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[FE SHEAE2200i8230007? BEAHLEEBERRT

BHBEE Yp Wp T, Ke T Kt

EE:*H%*@ (@Uyl]*&éﬂ) (60f/p=rpm) Motor design with large K,
Y5l 2hEINRYEE & (Nmax = Udc/1.414 /ke) M A
g Extension of speed range with field
Va = Vp + Ldid Vp = E* 60 * ke ETH%EIZ e V\?eakeningg e

3 1000 27rzp

Motor design with small K.

Yq = Lqlq

(ELENES:EESS

Ys = \/(\lfd)z + (yq) .

ETheRaa;
Rz A5

RIS RERNREARE, IRNRESRE.

AR YT A AL EERAL: VRN HEREEE, RIRNFEEXRE.
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Uy I:es lyg + Lsd ) dt — W qu Isq
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Uy =Rl + Ly - ot ta, Lyl +ao,-
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d
= — .
dt Ume A . .
is = isg
] isd =0
Uy =~ - qu ) Isq <
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HEMNER [ EHREMF R BB 4K 5H sq — 'sd
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n @y 1 . uS,maX . 1 udc,act Usq = W qu
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FCTRL MODE

RD,WR

UI4

0, 33, 34, 35

Flux controller mode

0...Field weakening deactivated
(PMSM only)

33...Field weakening closed-loop
control (PMSM only)

34...Field weakening open-loop
control (PMSM only)

35...Field weakening closed-loop
control with PI controller (PMSM

only)

FWCTRL ISDO

RD,WR

R4

<0.0

CTRL flux weakening:
Demagnetization current

FWCTRL SPEEDO

RD,WR

R4

0.0...MOTOR SPEE
D MAX

1/s

CTRL flux weakening: Field weakening
start speed

FCTRL IM LIM M
IN

RD,WR

R4

CTRL flux: Magnetizing current limiter:
Lower limit

FCTRL IM LIM M
AX

RD,WR

R4

PMSM: 0.0

CTRL flux: Magnetizing current limiter:
Upper limit
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FIRegREEH] - 1B (FWCTRL_ISDO)

LEdif B mIRGE A0, FEM LRI
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‘{Isd :\Pp_I_LSd .ISd :O W Lgg Isq Us Tisq
Y
LP D < : I d
I _ — Uis Isd Legi
sdO L* sd Isd
sd
FE: LS TEdMIEIN R MR, 218X, Hit&isdOR, EEERIX— .

L, =k, LPZhPh k =1.17
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FIAESHAIE ] - FFInssfdiERE (FWCTRL_SPEEDO)

T EEFF IR BN 2
Rt B BB A FATIRE

N, = Ugc nominal
2-71'-\/§- Zp '\/W§ +(qu 'is,max)z
T e
X2
s max = MIN (imax,motor ’ imax,servo) L, :1_1%
T A
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s RE L BT BAEE?

MR
EFTEEREEEZE (0> no)
: aﬁzﬂﬁ%ﬁﬁ@iﬂ%ﬁimwbaﬂsmi|>ﬂ)e@mﬁﬁﬁtm;a;mﬁammmazmzabﬁg

N = e —> SCTRL_LIM V_Pos (687)
2.7 \/§ Z, SCTRL_LIM vV NEG (688)
EARVFEEHEGIZIEEAIEEEUDC BLEEDER ON)#IIR1E. M, LREKEREXAITERBLREEME
ACOPOS Uge.max
8Vxxxx.00-X 770V
8Vxxxx.50-X 369V
8BV IXXXXHXXX. XXX-1 800V
8CVIxxxxxHCS0.00-1 800V
80VD100Px.xxxx-01 80V

SMR/NEEFR(FCTRL IM LIM MIN) @48 ERERN, SXBEFSHEL

: : N
Isd,min :Ist [ N ° j
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‘nact‘ < I\IO isd,ref - OO
. . N, ).
‘nact‘ > I\IO Isd,ref = MAX lsao 1_n— 1|sd,min
act
isd ref
LA
[A]
NO |\Imax >

INact|
[1/s]

Isd,min
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FAZ5 7€ BIEE ML S 3R] LI & FFIA S R4S 1 B 2%
Y4 2R BB E T E USSR B E. (Ril&1%E22005%51K 2300045 41?)

SHBHIRIL , FWCTRL ISD0, FWCTRL SPEEDO, FCTRL IM LIM MIN EUTER TFTESHEHITE:
> SBSEI(MOTOR TYPE - MOTOR MAGNETIZING CURR)
. EFUDC BLEEDER ON, UDC NOMINAL, UDC DETECTION
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Speed Torque Chart - FFIA 5SS TH

Physical View hlaladl | 27 56V11650HCS0.000-1.mdc [Trace] [Q“EAbedsZ&_ﬂB [Speed Torque Chart] x]
PELLLABR H B =4 3§ x
Mame Model F| || Axis 1
E [ 4PPC50_101E_108 4PPCS( ~ 5
B 5 PLK
B~ Vg 8BVP1650HC00000-1 8BvP1e|| Motor Type == |
i t Drive Type ﬁ BEV11650HCS0.000-1.mdc [Trace] I_“?f AbbHds264_178 [Speed Torque Chart] X h
4 8BVI1E50HCS0.000-1  8BVITE - Ry
- € BBACO122.000-1  BBACOD H @ "] '-3' ﬁ' £k

Mominal Line Yoltage

5 BBACD1Z0.0001  BBACD-
e i ] = A St M Dhem Llmlbmmim -'g'-ﬂs 1 '
BBVITE50HCST Configuration
s Eeacmzzl SP&:TD — | 2 B00—
8BACD12( rque Chart
sBAC02 Mator Type | AbbHds264_178 |
______ Add Hardware Module..,
""" I s TicE o sin Drive Type | 8BVI1650HCS0.000-1 |
450 \
Mominal Line Voltage 530 =SV
Set DC-Bus Voltage 750 =Y £ 400
=
Mominal Line Freguency 50 > |H=z %
=1
Temperature Difference 100 = °C - R0
Flux Controller Mode Flux weakening opendoop
Maxamum DC-Bus Voltage |[750 = (% L S S B
) ) o . . | [ I [ [ [ I [ A |
Drive and Motor Infformation | limiting figures highlighted ) 1] a00 1000 1500 2000 2500 3000 3500 4000 4500
) Speed [rpm]
Drive Maotor
Mominal Current A A Page Name Speed Torque
Auis 1 Peak Torque 4410 | rpm 445815 | Nm
Maxi C t 330| o f
sHimum -urren a IEI a Axis 1 ICurrtinuusTurque 4470 [ rpm 274234 | Nm
Chart Settings Color  Line Type Thickness
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A EEREEE] - XS

S8= IESINR | $iEXE | BECE BAfs | iBE
FCTRL MODE RD,WR UI4 0, 33, 34, 35 Flux controller mode
0...Field weakening deactivated (PMSM only)
33...Field weakening closed-loop control
(PMSM only)
34...Field weakening open-loop control
(PMSM only)
35...Field weakening closed-loop control with
Pl controller (PMSM only)
FWCTRL TN RD,WR R4 >= 0.0 S CTRL flux weakening: Integral time constant
FCTRL IM LIM MIN |RD,WR R4 A CTRL flux: Magnetizing current limiter: Lower
limit
FCTRL IM LIM MAX | RD,WR R4 PMSM: 0.0 | A CTRL flux: Magnetizing current limiter: Upper

limit
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AR SS R H @IS JE%E FCTRL ISD REF, H{REE]

2
u
2 2 2 dc,act
ug = Uy +Ug, > (0.83- j

SIREEE R — AR LEFFIREE /. SRRIERIZ =2 —

S

J3

TR ERI R AI A

T :k-5 k=1.75
R

| IFWEAK_TN |

[ FCTRL_IM_LIM_MAX

| 0.83/SQRT(3) |
:

=

SEMBERE. RINBEINT:

FWEAK_TNAXFUIK AT :

| ICTRL_USD_REF |

| ICTRL_USQ_REF |

[ FCTRL_IM_LIM_MIN
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FCTRL IM LIM MAX Fi&/H 0.0.
FCTRL IM LIM MINfRECEINT.

. . N
Isd,min = lg40 [1_ N ° ]

IXEE Npaxs No, T ig0 FIFFEASSH—FIT R ATV R HRAY.

N udc,max N udc,nominal

" Bz,

o 2-7Z'\/§-Zp-\/l)ys+(qu -is,mx)2

YV max
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BT AP ESH, BipKiRFEREIL BRI ARGRER)ELT.
S FINGHAESAELE, IRTZEEBEKX.

UTIERT, FWCTRL TN S EHAIRE:
5— TS
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A SShEiE(P) - 8%

SH= IESINIR | #iEX | EEE (s | 5B
B
FCTRL MODE RD,WR UI4 0, 33, 34, 35 Flux controller mode
0...Field weakening deactivated (PMSM only )
33...Field weakening closed-loop control (PMSM only )
34...Field weakening open-loop control (PMSM only )
35...Field weakening closed-loop control with Pl
controller (PMSM only )
FWCTRL KP RD,WR R4 >=0.0 CTRL flux: Proportional gain
FWCTRL KI RD,WR R4 >=0.0 CTRL flux: Integral gain
FWCTRL_ULIM SCALE | RD,WR R4 0.0...1.0 CTRL flux: Reserve voltage
(0.83)
FCTRL IM LIM MIN RD,WR R4 A CTRL flux: Magnetizing current limiter: Lower limit
FCTRL IM LIM MAX RD,WR R4 PMSM: 0.0 |A CTRL flux: Magnetizing current limiter: Upper limit
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A eERI=ESTE (P1) — ThREME

HE AR MR 53 R B B EE 45+ FR 5 422

A LLFFWCTRL ULIM SCALEVEERLZHEFIAE
TEARIREEN S M AT EFWCTRL KP # FWCTRL KI, SRAFINZE

FWEAK_KP
| FWCTRL_ULIM_SCALE/SQRT(3) | I:I | FCTRL_IM_LIM_MAX

Y \

UDC_ACT — > » FCTRL_ISD_REF
[
| ICTRL_USD_REF | i | FCTRL_IM_LIM_MIN
| [
ICTRL_USQ_REF

| 2 H *FWEAK_KI |

BR#{E (FCTRL IM LIM MAX=0, FCTRL IM LIM MIN) FIFFIMEHI—HETE A
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FEARIAZEH, BHEEREERTE, 86 THEREAEGIE)
REBEEKR/NSHFWCTRL ULIM SCALER[E > EEFEZA/N
AT FELBIE R, IRHEE AR B > LLaifR o 25 vl LIS & HEEINE 14!

RAEEEFHVIRIEM TS EEWCTRL KP, FWCTRL KI, FWCTRL ULIM SCALE AL TIEMR:

SLATEHZS# (MOTOR TYPE — MOTOR MAGNETIZING CURR)
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MTPC/MTPA



MTPC/MTPA (Maximum Torque Per Current / Amps)

T = >2p(Ypiq + (La — Lq)isaisq)-

LR AR, —f%Ld < Lg
i&isd < OB, (Ld — Lq)isdisq iIXER5454E> O

fhiktbr=La/Ld, {E#X, NI =885 rlie 250 (HARRALFR)H K.
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MTPC/MTPA - XS]

Parameter-1D Access | Data | Value Default | Unit | Description
Name type | range value
ICTRL_MODE RD/WR | UI2 0 CTRL Current: mode
Bit 0: Bit 0; Double Edge Sampling on
Bit 1: Bit 1. Zero voltage wlmnce off
Bit 3. it 3: MTPC control on
FCTRL_MODE RDWR |Ul4 | 0,6.33,34,256 CTRL Flux:
0...Field weakening deactivated
only PMSM)
6...Field weakening open-loop
Imntrd (only PMSM with MTPC il
33...Field weakening closed-loop
control (only PMSM)
34.. Field weakening open-loop
control (only PMSM)
Bit8: Field weakening at zero speed
(only IM)
MOTOR _SALIENCY RATIO RD, R4 102.10 1.0 Motor: Factor for inductance salien-
WR cy
MOTOR_TORQ_CONST RD, R4 | FLT_EPSILON .. 1.0 Nm/A | Motor: Torque constant
WR FLT MAX
MOTOR_POLEPAIRS RD, R4 |>0 Motor: Number of pole-pairs
WR
MOTOR_VOLTAGE_CONST RD, R4 | FLT_EPSILON .. mVmin | Motor: Voltage constant
WR FLT MAX
MOTOR_STATOR_INDUCTANCE | RD, R4 | FLT_EPSILON .. H Motor: Stator inductance
WR FLT MAX
MTPC_ISQ_REF RD R4 A CTRL Current: Input current quad-
rature component at MTPC control
MTPC_ISD_REF RD R4 A CTRL Current: Input current direct
component at MTPC control
ICTRL_ISQ_REF RD R4 A CTRL Current: Set stator current
quadrature component
ICTRL_ISD REF RD R4 A CTRL Current: Set stator cumrent
direct component
SCTRL_SPEED_ACT RD R4 s CTRL Speed controller: Actual
speed




MTPC/MTPA - —™"MTPCiZEfIF

Name ID Value Unit Enable Comments
MOTOR_SALIENCY_RATIO 1277 0.827 TRUE Motor: Magnetic saliency ratio
ICTRL_MODE 869 8 TRUE CTRL Current: Mode
FCTRL_MODE 870 6 CTRL Flux: Mode

BaR
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MTPC/MTPA - I

RENRE, MTPCH RSB iz RE
IR Z2NMFERALEN (B ESPM), ARSI EEE
X = A E%E AL, tLanIPMEENLE /EF

INREBYIFMHEES (LIS MR EIIPMAERKEBAL), MTPCRILMR S E, LHESFHIFE AT
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(R AR T 28 s3ER1P: EBH AR EMIRE, iR — M fER 4 (K EBR), BEBEERS T IR EENEE
JE(UDC BLEEDER ON), B E{KIELRME MR K BLLHEE

IIIII

R L418 A% B SEREIRT, B AL 4T IR B B 7 XUG AR FE (B AN B E) SR RERT).
HBHl: BB & B, LR IRIXED 285 S FERT (35HE &), FARMRBEEETS.
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AJREfFERIERE, F5EHFRS!

SHREIERISE T A #AJ9400 ps > SBIEFIFEX
EEBEFEEME) T, EHEREBIRHEENFERTE
A BERIRT R
» EEFRIAREHAR S (ICTRL_MODE Bit 0 = 1, {XFRFACOPOSmulti, 1T ERI (AN )
o BINFFXINE (ZSBURFETTEREE M)

He B mmEERH GXE085600 Hz EEiHE R )
Lbon: EBHERE iR Eny = 6000 rpm, z, = 5
B FBSIER: f = 500 Hz EBSIER> (V{X20% R E BN eI RE(FISEHETT X )

ACOPOSmMulti: Uy = 750 Vdc (active, UDC_BLEEDER ON = 800 Vdc)
> S8R, RASIEINE K. 6%(800/750=1.0667)i%fE
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2 | P55 WRIETHHESH, — R E M€ — € SR S5t A A FH 2K, BIRRR, I8 30 551 I
3| MIRESHE MR HE SEBRTE O, B 301 551 rEIR, 138 BEER FUE ) 2215 2 fRAIE S5 G E IR R FH Ry, R HE RS R
4 | fEH 2 FERIRGSHE T, B FAPIEGIEE EE, e, SBBREA | BEm R FE GG, RAEHHEEE.
5 | P ISR 2 | B UG S MG NS, oK 9 R I RSSO -S4 | AT ASRIERE S S5 FR IR
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7 | Speed—torque T.H | AJAG A FFINGGHEL T, IR T Fra4sE . i R/ A/
8 | BEHEAMAHE | REHBEESEUE BRI A ST SSRARIE | PR, 500 PRGBS, S5 HRIR
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