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APPENDIX- Il

) Matlab - software program in m-file for six phase Proto type
Induction motor parameter:-

T Editor . p:\Archaiw NanotyiMultiJmultiphase_2622010.m*

Re E* Tert 'jo Cel Took Debug Desrtcc Wndow Help *orx
. i Mto >h » cOe 5t*t:
z EDO B £ 0O
ij i.0 - - u L ialiaied 0- 1
1 <Indue:ion actor parameters:
P33 &
3 - f» 50 Hz -
4 - no.of poles :=¢) -
5 - V«b-Vbce-Vcea-200V —
i- stater resistance ixyzi rl= jha
8 - Stater leakage Ir.durtance per phase ate; L.I=C.2C35H
9 - Stator reafcace Ir.due:aree per phase >-~z L.1=C.1C35H
10 -
1 -
12 - mutual leakage erup.rng retveer, i ard q axes of stator -Jirrdrag Lldg=0.C
13 - Cosncn .eakage Ir.dur:aree oetueer. t»*o sets :r stator winding Llar=C.C02fH
14 - Hutual .:.du:taree Ln=;. 11H
13 - ananr.t. v Irtr-ia B
16 - Te* 3Tto* (3/2)(P/2)(Lm/Lr)[igl+ig2]larodadr-[idI+Id2]lamdaqr -
17 - laodadr=LIrTidr+Lm(idI+Id2+idr)
18 - la®daqr*LIrcigr+L»(iql+ig2+iqr)
19 - to* speed in radians per ee: _
20 - p- d/dt|
21 - Te* Pav'un> '
12 - Vasl* rligl-t-w*laiDdadsl+p, laiDdadrl -
23 - Vdsl* rslidsl-wlamdacsl+piaadadsl
24 - Vgs2= r2ig2+wtlaadads2+ptlaiDdadr; -
25 - Vds2* rs2ids2-wlanriaq32+plandads2 -
2 - wo* Te-TI/JS+B
27 - wr* F/2 to -
28
29
sopt Ln 20 Cd 8
) MATIA8 7.5.0(ROT. $ E*or-F:\ArchaiaN .. * O > 618PM
Start *TEws_asn to HA. QCHAPTER 6.doa-H..  SCHAPTERdotiCcTO...
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II] FLOW CHART FOR THREE PHASE TO TWO PHASE
TRANSFORMATION

START }

JL
/

/ READ DATA

il

3 PH TO 2 PH TRANSFORMATION
(ABC)

3 PH TO 2 PH TRANSFORMATION
XYZ)

{1

SYNCHRONIZING TWO INVERTERS

il

TO INVERTERS

il

2 PH TO 3 PH TRANSFORMATION FOR
BOTH ABC AND XYZ

41

TO MOTOR
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IHI] FLOW CHART FOR VECTOR CONTROL

START
R
READ MOTOR
1 PARAMETER
il

READ VECTOR CONTROLLER
PARAMETERS

\.

iyt

SPECIFY INVERTER AND ITS LOGIC

4

RESPONSE: SPEED OR TORQUE
COMMAND

dL

MEASURE VOLTAGE AND CURRENT OF MOTOR
TO CALCULATE SPEED

il

ASSEMBLE M/c EQUATIONS; VECTOR
CONTROLLER, SPEED CONTROLLER, INVERTER
LOGIC

4L

COMPARE CALCULATED VALUE OF SPEED
(FROM MEASUREMENT OF VOLTAGE &
CURRENT) WITH REFERENCE VALUE
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IV] FPGA Implementation
A:-FPGA implementation of Sensor-less vector control

Algorithm (For three phase set ABC)

[ Ky & Ki of g-anis curvent contoller

{ Kp 310 of speed controller

circuit of Speed Comtroller Ciroutt of q-axis current
! @, votitroler
Iy

v ey

l Kp &K of d-axis corrvent contoller

s it of d-axis current
Puir cottroller

Y v Y

Ciroutt of Rux Estirator

P! Ciesuit of Slip Estimator

Circutt of Speed Estinator

Kp G K of speed estimator

Durrent feedback of & phase

Current foedback of B phase

13 phase to § phase
Coreant feedback of ¢ phase : 3 ) }
| Ciroutt of theta ealoulation

Yoltage command of & phase

Yoltage command of B phase

n — $phaseted
Yoltage command of € phase 2 pmane hase

|
|
|
|
|
:
[
|
|
|
|
|
|
|

Interface between FPGA FPGA Implementation
and Microprocessor
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B:-FPGA implementation of Sensor-less vector control

Algorithm (For three phase set XYZ)

i Kp 8 Kiof g-axis corrent sontoller

L VKp‘GKi of;veed controllar

viveuit of Speed Comtrolley Ciroutt of q-axis current
p cortraller

il
tul (i

Up SKi of d-axis surrent contollar
. liveutt of d-axis current

P e ndl
GOyl

-
@rlr

Cirouit of Rux Estimator

‘qrv!r x)

! Liveut of Slip Estimator

R

r

o Cironit of Speed Istimator

a& phase to 3 phase

Kp §Ki of spaed nstimator

Current Roadback of phase X

Current feedback of Phase

Currvett Feadback of Phage £

k.
| Cirguit oftheta caleulation

— e by b '—T*—r- 0 T o e e i A et

L

Yoltage command of ¥ phase

ry

Yoltage Conmand of ¥ phase

% phasats §

phase

7

= i Yoltage Command of Z phase

Interface between FPGA FPGA Implementation
and Microprocessor

168



