior Permanent Magnet Synchronous Motors

Based on Extended Flux Concept

3 10330 (02)2186534 E-mail:44706189@student.netserv.chula.ac.th

PMSM
(Surface permanent magnet
Abstract synchronous motor ; SPMSM)
This paper presents a position-sensorless control strategy SPMSM
for an interior permanent magnet synchronous motor (IPMSM). A new
lingar dynamic model of IPMSM is proposed , based on an extended ~ SPMSM [{] [PMSM
tlux concept which is newly introduced as a state variable in place of IPMSM

the conventional flux. The extended flux as well as the rotor speed and
position are then estimated by an adaptive full-order observer. Owning
o the new linear model, the stability analysis of the proposed system
and the feedback gain design of the observer are simple and clear.
Simulation results are given to show the effectiveness of the proposed '
sensorless control system. (Extended flux”

d.q (L jiL q)

Keywords - Position-sensorless 1 Interior Permanent Magnet
Synchronous Motor, Extended flux

1

Extended EMF [2]-[3]

IPMSM (23]
IPMSM
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Speed nd
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R=0513Q ;Ld =474 mH\L =951 mH\y =0.6388 wb

77001 kg - m p =6 poles 'Trated=9.55 Nm

rad/sec

Speed controller :Kp =0.1, k1 =0.2

I kp=90; al=9,000
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