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[%al B meters: Permanent x
link} Permanent Magnet Synchronous Machine (mask) (link)

Implements a three-phase or a five-phase permanent magnet synchronous machine. The stator windings are Implements a three-phase or a five-phase permanent magnet synchronous machine. The stator windings are

connected in wye to an internal neutral point. connected in wye t

The three-phase machi | or trapezoidal back EMF waveform, The rotor can be round or The trapezaidal back EMF waveform. The rotor can be round or

sallent-pole for the sinusoidal machine, It is round when the machine Is trapezoidal. Preset models are available =  when the machine is trapezoidal. Preset models are avallable:
for the Sinusoidal back EMF mach

The five-phase machine has a sinusoidal back EMF waveform and round rotor. soidal back EMF waveform and round rotor.

machine has a sinu:

n  Parameters  Advanced
Number of phases: Stator phase resistance Rs (chm): |1.2
3

Configuration  Parameters  Advanced

Inductances [ Ld(H) La(H) 1: [[B.5e-3,8.5¢-3]
Machine constant

Specify:  Flux linkage established by magnets (v.)

Back EMF waveform:
Sinusoidal

Rotor type:
Flux linkage: [0.175

salient-pole

Mechanical input: Inertia, viscous damping, pole pairs, static friction [ J(kg.m~2) F(N.m.s) p() TAN.m)]: [[0.0008 04 ]

Torque Tm - Initial conditions [ wm(rad/s) thetam{deg) ia,ib(&) 1: [(0,0, 0,0]

Preset model:

No

Measurement output
[ Use signal names to identify bus labels

cancel Help Apply Cancel Help ApPlY
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14 ase to groun (V)
Vabc(pu) =2 Vltaa:s‘qe (V;i (31)
Hr
Viase(V) = Tnom \g_rms) 2 3.2)

B 17 B o R A B A8 I A XU Y R R (IGBT) . Tolk b iy e i
(¥ AR 352571 MOSFET M1 IGBT. IGBT 1 HULEK ) AT H % D 26 Bl (1 34
LR o B T RS2 R, oAb A & i AR SR R AR 1 S R 3.8,

R 3.2 B IRRIAC i D g
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MOSFET {iS [
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3.2 EREEITHEH

N TAER Clark 284 =41 (abe) HJHLEF IR AP (ap), Clark
A BB P4 (2.18) Clark A8y 7 FE A N 3.3 Wi E .
W RN FLI o AHES AR R IESE R (2.12) A1 (2.13), AILAFER 3.4 1B E
SEF P B R A F

& DTCforPMsMvermdiver2 P (Paf 1abe>Ualpha beta b [P dark

w5 uEruE) 23— (1)

Sqr(3)/2*(u(2)-u(3))"2/3

3.3 Clark A5
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B 3.4 52 T-HEBETHE R B AR
fEK 3.2 1, Sector /& S-Function. Sector s&11 5 Sector [{iEEN B,
FEAE R Clark W R ETHH . m 3 S-Function 27 AT LZE T 1HIE 2

function [sys,x0,str,ts] = sector(t,x,u,flag)

switch flag,
%%0%0%%%%%%

% Initialization %
%%0%0%%%%%%

case 0,
[sys,x0,str,ts]=mdlInitializeSizes;
%%0%%%%%

% Outputs %
%%0%%%%%

case 3,
sys=mdlOutputs(t,x,u);
case {1,2,4,9},

sys=[];
%%0%0%0%%%%%%%
% Unexpected flags %
%%0%0%0%%%%%%%
otherwise

error(['Unhandled flag = ',num2str(flag)]);

end

22
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%

% mdlInitializeSizes

%

function [sys,x0,str,ts]=mdlInitializeSizes

sizes = simsizes;

Yo RIS B N2, Sizes &5 14
sizes.NumContStates = 0;
sizes.NumDiscStates = 0;
sizes.NumOutputs =1;
sizes.NumlInputs =2;
sizes.DirFeedthrough = 1;
sizes.NumSampleTimes = 1;

sys = simsizes(sizes);

x0 =];
str=[];
ts =[-10];

% mdlInitializeSizes 45

% 1 smsizes {E N sizes 4514,
P HIA 7 F ¥ H 4N sizes 2N
7H

Yo T BIR AR AR B (AN S

% B4 HICIR A5 5L

%ok th 2 & S-function

%’ NE & S-function

% Flag %} H #1518

%o K AF I H] AN 5L

Yofdi F sizes {5 RANEK sys Al &
YIRS AT AR, B
HIESIRE

%I A IHIT I

%l 1 R, A BRI SRR I
[ A fm R B, % E RS-
function 3 LLEHAH A # Hiz

S—

1T

%

% mdlOutputs

%

function sys=mdlOutputs(t,x,u)

if(u(1)==0) % LA 0, S5 HKIEH
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N=1;

else

%t it HR M Clark 224
al=u(1);
bl=u(1)*(-0.5)+(sqrt(3)/2)*u(2);
cl=u(1)*(-0.5)-(sqrt(3)/2)*u(2);
% If MIFRIRE S clark (45
ifal>0

if b1>0
b=0;
else
b=1;
end
if c1>0
c=0;
else
c=1;
end
N=4*a+2*b+c; % X T 5
end
sys=N; % 8 IR [F] N

%mdlOutputs 45
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FER 3.2 H, AR Y A B 4% 1) A% 2 B0B0E RON(0.1 -0 1], B EDY
[0.002 —0.002], i ¥ RN & (1 B0E RO 0] HerpfE 1 239METT, fH 0
FEEMEI. I ABRE ARSI 3.5

Block Parameters: Torque X Block Parameters: Flux ®

Relay Relay
Output the specified 'on" or "off' value by comparing the input to the
specified thresholds. The on/off state of the relay is not affected by

input between the upper and lower limits.

Output the specified 'on’ or 'off' value by comparing the input to the
specified thresholds. The on/off state of the relay is not affected by
input between the upper and lower limits.

Main  Signal Attributes Mfain Sig-nal CUTTES
Switch on point: Switch on point:
o1 E [0.002 [E

Switch off point:

Switch off point:
[-0.002 B

[-0.1 B

Output when on: Output when on:

11 E 1 [
Output when off: Output when off:

0 EI E

Tnput processing: |Elements as channels (sample based) - Input processing: Elements as channels (sample based) @

Enable zero-crossing detection Enable zero-crossing detection

9 e e I e © ok ]| cancel | Help || Ay
K 3.5 A RIRGE S

LA, A H] PID #H| 8 =124 Simulink 4G —>A] LU
[FENEf$ PID, PID 538 BB RARYE 7 2 N & A28 £ HT,
LIS Ech 0.1, FaA S, SHCN 0.1, JENS REH Tl EM, K
HEEA 0.1, PID #3254 H A BEA[S -5]. WRSHZ —HER
BOEAE K R EURAS, #23 R e bl b iR i B FRAK . 7 E b PID 4% 38
IO 3.6 FTE 3.7

Block Parameters: PID Controller X
IS
Controller: |PID - Form: |Parallel
Time domain: Discrete-time settings

® Continuous-time . }
) Sample time (-1 for inherited): -1
O Discrete-time
¥ Compensator formula
O
1+N
s

Main  Initialization ~ Output Saturation — Data Types  State Attributes
Controller parameters

Source: internal

Proportional (P): ‘D.l | :

Integral (I): ‘S | 3

Derivative (D): ‘0.1 | 3

Use filtered derivative

Filter coefficient (N): \0.1 | :

Automated tuning

Select tuning method:  Transfer Function Based (PID Tuner App) ~| | Tune...

Enable zero-crossing detection v
< >

Cancel Help Apply

Kl 3.6 PID = =%
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%] Block Parameters: PID Controller x
Controller: PID ~ Form: Parallel
Time domain: Discrete-time settings

® Continuous-time
Sample time (-1 for inherited): -1

O Discrete-time

¥ Compensator formula

P+1lep A]
f 1N

Main  Initialization  Output Saturation — Data Types  State Attributes
QOutput saturation
Limit output

Upper limit: |5

Lower limit: -5

[+ Ignore saturation when linearizing

Anti-windup
Anti-windup Method: none

v
>

3.7 %y R PID 45741 95 3 5
FEK 3.8 1) PWM He N, b A T 1) 1 AR ER 2 Sk b i) pwn % HH
£ 1-D fR i, REFRBE AN B X E NREIE. 1-D KEAESHEAD
M 1. AR EUEE SRNAER H A B true 1, 1E flase 04 0. Not
BB 1255 0, Rtk not (%1 H 45 5 2840 T boolean % Hi 15 5 11 S AH
fB55.

|"&| DTCforPMSMvermd] P |Pa| PWM

1-D T(u)
1\ =

Input Values : [1,2.3,4,5,6]

Table Data : [1,1,1,0,0,0]

N 1-D Tju)

PMSM_switch » \_/_\ —h;r

Input Values - [1,2.3,4,5.6] pluse
(ED e Table Data : [1,0,0.1.1,0] —“-— >
1-D T(u)

MNPt
Input Values - [1,2.3,4,5.6]
Table Data : [0,1,0,1,0,1] » -

NOT

3.8 PWM #éHk
PMSM_switch AT S-function, A R m-file S-function HIFE 7
function [sys,x0,str,ts] = PMSM_switch(t,x,u,flag) % TR 7 S BREk
) — Mgy, I LA
PMSM_switch {E ~
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switch flag,

%%0%0%%%%%%
% Initialization %
%%0%0%%%%%%
case 0,
[sys,x0,str,ts]=mdlInitializeSizes;
%%%%%%%
% Outputs %
%%0%%%%%
case 3,
sys=mdlOutputs(t,x,u);
case {1,2,4,9},
sys=[];
%%0%0%0%%%%%%%
% Unexpected flags %
%%0%%0%%%%%%%

otherwise
error(['Unhandled flag = ',num2str(flag)]);

end

S-function )44 K

% 1% = B Switch I g

Yot S 4

%A H 1) Flags

%o R AL TR

% sfuntmpl &5

%

% mdlInitializeSizes

%

function [sys,x0,str,ts|=mdlInitializeSizes

sizes = simsizes;

27
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Yo MM A WIUEALAE KNS

sizes.NumContStates= 0;

sizes.NumDiscStates

sizes.NumOutputs

sizes.NumlInputs

sizes.DirFeedthrough

sizes.NumSampleTimes

sys = simsizes(sizes);

Y%IEBRE R BRI
£/

% 2 HUIR A2

Yo'kl HH U
S-function

Yol NEUE
S-function

% Flag % #1538
Yo RAE I [A] A £y

% 8 H] sizes 15 BN
%, sys [A] &

x0 =[]; Yol A IR A AE A AL
=, FN KAEEL
str=[]; %5 AT M 1T I
ts =[-10]; %o MIFIFERE, A5 H
)RR I [B] ANl A% 2
ZAH % 7x S-function
B o [F] ) 22
1B1T
% mdlInitializeSizes & 5
%
% mdlOutputs
%
function sys=mdlOutputs(t,x,u)
V Table=[246135415263;362514;531642]; % %% 23
N=u(3) % Sector fiI A\

28
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x=2*u(l)+u(2)+1;
sys=V_Table(x,N);
% mdIOutputs 2% R
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