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PMSM Drive System

(with Field-Oriented Control)

DC Bus Inverter Motor Load
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Motor Controller

BIAYVICNTGA—F—FANTEHLE. TRTOOAY FA—F— - INTA—F—DEEEHIC
EOVWTEBMICES SN, BRL2AZS I aL— T 2ERBIEBEVET,

CODFa—hr)TLTIE, THAY - ToTL—bOFERFEICOVTHALET, JOER%E
BT 5-00HELT.PMSM(PM) FSA4TJ-FoTL—bERDE—Z2—2FRALET,

PMSM motor: 125 kW, 4 poles, 8000 rpm, 150 N*m
Parameters: Rs = 0.02035 Ohm; Ld = 1.5 mH; Lq = 5 mH; Back EMF constant = 147.95 Vpk/krpm
Moment of inertia = 0.0206 kg* m?
Maximum ratings: 180 kW; 1200 N*m; 10000 rpm
E—F—ICEDNT, BERNARBREI 650V [CEESNET . 1 /\—2[F 10kHz DR A v F
VURBRBTEELES, BRL—TOH T U TRKRKIT 10kHz, REL—TOH 2T
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&% 100Hz IZRE SN FET,
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PMSM (IPM) R34 7 - FoTL—FEETT BRI, ROFIBICHVET,
PSIM T, [F# 1 > « XA — k] >> [Motor Control Design Suite] |Z & &) L .
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£9, [Unpacklz27 Vv 7 LT, 77 ANET 75V hDT 3 )VE—ZfEE L ET, Bl
D7 FNVHIfRET 5121%, [Change FolderlZ 27 U v 7 L C7 VX &M 50,
THNEHEANTILET, ZOBITIE, 77 A 0T Te¥temp) ([ZEE S ET,
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Unpacking Package Files

L

Unpack the package file to the following folder:
C:\temp

Change Folder...

[ Unpack I Cancel ‘
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PMSM (IPM) Drive with Maximum-Torque-Per-Ampere.
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DC Bus:

Vdc (operating dc bus voltage):

650

fsw (switching frequency):

Is_max (maximum inverter current):

10k
400

Load:

T_load (load torque):
J_load (load moment of inertia):

150
0.01

Motor:

Rs (stator resistance):
Ld (d-axis inductance):
Lqg (g-axis inductance):
Ke (back EMF constant):

P (number of poles):

J (moment of inertia):
T_shaft (shaft time constant):
nm_max (maximum speed):

0.02035
1.5m
5m
147.95

0.0206
100
10k

Motor Controller:

Viri (PWM carrier amplitude):

fsam (current loop sampling frequency):
fsam_w (speed loop sampling frequency):
fer_i (current loop crossover frequency):
fcr_w (speed loop crossover frequency):

nm_ref (speed reference in rpm):

1
10k
10k
1k
100
8000

EHIE., EERDINTA—R2T7AILTERAINBLHEITT,

AT9T2: E—8—DEE- FL7BROKREE
INTGA—=B - INRJTTRTDOINZA—FZAHA LI, [Speed - Torque Curve]RZ %9 1)
YOLT UTICTRT &SI 2EEHBETODE—F2— MLYEHAERTLET . Sl
E—A - IR TLNMEESN-BEEH T CTRETEZIRROEETHY . 2> tA—F—
BEAORALE LTCHEASAET, BHOE—F—EEHXTLA, MLy HA, FIEEREIC
LT, BEE-MLVHBRICSRINTVWSELD&Y LEZCOBEEZLELT HIHEE. EfR/AR
BEFREA ON—F—DRRXEREAET I, HOE—F—%ZERLT. E—4—- F3
A TDRRENDHEERNEGELHESICLET,
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1 PMSM (IPM) Drive with Maximum-Torque-Per-Ampere,
Field Weakennlg. and Maximum-Torque-Per-Vol[ Control

System paramet
sramee .
b = e
| Hﬂ k1 . Sy '
hoh = 0
[ g & & .y
I 2 e
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! BIF 4 ]
o 7“ mﬂ El 31590
A Motor Controller Enable for average invefter mode
5 M
i Speed G Current Controller SVPWH = B [[_—%
= {m= g 51 a3 e
RS gy By M N T = il Vd 4+ _ F =
e - e <+ - s { 166 F SEaa =)
LT =) rap s X . - - | ﬁ:
fram_w = .

HEAKIE dg TL—LICEESATVET, ChiE, dEE qBOERIL—TELEEL—TT
BRINTWEYT, EEL—TEEREEZHILET., IPMFEIEITAYYIE, EREES &
VZDMOEEEBEIZEDNT, P RT LM MTPA I, F5HREHME. £izIX MTPV HI#HO
WIFNTEEL TV SHZHEL., TRICIECTEREEZARLET, ERIL—TIE. PWM
AVN—F—[CERFAT U FZRELET . ERNRBEELEHBAERENAEZ 5N D &, IPME
EREIay 2 FEREE nm_th #5HELFET. EXRRE nm_th RFTIE. E—2—(E MTPA
HHMTRRXMLIEETHELET ., EREE nm_th 282 5L, E—F—IERKHHBEET
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SA—R—ELBEEBICIHELCT, E—2—IEMTPV #lIHHTEIEL. HAZERKRIELET,
BARN—TEEEL—TE, BRI TIVVY - L— b EEHEOIENTEET,

PMSM (IPM) RS A JHHTUTL—rDI 2 aL—Y 3 UBEREUTISRLED,

LT OERIE. MTPA §ilfil, S5OREHE. LU MTPV &lHZEZHEATZIPM K547 - X TF
LOEBFOBEREZRLTVET, FoFYEbndE5IC. R4—FhioH 6 SURE
TIERR ML EETEEL. MTPAKIHZN LTE— 2 —ICRABRZHEBLET . 6 I UR
Mo, #4ABIUMET., T4 —RENEKRE 1140rpm [TET D E. FIMTEERRED
SEETEEL. BORMHEHENEDIZHYET, 48 2 UBIDL, E—F—EENSLIZHLL
N)L (5280rpm Z#% 5) IZETHE. #1200 SUMHET, RS54 7 - VRATLRRREHE
HTEELFEFTA. MTPV HIEIXEHICHEY EI, 200 S U#ME 250 S YHET, E—4%—
MEEIKEE (8000rpm) [TEFT D E. KT 4 TIE MTPV FlfEIZ# T L. BEDIEHFHHIEIC
RYFET,
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o
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2'3 Motor speed and
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2.2 PMSM(IPM) K5 4 J(IMAG-RT)T > FL— b

PMSM (IPM) K34 J (JMAG-RT) #&t7 > FL— k&, MTPA, B5OFRH. MTPV §lilE &
CEELFHEHRZXZERE IPM E—42— - RS54 7 - DXATLTHERIATOWET, 05
&. EHRF IPM E—4—[L IMAG-RT ETILTETIEESNET, FEREA4V422X U
ELghHY. E—F—BRICE>TELELLFET, IMAG-RT ETILFTEREREMNLEBEH
ENF=HDT, REDE—F—ELHRLTHEREICEVLRIILOBERELFEFRHB L. FEED
R (faf. ZMERKLELE) NEFEFATLET,

TUTL—rERIBEUTISRLET,

PMSM (JMAG-RT IPM) Drive with Maximum-Torque-Per-Ampere,
T Field Weakening, and Maximum-Torque-Per-Volt Control

DC Bus Inverter IPM Model in JMAG-RT Load

ge m
sy
------ @ a0
e E Hpd sim Motor Controller
e Ry T
nm_ref
e e M ] o
o Favsme — =
S o I 1 u
S = e
S
=
= T a
fsam_w
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PMSM (IPM) K347 - FoFL—kERBRIZ, FIEEEILX dg JL—LICRESINFET, =
NIE. dEE qBHDERIL—TEREIL—TTEBESINTVWET, REIL—TLEREE LRI
LET, IPM FEHE IO YV (E, ERBEES LIV ZTOMOEMEFHICEITNT, PXTLM
MTPA &I, SBHORESEIE. £=1L MTPV FIHOVTHTEELTL SN ZHIETL. THIZIE
CTEREEZARLET., BRIL—TIE. PWM A oN—4 —[CBEIT Y FEEHLET,
ERNABEEHBAEENEZOND E. IPMEEFIEHITO Y 7 IXEAERE nm_th 2518 L
9, EREE nm_th XK@ TIE. E—F—IEMTPAHIEHTER MLYBEETHELET, £X
HE nm_th R 5L, E—2—EERREABHTEEL. BORBHEITOIhET, &5
2. E— 32— DEEMNSLICENDE, E—F—DINFTA—F—LFHEEFHICHEL T, E—F—
X MTPV I CEIMMEL., HAOZHRKIELFET,

fz1=L. &% PMSM BEEN S R TLEIFZELGY . COVRTLOE—F—IFEERTHY . d &
EQEDAUE VA VRIEE—F—BHRId & Ig DEKTT, EBBA V52 20ZLd & Lg
[F. IMAG-RT ETILNSYTFILAALTRESATHE IOV IIZT 4 —FRNv I ENFET,
COFUTL—PRIZIE, TIAI D IMAG-RT EFILT 74 )L [10k_S_C_I-ExpOnlrtt] A5
AbNTWEY, 1—¥—[E. PMSM RT JOv %47/ v4y LT, BEL IMAG-RT
T7A4ILERIRLET,

BRI UEEL I bO—F—DOHRFE, FICREELGEETT, CORHELEEXET, T4
TR R — FE2FERALT, SOTUTL—bEFERATEHIET. LAELQD 2 RTEDILY
DT T T—INLNEEEKTEFHEETDz0. REEEN, FYBREICT I ENEEE
ED

2.3 PMSM(GE#RTZ IPM)RKS A4 T - FoFL—Fk

PMSM (JE#&F IPM) RS54 JEREtTo T L— hik. MTPA, BORM. B LU MTPV H#HES
ORELHIEZEA-FRE IPM E—42 —BE8H X TL(E—2— 125U 2 VX Ld.Lq E
—2—BRITE->TEI) THEIIhFET, BERZERIRLET,
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PMSM (nonlinear IPM) Drive with Maximum-Torque-Per-Ampere,
Field Weakening, and Maximum-Torque-Per-Volt Control

DC Bus Inverter Nonlinear IPM Load
System parameters

2°3.14150/60

Motor Controller Enable for average inverter model

Speed Controller

&l

FlEAK(E PMSM (IPM) R34 J (UMAG-RT) 7Y FL— RZlTLWET,

fzZ2L. PMSM (IPM) K54 J (UMAG-RT) 7o FL—rEREBY, COVRTLDE—
A—ILPSIMERBE—F— - ETILTHY . dEHE qEHIDA VF VA VRIE2RTILYY - 7
VT TF=INICE>TERSNET, CNODA UE VAR, SEIFELFHE IO VI
T4—FNRNv o EIhET,

THAY - TUoTL—bERBRETHE. 2D0DT TN DLV Y Ty T - T—TI-T7A
IR ENET, MEOILYY 7Ty T - T—TIL - T7ALEFERTBIZIE. TIAILED
Wy Ty T FT—=TLEHREBDILYY Ty T - T—DIICEEBRZ DD LYY Ty T -
T—II - T7AILEHEBD T 7AIHIEESNTWVDIGMICELET,

WO TFTTT—TLI7AINDIEMEERERT DICIE. EXE THLAV - RA—b-FUT
L=k A28 —TJ—XT,

& :
Ld Lookup Table  "templ\Ld_ldgq.tbl" [The file is in the subfolder "temp1"]
Ld Lookup Table " \temp1\Ld_ldg.thl" [The file is in the folder "temp1" in parallel to
the schematic file folder]
Ld Lookup Table  "c:\temp2\Ld_Idg.th!" [The file is in the folder "c:\temp2\tables"]

FTRTOAY FA—F— - NFA—F—(F, BULGREUT—CVEFERLTTYA Y - R/ —
Mok > TEBMICHESAES, ERIL—TEREL—TF. ELGdHTYVT-L—L+%
BOIENTEET,

24PMSM(SPM) RS54 T - 7o FL—
PMSM (SPM) RS54 JE&ETUTL—hE. BOREE MTPV 2z STSELHIEZHE A
48 SPME—4—+ K54 J - VRAFLTHERINWTWET, ARERICSRLETS,
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PMSM (SPM) Drive System with Maximum Torque,
Field Weakening, and Maximum-Torque-Per-Volt Control

— ,,_\:”‘" losd
B " {3 b >
b = T
n i
N T (a Metar_Linsar =& mm
I o [ m
Ry I~
_J 73 1415960
Enable % Vi Invert
feam @) Motor Controller TR St
I ds
e e (i T
(=t ek G
Miximum Torqus, Field Waakeni wm
cte_win Speed Cantroler R e Contet O Current Controller SvPWM a1
P T ol S
foam i ) E
T am}{vac_sim \ : -
ez ) m_sim 4T 1
il *ﬂ‘T i {1 e J_—er
L o ol L e

T s 4&
FEAKIE dg FL—LIZRESATVET, Al dEE qBHDERIL—TEEREIL—TT
BRINTWEYT, EEL—TEEREEZHILFET, SPM v tA—F(F, BEDY I 7
LURBEUVZDMDEMEFHICEDNT, PR TLLNBORBFIEHE (T MTPV HEHD EL
STEELTLAHZEHIERL. ERYIZFLURERBELET . EFRIL—TIE. PWM 1 2/3—
A—ICEEAVT Y RERHELETS.
ERNARABEEEHBHEENEZ OND E. SPMEEHIE T O Y 7 IFEAREE nm_th Z51E L
F9., EXFEE nm_th RETIE, E—F—EFRRXMLIERETIELFET, EREE nm_th &
HBZbE, E—2—[ERAHABEEHTHEL. BORBFHELAITHONET, 512, E—4—0D
BRENSHITENDE, E—F—D/IRFA—F—LBEFHICIELC T, E—4—I[& MTPV #il{#
TEMEL. HAZRKIELET,

25PMSM K347 -FoFL—+F
PMSM KSA JEHFTUTL—RiE. BEDITs—ILFEERFIHZHBALY =7 IPM F&
SPME—4—+ KSA4J « SRTFLTHERIATWWEY, TUTL—FRIBZEXRIZRLET,
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PMSM Drive with Field-Oriented Control

{E\ DC Bus Inverter PMSM Load
\ / N ‘:_:Z ;
- - (3 ™ X
System parameters K= L= |:_?L S (@sal ||| e 1 T
rL ] I T Lek 1 P _Tload
e vae (F) Ll — (2} e { — - Q 8 )k
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Torque Control of PMSM (IPM) Drive with Maximum-Torque-Per-Ampere,
@ Field Weakening, and Maximum-Torque-Per-Volt Control
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Torque Control of PMSM (JMAG-RT IPM) Drive with Maximum-Torque-Per-Ampere,
@ Field Weakening, and Maximum-Torque-Per-Volt Control
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