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# # 4470594421 :MAJOR POWER ELECTRONICS
KEY WORD : POSITION-SENSORLESS / STABILITY / PERMANENT MAGNET SYNCHRONOUS
MOTOR
SAKORN PO-NGAM : A NOVEL POSITION-SENSORLESS PERMANENT MAGNET
SYNCHRONOUS MOTOR DRIVE BASED ON A LINEAR MODEL. THESIS ADVISSOR :

SOMBOON SANGWONGWANICH, Ph.D. 114 pp. ISBN 974-17-3583-9.

Since the conventional dynamic model of the permanent magnet synchronous motor (PMSM) is
nonlinear, it causes problems in the development of position-sensorless PMSM drives. The main objective of
this thesis is, therefore, to introduce a novel linear dynamic model for the PMSM based on which an adaptive
full-order observer for position estimation is proposed. Owing to the linearity of the new model, the stability
analysis and the feedback gain design of the observer become simple. In addition, the author also develops a
decoupling vector control for the PMSM and integrates it with the adaptive observer to eliminate the model
redundancy and thus reduce the complexity of the controller. A parametric approach is adopted in the analysis
of the stability and tracking performance of the adaptive observer by transforming the estimation system onto
the estimated flux reference frame and making it a single-input-single-output system which can be analyzed by

the Routh-Hurwitz criterion. The validity of all the theoretical results is verified by simulation and experiments.

Department ELECTRICAL ENGINEERING Student’s signature

Field of study ELECTRICAL ENGINEERING Advisor’s signature
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POSITION-SENSORLESS VECTOR CONTROL PROGRAM

OF A PERMANENT MAGNET SYNCHRONOUS MOTOR (MAIN PROGRAM)

L R S S R S S S S S S S S SR e A e e S S R S R R R R S R S R S S S R S R S S R S R O S R
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MODULE : MAIN PROGRAM

Initialize



Initialize all variables
Initialize all timers

Clear all variables

Wait for data from keyboard

Enable time interrupt
Loop here and wait for interrupt only

Switching frequency Interrupt Service Routine
Read motor currents
Input ig,,ig from A/D
Convert to rotating d —§ axis ( 215 )
Get speed command

Get estimated speed from previous interrupt service routine

Speed regulator
Calculate speed error

Calculate Speed Controller output ( ia )

Stator dynamics

A

Calculate estimated currents (i i 'ﬁ )

Adaptive Controller
Calculate current error ( iAq - iq )
Calculate estimated speed @

Calculate estimated flux ¥ and angle p

Decoupling control
Calculate U;, U

Calculate dead-time compensated voltage
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Generate PWM signal
Find sector of compensated voltage vector
Calculate timing of switching pattern

Return

END MAIN PROGRAM

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk ok skok ok kokok ok

} Interrupt } Interrupt

E Read motor current (7 |Ls)
I[I:I:I:I] Speed regurator (1.4 |Ls)

__| Stator dynamic (0.7 LLs)

Adaptive controller (6 LLs)

% Decoupling control (4.4 LLs)

Generate PWM signal (6.5 LLs)

5141 0.2 laezunsunaveswenldund luga
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2 (dp), o 9o 92,9 dp
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~ ~ ~ AN2 ~
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{sl +Jdp}

2 (9A) | o 9Py, 2 :
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Taeh <Sd_f =% d—’f Aodasimanasuuilasvesnnudvesndnagissuna uazisnag

Y
Y v o o Y] o LYY Aa wva Y ] [ [T
laanuduius luhueuRerdudmsuanl§ianms sm, sn wag sy Aemunu aaiusae
. v
REUANMTN (V.4) 14 19

il



110

, 1 1
Gp(s)=— 45V do ) P o *
(S° +sx— (d{[)j dp y+m)? +(2dts+<sd't0>+ys+<sy>+d’f[)x+n)2
dpY’  dp/ dp Ldb dp (d,b]z dp
%[ 2 2| s+ (s L)+ L ys+ £ £ | x+—£n
“dtj +dt<dt ot S I )
3, (9P) o ,dp /. dp\_dp  dp dp
B ¥l RPN Tt sl P Sl Wt Rl V) SRV (i
S® 4+ 7 (dt s-2— (5 ) " a o (sy)-y S +ms+(sm)
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dt dt
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{ o { 4 U 4 dA
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1

| =
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Foiudoulnd 1dasaumsi @.1)
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A s < S A o a 9 VY 9 !
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G(s) vuilFgisunudideunnuldiuaumsi (0.2)
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Wiwsaunsonnsanidvesiaduna laninnuim
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< ' @ a &g o a @ 3 .
vemulaimuinlu @.3) aelidudseansidusiuausedou aaiusiaz 19 Routh-like
A Ao & ~ o Aa A o o A
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Fa1
Tagn
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r _ %% —& _ XN r —M__
31~ =i 2= =
a, X a,
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Xy n— x(—m)
_ lailo —aly _ X
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I Xy—-n
X
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Dz =M Mg Ty

Xy—n
e
X Xy—n
X
r]2
:mx+ny—? > 0 (n.10)

A Y1 A Ao o =} o o 3 (Y
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