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. Basic Information & Monitoring Value



1. Control I/O  Control Signal Logic

Reference
potentiometer,

OPT- Al

+10V,et ” Reference voltage output

” Maximum current 10 mA

Analog Input 1(AnIN:A.1)
Range 0t 10V, Ri=200kQ
(- 10V...+10V Joystick ctrl)
Range 0...20mA, R=2509Q

All+

Analog input 1 reference
Input range selected by jumpers.
Default range : Voltage 0...10V

AlL- |[vo Ground

” Ground for reference and controls

Analog Input 2(AnIN:A.2)
Range 0t 10V, Ri=200kQ
(- 10V...+10V Joystick ctrl)
Range 0...20mA, R=2509Q

Analog input 2 reference
Input range selected by jumpers.
Default range : Current 0...20mA

Digital Output 1 (DigOUT:A.1)

Programmable G2.5.1 i
Open collector, IA50mA, UA 48VDC

124y @ || Control voltage output + 15%, max. 250mA (all boards total)
| EXT +24VDC Input max. 150mA (single board)
GND (@ || /O ground || Ground for reference and controls |
DIN1 Digital Input 1 (DigIN:A.1)
Default : Start Forward
Programmable P2.4.1.1 & G2.4.2
DIN2 Digital Input 2 (DigIN:A.2)
Default : Start Reverse R=min. 5 kq
18~30V=1
] 10 || DINg Digital Input 3 (DigIN:A.3)
Default : Fault Reset
|11 |[cmA [ ] || commonfor DIN1..DIN3 || Connect to GND or +24v
. Control voltage output .
- 12 || +24V @ | EXT +24VDC Input Same as terminal #6
-- | GND o ” /O ground ” Ground for reference and controls
A Digital Input 4 (DigIN:A.4)
* 14 || DIN4 Default : Run Enable
S Programmable G2.4.2
booe i 15 || DINS Digital Input 5 (DigIN:A.5)
Default : Main Switch Ack R=min. 5 kQ
B — - 18~30vV=1
o116 || DIN® Digital Input 6 (DigIN:A.6)
Default : Quick Stop Function
cMB | |[ common for DIN4...DIN 6 || Connect to GND or +24v |
..... . .. AOL1+ J Analog Output 1 (AnOUT:A.1) Analog output 1 reference
@ Range 0...20mA, R_max. 500Q Output range selected by jumpers.
----- ‘ -- AO1- 0—| Range 0...10V, R_> 1kQ Default range : Current 0...20mA

: Relay Output 1 (DigOUT:B.1)
—

Programmable G2.5.1

: Realy Output 2 (DigOUT:B.2)
—

Switching capacity
24Vdc/ 8A, 250Vac/ 8A, 125Vdc/ 0.4A

2.2.41/ O Contr.RefSel
2.2.5 KeypadContRefSel t--

1
N 1
OPT- Al 2.2 6 FieldbusContRefS |- | |
|
’ " |
DIN% @ Inchin Ref 1 L‘.____% .
! 1
DIN# & ty---d . !
DIN# hheod '
SN g_f@?ztérze_e_dﬁ_ _________________ A R |
IRl KRl
Al ® " H 3.1 Control Place HE i
U [N
Al#® i o |
E i o -ld{ ! Internal frequency
DIN# & {Motor Pot Down i e reference
DIN# &4 Motor Pot Up "
1leeoq 2.2.11.4 Preset Speed 1001
L ! 2.2.11.5 Preset Speed 29010
s ! 2.2.11.6 Preset Speed 39011
3.2 Keypad Reference r 2.2.11.7 Preset Speed 4 100
| 2.2.11.8 Preset Speed 5101
[_____‘ 2.2.11.9 Preset Speed 68110
} 2.2.11.10 Preset Speed 7{—®111
1
Fieldbus [y .
Reference
Start/ Stop
Direction
@} 3.1 Control Place Ninin Sainaie
DIN# @ - StartForward _____] Programmable | Start/Stop : Internal Start/ Stop
Start Reverse Start/Stopand | g, [ttt Mr-——"""""""""""""""- -1
DIN# @1--==---=====-----1 Reverse Logic Verse | T
1 1
1 L____'
Start@/ stop@ !
I_E/—\I """"" P 4 3 Internal Reverse
——
@% 3.3 Keypad direction 1
RS ] ) I Internal Fault Reset
al >
DIN# @--FAUILReset e I

-

U%Il wn{j %Xy f wy %

Drive Ready
Quick STOP
Rellealse
DI# 1
Quick Stop Func Start Cmd.

Il/]—"—<)

DI # E- STOP

Pre- charge
FAULT 0.K

Run Enable

Release

Start Cmd.

Quick STOP
Release

A

O READY




2. TTF(Terminal to Function method)

® ©

© 0

DigIN:A.1 DigOUT:A.1
i |Terminal type DigIN Digtal Input t | Terminal type DigOUT | Digtal Output
L |slot 0 Unused 1) 2) L |slot 0 Unused 1) 2)
A, B,CD,E Board Slot (A, B,C,D,E) A/ B,C,DE Board Slot (A/B,C,DE)
I |Terminal number 1..10 'L!']eor/omlnal number (channel - number) I |Terminal number 1..10 Eeor/omlnal number (channel  number)
1) / SSlot.Terminal s zr gj W& 1) / SSlot.Terminal s zr gj W&
2) Terminal number : 0.1=0 off, 0.2..010=1 On 2) Terminal number : 0.1=0 Ooff, 0.2..0.10=1 On
AnIN:A.1 AnOUT:A.1
i Terminal type AnIN Analog Input i Terminal type AnOUT | Analog Output
) Slot 0 Unused 1) 2) ) Slot 0 Unused 1) 2)
A/ B,C,D,E Board Slot (A, B,C,DE) A/B,C,DE Board Slot (A, B,C,D,E)
1 |Terminal number 110 EeorA)mlnaI number (channel number) 1 |Terminal number 110 'L[je()r/()m|nal number (channel number)
1) / SSlot.Terminal s zr gj W.& 1) / SSlot.Terminal s zr gj W&
2) Terminal number 2) Terminal number
SN|01|02 |03 |04 | 05|06 |07]|08]| 09 | 0.10 SIN|01| 02 |03| 04| 05 | 06 0.7 0.8 | 0.9 | 0.10
0% |20% |30% | 40% | 50% | 60% | 70% | 80% | 90% | 100% 0% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%




3. OPT- Al Board (Standard I/0 Board)

=13 M 7 Expander boards "~ Index [ Variable Text I Value I Default I Unit I Min M ax D
B G 71 A0PTA] P7111 | Al mode [370.10v [370_10V 1 5 Slot | A
P7112  |AlZmod 1/0.20mA 1/0.20mA 1 5
L G72B0PTA2 P7113 _ADlmrio:e [170..20ma [170..20ma 1 4
* Terminal & Jumper ‘ Parameter
U % Analog Input/Output ,
O|~||O|=
X1ABCD|x2 ABCD| |X6ABCD Jumper(X1, X2, X6 Parameter
Ol~||O8 HHH IEEH HEEH per( )
O[«|| Of% B Index Parameter | Min | Max | Default Note
ol=|| ol g X1 X2 X6
olu||ols () 1=0...20mA 2=4..20mA
o & P7.1.1.1 All d 1 5 3 3=0..10vV 4=2.10V
O o O ; :‘ P A mode - V... - £...
ol<llolel B4 5=-10..+10V
ol=||ol5 g X3 1=0..20mA 2=4.20mA
olel|olz| B2 P7.1.1.2 Al2mode | 1 5 1 [3=0..10V 4=2.10V
ol=llolx M 5=-10..+10V
P7.1.13 | AOlmode | 1 4 1 é i 8'"?8\”;/* 24::2“2100’1‘/A
X1 : All mode X2:A2mode X6 :AO1 mode
ABCD ABCD ABCD ‘ DI1~6, Al1, Al2, AO1 Keypad Monitoring
o0 o0 o0
I:I LA I:I ( X ] I:I (X )
0...20mA 0...20mA 0...20mA Application Index Name Note ID
Current Input Current Input Current Output
DI1...DI3 Multi - Purpose | V1.13 DIN1,DIN2,DIN3 15
ABCD ABCD ABCD ) )
...I:I ...Izl "|§||§| XNF %l |V1.19
° 0E| ° 0E| oo Multi - Purpose | V1.14
0. 10V DI4...DI6 DIN4,DIN5,DIN6 16
0...10V 0...10Vv XNF %Il |V1.20
Voltage Input Voltage Input Voltage Output
Multi - PUrbose V1.11 V/mA 13
. ; ulti - Pu
ABCD ABCD X3 : CMA and CMB grounding All p V1.21.16 | Analog Input 1 [09%(0mA/OV)~100%(20mA/10V) 59
XY X XXX
[ J .Iﬂlﬂ [ ] .Iﬂlﬂ IE' CMB connected to GND XNF %l [V1.11 - 100%( - 10V)"‘100%(10V) 13
: - [@® CMA connected to GND V1.12 VImA 14
0...10V (diff.) 0...10V (diff.) Multi - Purpose |—

Voltage Input Voltage Input ®[@ | CMBisolated from GND Al2 V1.21.17 | Analog Input 2 |09%(0mA/OV)~100%(20mA/10V) | 60
ABCD ABCD ®[®_] CMAisolated from GND XNF %l |V1.12 - 100%( - 10V)~100%(10V) 14
o0 o0 ®[®] CMBand CMA i -

° OI:":I ° OI:"zI EI Internally connected together, AO1 Multi - Purpose | V1.15 Analog Out 1  |0%(0mA/0V)~100%(20mA/10V) 26
-10...10V -10...10V Isolated from GND X NF %l [V1.15 26

Voltage Input

Voltage Input

[ |=Factory default



4. OPT- A2 Board (Standard I/0 Board)

U &x Relay Out (NO/NC)

Slot | B

OPT- A3 Board

U %x Relay Out (NO/NC)
1 x Relay Out (NO)

1 x Thermistor (R, = 4kQ PTC)

Slot | B

OPTA3

(o)) |[eXe] |[eNeX®)
62 82 |[9z Sz][ €z 2z 12

(O] i
oN
(O] 1
(O]IS
(o] OPTAZ2
ol3
Terminal Parameter reference Technical information
Keypad
Relay output 1 (NO/NC)
21 |ROI/NC Switching capacity
22 |RO1/COM DigOUT:B.1 : 24VDC/8A, 250VAC/8A,
23 |RO1/NO _125VI?C/Q.4A
Min. switching load 5V/10mA
Relay output 2 (NO/NC)
24 |RO2/NC Switching capacity
25 |RO2/COM DigOUT:B.2 : 24VDC/8A, 250VAC/8A,
26 |RO2/NO 125VDC/0.4A
Min. switching load 5V/10mA

. Parameter reference . . .
Terminal Technical information
Keypad
Relay output 1 (NO/NC)
21 |RO1L/NC Switching capacity
22 |RO1/COM DigOUT:B.1 : 24VDC/8A, 250VACI/8A,
23 |ROL/NO _125VI_3C/_0.4A
Min. switching load 5V/10mA
Relay output 2 (NO)
Switching capacity
25 |RO2/COM
DigOUT:B.2 : 24VDC/8A, 250VACI/8A,
26 |RO2/NO 125VDC/0.4A
Min. switching load 5V/10mA
28 [TI1+ . i i SR =
gl iy DigIN:B.1 ;I’hermlstor input; Ry, =4k (PTC)




OPT- A5 Board (HTL Type Incremental Encoder Sensing Board)

=3 M 7 Expander boards A Index I Yariable Text I Value I Default I Unit I Min M an D
(] G 7.1A0PTA1 P731.1 | Pulse revolution 11024 | 1024 | | i 65635 SIOt C
P7312 Invert direction 0/MNo 0/No 0 1
Q & 'EB:UPTAE P731.3  |Readingrate 11/ 1 ms 11/ 1ms 0 4
/N1 G 7.3 C:0PTAS] F7314  |Encoder lype 1/48=Speed |1 /4 B=Speed 1 3
- Encoder Jumper Parameter
* Terminal & Jumper
X4 : Aux. voltage level X2, X5, X6 : PLG voltage level
ol
24v 24v[@ @ 24V @ @ HIGH [@_@] HIGH ® ®
8 : X2 15\/ X4 15V @ @ 15v[@@ LOW ® ® Low [@ @
ol- HicH 8] w2 Aux. voltage : +24V | Aux. voltage : +15V HIGH 8V
ol X5 [ - Factory detaut LOW : 2.3V
= Factor erau
olo w52 X5 Y
X6 ‘
O~
o TOGVHV X6 Parameter
(o) Parameter Note
=
ols P7.3.1.1 |Pulse revolution Encoder pulse revolution
N Direction change
Terminal Description P7.3.1.2 |Invert direction 0/No, 1/Yes
1 DIC1A+ |Pulse input A (differential) : 10~24V Speed actual value
2 DIC1A- P7.3.1.3 |Reading rate 0/No,1/1ms, 2 /5ms, 3/10ms, 4/50ms
(Closed loop control 1/1ms )
3 DIC2B+ |Pulse input B (differential) : 10~24V -
P7.3.1.4 |Encoder type 1/ A,B=speed, 2 / A=REF,B=Dir, 3/ A=FORW,B=REV
4 DIC2B- o (Closed loop control 1/ A,B=speed )
5 DIC3Z+ |Pulse input Z (differential) : 10~24V . .
put 2 { ) Encoder Keypad Monitoring
6 DIC3Z
7 ENC1Q |Reserved Application Index Name Note ID No.
8 DICa Reserved . V1.21.5 |Encoder 1 freq [Hz] 1124
Multi - Purpose [V1.21.6 |Shaft Rounds 1170
9| GND  |Ground for control V1217 |shaft Angle Rotor [Dec] 1169
10 ssviszay | ol o002 DL PV, er e VL5 [ShatFreaveny [Tl T
P 9 jump V1.24.6 |Encoderlfreq |[Hz] 1164
2 Max. input frequency O 150KkHz N E % V1.25.20 | Shaft Rounds 1170
° V1.25.21 | Shaft Angle Rotor [Dec] 1169 Vi1
V1.25.24 | Shaft Angle 2 Rotor #4[Dec] | 1992 1 -
V1.28.9 |Speed Measured |[rpm] 1124




Encoder Connection

15V/ 24V from the OPT- A5
or from external supply

Twisted pairs

15V/ 24V from the OPT- A5
or from external supply

Twisted pairs
with own shield

with own shield OPT- A5 OPT- A5
+15V/+24V l/ x(‘) A\ 10 +15V/+24V l/ x(‘) A\ 10 +15V/+24V
] 9 GND ] 9 GND
A+Q LI A\ 1 DIC1A+ A\ 1 DIC1A+
Encoder N ELLS i U > DICLA. Encoder i U > DIGLA.
oo ] 3 DIC2B+ . 3 DIC2B+
g g 4 DIC2B- 4 DIC2B-
I i 05 DIC3Z+ I i 05 DIC3Z+
— — — — p6 DIC3Z- — — — — ps6 DIC3zZ-
- b b pe P7 ENCIQ - b b pe P7 ENCIQ
PE PE PE PE bs DiCa PE PE PE PE bs DiCa
L L
PE PE
15V/ 24V from the OPT- A5
or from external supply TV\_/isted pair;
with own shield OPT- A5 NOTE -
I/ %(‘) A 10 +15V/+24V 1) Shield AC
v 9 GND )
Encod | A L DICIAs 2) Encoder  Shield
ncoaer
rt 2 DICIA- 3) Cable
A 3 DIC2B+
4 DIC2B-
I i D5 DIC3Z+
— — — — ps6 DIC3z-
- bE b pe P7 ENCIQ
PE PE PE PE Be Dica
*
PE




7. OPT- C5 Board (PROFIBUS DP Communication Board )

A Profibus DP

PLC Drive GSD
(VAC29500.GSD)

(OPTCS5 bhoard Profibus DP GSD

www.danfoss.com

PLC

Station Address(2 - 125)

Connector Termination

Drive PLC
. G2.13 Fieldbus

(PLC

)

Vancon S| %Dd#tbus D261 U %Rt iVaap) PROBo

Drive )

.(Drive D Slot Fieldbus board )

P2.13.33 GSW ID =65
P2.13.34 ControlSlotSel =5/ Slot D
P2.13.35 State Machine = 2 / ProfiDrive

P2.13.37 FB Monitoring = 0/ No

. OPT- C5 Board

P7.4.1.1 Slave Address = PLC Station Address
P7.4.1.2 Baud Rate = 10 / Auto
P7.4.1.3 PPO Type =5/ PPO5
P7.4.1.4 Operate Mode = 2/ ByPass

Mode

X4, X6 : Bus termination

[ |=Factory default

X1 : Cable shield connection

X1

directly
to PE

¢

X1

to PE
through RC

6GK1500- OFC10
(SIEMENS)

—

< Connector >

1 PPO Types

Slot

Parameter Field

Process Data Field

ID |IND

VALUE

Cw

REF|PD1|PD2|PD3

PD4 | PD5|PD6 | PD7

PD8

SW

ACT|PD1|PD2|PD3

PD4 |PD5 | PD6 | PD7

PD8

PPO1| | | |

PPO 2| | | |

PPO 3
PPO 4

[LTT]

PPOS5| | | |

Word

PLC

Drive

UQHDZ wn

WO

FB Control Word

FB Control Word

(Control Word)

wi

FB Speed Reference

FB SpeedReference

W2~W9

Process Data 1~8 Out

FB Data IN 1~8 Sel.

Process Data

W2

PD1IN

FBTorq Reference [%] (ID1140, Scale x10)

W3

PD2IN

Positive Torque Limit [%] (ID646, Scale x10)

w4

PD3IN

Negative Torque Limit [%)] (ID645, Scale x10)

W5

PD4 IN

W6

PD5 IN

Load Drooping [%)] (ID620, Scale x100)

W7

PD6 IN

w8

PD7IN

Aux Control Word (ID1161)

W9

PD8 IN

| wn{ | DU

WO

FB Status Word

FB Status Word

(Status Word)

wi

FB Actual Speed

FB Actual Speed

W2~W9

Process Data 1~8 In

FB Data Out 1~8 Sel

)

Process Data

W2

PD1OUT

Warning Word (1ID1174)

W3

PD2 OUT

Application Status Word (ID43)

w4

PD3 OUT

FB Motor Current [A] (ID45, Scale x10)

W5

PD4 OUT

Motor Torque [%] (ID4, Scale x10)

W6

PD5 OUT

Shaft Rounds (ID1170, Scale x1)

w7

PD6 OUT

Shaft Angle [ deg] (ID1169, Scale x1)

W8

PD7 OUT

Fault Word 1 (ID1172)

W9

PD8 OUT

Fault Word 2 (ID1173)
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8. OPT- E5 Board (PROFIBUS DP Communication Board )

A Profibus DP
- PLC Drive GSD (OPTES5 board Profibus DP GSD )
(VAC30CCF_DPV0.GSD)
www.danfoss.com .
t %U Q HVacon PROFIBUS DP Slav®PTExDP D2BPO 5 (4PKW+10PZD)

t @tation Address (2~125) .
t ®P mode = DP VO, Operate mode = Local

- Connector Termination (PLC Drive )
- Drive PLC .
. G2.13 Fieldbus . (Drive D Slot Fieldbus board )

P2.13.33 GSW ID = 65
P2.13.34 ControlSlotSel =5/ Slot D
P2.13.35 State Machine = 2 / ProfiDrive
P2.13.37 FB Monitoring = 0/ No

. OPT- E5 Board Mode .
P7.4.1.1 Slave Address = PLC Station Address
P7.4.1.2 Operate Mode = 2/ ByPass
P7.4.1.3 Compatib. Mode =1/ Normal
( VAC29500.GSD

P7.4.1.4 IM data offset = 0/ IM Offset 1
6GK1500- OFC10

(SIEMENS)

R~

PS BS FS_I

9 6
Q0000
T S

X13
X14

X14 (upper) : GND connection

X13 : Bustermination X14 (lower) : Cable shield connection

Connector >

Upper row Lower row
@ oo 0o@el connected connected to
@eole| o0 @®l® capicshicld  @O®® pihgugh Re
not connected connected to
OFF ON to cable shield Directly to PE

[ |=Factory default @ @ ® not connected

Shield connection

GND connection

1 PPO Types

Slot

Parameter Field

Process Data Field

ID |IND

VALUE

Ccw

REF|PD1|PD2|PD3|PD4|PD5|PD6 | PD7

PD8

SW

ACT|PD1|PD2|PD3|PD4|PD5|PD6 | PD7

PD8

PPO1| | | |

PPO2| | | |

PPO 3
PPO 4

[LTT]

PPOS5| | | |

Word

PLC Drive

S7%4%H8AH: %rtijs

UQHDZ wn

WO

FB Control Word FB Control Word

(Control Word)

wi

FB Speed Reference |FB SpeedReference

W2~W9

Process Data 1~8 Out |FB Data IN 1~8 Sel.

Process Data

W2

PD1IN

FBTorq Reference [%] (ID1140, Scale x10)

W3

PD2IN

Positive Torque Limit [%] (ID646, Scale x10)

w4

PD3IN

Negative Torque Limit [%] (ID645, Scale x10)

W5

PD4 IN

W6

PD5 IN

Load Drooping [%] (ID620, Scale x100)

w7

PD6 IN

W8

PD7IN

Aux Control Word (ID1161)

W9

PD8 IN

| wn{ | DU

WO

FB Status Word FB Status Word

(Status Word)

wi

FB Actual Speed FB Actual Speed

W2~

W9

Process Data 1~8 In FB Data Out 1~8 Sel

)

Process Data

w2

PD1 OUT

Warning Word (ID1174)

W3

PD2 OUT

Application Status Word (ID43)

w4

PD3 OUT

FB Motor Current [A] (ID45, Scale x10)

W5

PD4 OUT

Motor Torque [%] (ID4, Scale x10)

W6

PD5 OUT

Shaft Rounds (ID1170, Scale x1)

W7

PD6 OUT

Shaft Angle [ deg] (ID1169, Scale x1)

W8

PD7 OUT

Fault Word 1 (ID1172)

W9

PD8 OUT

Fault Word 2 (ID1173)
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9. OPT- E9 Board (Dual Port Ethernet)

t" &

RN ER BS_I

6 MAC' IP address/bfi "QV' 1?2 A FNEdO &r° 10 +

Slot

D, E

Technical Data

Technical item or function

Technical data

ooo
3
-
3
3
=)
3
—L OPTES
Index | Variable Text Value Defaut | Unit
P751.1 | Comm. Protocol |2 / ProfiNet [1/ Modbus I
P751.2 | Comem. Time-out [10 [10 E
$7513 | Show to Appl As |0 / Default |/
P75141 [IPMode |1/ Static IP |2/ DHCP
P75142 |IPPatl 192 [192
P75143 |IPPat2 |168 |168
P75144 |IPPat3 i 0]
F75145 |IPPatd 21 110
P7.51.46 |Subnet mask P1 | 255 | 255
P751.47 |Subnetmask P2 |255 |255
P7.5148 |Subnet mask P3 |255 |0
P75149 |Subnet mask P4 |0 0
P7.51.410 |Defaul GW P1 (182 [192
P7.51.411 |Defasult GW P2 |168 |168
P7.51.412 |Detsul GW P3 n |0
P7.51.413 Detsul GW P4 i K
P7.51.414 |Speed/Duplex |1/ Autoneg. |1/ Autoneg
P751.4.15 |IP Pon Fiter | 0
P7.51.416 Dive PC Tocl |7/ 17
P751.417 |SW Link Faiue |7/ 0/
P751.51 |EIP Qutput inst 2721 2721
P75152 |EIPInputinst [2/71 [2/71
P75.153 |EIP ProdCodeOfts |0 |0
P75161 |ModbusUnitldent | 255 | 255
P751.7.1 |NOS Device ID |0 |0
P75181 |SNTF Mode |1/ Disabled |1/ Disabled
P751.82 |ServerIPP1 |0 0]
P75183 |Serverl|PP2 0 |0
P75184 |[Sever1IPP3 0 0
P75185 |[Server1IFP4 I [
P75186 |Server2IPF1 |0 |0
P75187 |Server2|PP2 |0 |0
P7.51.88 |Server2IPP3 0 0
P75189 |[Sever2IPP4 o I
F751810 |TimeInterval 1200 1200
P751.811 |Time OfisetH 0 0
P751.812 |Time OffsetM 0 0
P751.813 |SNTP Port 123 123

General Board name OPT- E9
Ethernet Interface Two RJ 45 connectors
connections Transfer cable STP CAT5e
Speed 10/100 Mb
Communications Duplex half /full
Default IP- address il?]deﬁfCallDJItnfggeboard s
Protocol Modbus TCP, Modbus UDP, Profinet 1/O, EtherNet/IP
Ambient operating temp . |- 10°C...50°C
Storing temperature -40°C...70° C
Environment Humidity <95%, no condensation allowed
Altitude Maximum 1000 m
Vibration 0.5G at9...200 Hz

Safety

Fulfills EN 50178 standard

* LED Indication

RN= Network Status
LED combination

DG

)

=]
@
G
E
5]
=]

Description
E No Power. All LED Off
Firmware 8 | * v software missing

Board is failure and not operation

Board is operation

Protocol is Ready for communication

Protocol is communication

Protocol communication fault

Protocol is communication with active fault
Duplicate IP address detected

PROFINET only! In node flashing test

H/W failure or non - recoverable fault situation

[&) LED blinking on  [B LED steady On

= 1/O connection BS= Module Status



Index Parameter Default Description Index Parameter Default Description
Active protocol K g G7.x.1.5 EtherNet/IP
P7.x.1.1 |Comm. Protocol 1 |(0O/None, - -
1/Modbus, 2/ Profinet 1/O, 3/ EtherNet/IP) P7.x.1.5.1 |EIP Output inst. 2 | EtherNet/IP Output assembly instance.
P7.x.1.2 |Comm. Time- out 10 | communication timeout + 6 M & P7.x.1.5.2 |EIP Input inst. 2 | EtherNet/IP Input assembly instance.
OPT- Cx Emulation mode K g P7.x.1.5.3 |EIPProdCodeOffs 0 | EtherNet/IP Product Code Offset
(only for OPT- EA Board)
P7.x.1.3 |Show to Appl.As 0 (0/Default, G7.x.1.6 Modbus
17225/0PTCI, 17232/0OPTCP, 17233/0PTCQ) . Modbus Unit Identifier.
_ P7.x.1.6.1 |ModbusUnitldent 255 Used only with Modbus UDP
G7.x.1.4 |IP Settings
7141 1P vode , P Address Mode m & G7.x.1.7 Profinet
T (1/static IP, 2/DHCP, 3/DCP) . Name of Station device identification
P7.x.1.7.1 |NOS Device ID 0 number
P7.x.1.4.2 |IPPartl 192
P7.x.1.43 |IP Part2 168 G7x.18 SNTP
IP Addressm ¢ (0...255) SNTP Mode
P7.x.1.4.4 |IP Part 3 0 P7.x.1.8.1 |SNTP Mode 1 |(ordisable, 2/Poll, 3/Listen only
P7.x.1.4.5 IP Part 4 10 4/Poll fault, 5/Listen Only fault)
P7.x.1.4.6 |Subnetmask P1 | 255 P7x18.2 |Server1IPP1 0
P7.x.1.4.7 |Subnetmask P2 | 255 , P7.x.1.83 |Server1IP P2 O | oNTP Server 1 1P address
Subnet mask m € (0...255) P7.x.1.8.4 |Server1IP P3 0
P7.x.1.4.8 |Subnet mask P3 0 A
P7.x.1.4.9 |Subnet mask P4 0 P7.x.1.8.5 |Server1IP P4 0
P7.x.1.4.10 |Default GW P1 | 192 P7x.186 |Server2IP Pl 0
P7.x.1.4.11 |Default GW P2 | 168 ' P7.x1.8.7 |Server 21P P2 O | enTP Server 2 1P address
Default Gateway ™ € (0...255) P7x.1.8.8 |Server 2 IP P3 0
P7.x.1.4.12 |Default GW P3 0 e
P7.x.1.4.13 | Default GW P4 1 P7x.18.9 |Server2IP P4 0
: . Time interval in seconds for time
Ethernet link speed/duplex K g P7.x.1.8.10 |Time Interval 200 |. . . s
P7.x.1.4.14 | Speed/Duplex 1 |(1/ Autoneg. 2/10M HD, 3/10M FD, information polling and receiving
4/100M HD, 5/100M FD) P7.x.1.8.11 | Time Offset H Time offset Hours( - 13...15)
P7.x.1.4.15 | IP Port Filter 0 |IPPortFilter.(Bit | + FK m) P7.x.1.8.12 | Time Offset M 0 |Time offset Minutes( - 59...59)
P7.x.1.4.16 | Drive PC Tool 1 |NCDrive1Z+~ Wmé : ;
P7x.1.8.13 | SNTP Port 123 §s$g ser\éer of client port depending on
P7.x.1.4.17 |SW Link Failure 0 mode
U % OPT- E9 Board
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Drive Node Name

U % Drive IP Address t %l wn{j %Stij %Sfr] Drive
1. NCIPConfig
A VACON® NCIPConfig
aSelectHt sknl zwf ynt s, %DAtéef s % device
E Device , Node Name , Protocol , IP , IP mode
e Device [v] , Configuration DAt s k n/ z:wj % Configuration SHt sinynt sBTp3
o Device Ping Test : Device v , Configuration DA/n s | %Y f w(Pihg/Tes¥ SHt sinynt sBYt sl §
@ VACON NCIPConfig - Untitled - Plant - O

File Edit Configuration Software View Help

Do % B3 % ?

&-(] Plant Node | Mac [1P 1P mode

Subnet... | Gateway | Speed ... | Expan...

Drive ...

Software

Drive ...

VCN p...

Condition

#-=4% BR33

[VIBR33 00-21-.. 192.16... StaticIP 255.25... 192.16... 01763...

V0000...

FWO019...

stop

Ok

2. NCDrive

A Keypad Serial Cable

a VACON® NCDrive

E NCDrive

€

Device (IP address ) 1 BB Drive Names %

SL<3}36%TUYJ>%UPreidcal j y,jlPwx $IP Mode

Drive Node Name

VACON NCDrive

File Edit View Drive Tools Window Help

D ||| & CONLNE @ OFFLINE Of-a
B Select the active drive X

Select the active drive to parametrize and operate by selecting the node
and clicking the Set Active Drive button.

SetActive Drivel [ Set Diive Name |

Drrives: Drive Details:

BR33 IP address 192.168.1.21
[::I- SenalNumber V00002681197
Drive status: stop

Give Drive Name

Give Drive Name

Tools DA uy nbAStxr r z s n WOt rstsg hy %z x ns | BJ jprivge ﬂeley‘;t.ﬁl



Profinet
U ®rofinet

1. NCIPConfig

Sation Name

Fieldbus

Station Name

Station Name

m WVACON NCIPConfig - Untitled - Plant
File Edit Configuration Software View Help

D&M b EE.E:" 5 %

23 Plant de \ | Mac [P

[ IP mode [ Subnet... I Gateway I Speed ... [ Expan... [ Drive ... | Software | Drive ... IVCN p..

H \ I\Ding:
Qonfigure :

Scan: Network
Ready

Network

Network Ping Test
download

Network

NUM

A Scan Network

Network

a Node , IP, IP mode, Subnet Mask, Gateway, Speed & Duplex

E Protocol settings (
- Profinet 10

<II

e , Configu
o v , Ping

: Profinet IO Name Of Station

Name Of Station PLC

re Download

NCDrive
NCDrive

Condition  Pong

m VACON NCIPConfig - Untitled - Plant

File Edit Configuration Software View Help

DM B85 ?

B-{_] Plant
&4 AFE2
S-uda INUT

2 Ethemet settings
[ Mac: 00-21-93-2353E8
D 1P mode: Static: IP
[ 1P 192168.1.43
[ Subnet Mask: 255 265.255.0
[ Gateway 192.168.1.1
D SpeedtDuplex: 100 Ful Duplex
&[] Protocal settings
[ Active Protocol: Madbus TCP
-] Modbus TCP
[ Communication timeout: 10
D Uit |dentifier: 255
&-{_] Profinet 10
0

o0
| [Name Of Station: inul

[ Communication Timeout; 10
D Input assembly: 71
B Output assembly: 21
Product Code Offset: 0
[ Software: FW0196v011
[ Expander board 5.NO: 01763E21062100096
[ Diive S.NO:
#-da INU2
&=L AFET

Ready

I Mac 1P IP mode | Subnet...

Speed ... | Expan... | Drive ... | Software

Drive ..

VCN p... | conditior

_— Profinet 10

MINU1 !00—21—,, 192.16... StaticIlP 25525 .

Auto-n... 01763... FWO019...

Name Of Station

stop

Pong

Ping Test

NUM




‘* OPT-E9 Board

A Profinet 1/O
- PLC Drive

GSDML

Fieldbus

(OPTES board Profinet /O GSDML )

(GSDML- V2.34- VACON OPTES 20200403.xml)
www.danfoss.com

- PLC

- Station Name
- Drive

PLC
. G2.13 Fieldbus

Profinet NT %Rt i z qj Y%é@ierd & RO
Profinet 10 Cycle time : 4ms

, Profinet Comm. Cycle time : 10ms

. (Drive ESlot Fieldbus board )

P2.13.33 GSW ID = 65,

P2.13.35 State Machine = 2/ ProfiDrive,

P2.13.34ControlSlotSel =5/ Slot E
P2.13.37 FB Monitoring = 0/ No

. P7.5.1.1 Comm. Protocol = 2 / Profinet

Word PLC Drive

UQHDZ wn|{W0 FB Control Word FB Control Word
(Control Word) | w1 FB Speed Reference |FB SpeedReference

W2~W9 Process Data 1~8 Out |FB Data IN 1~8 Sel.

) Process Data

W2 |PD1IN FBTorg Reference [%] (ID1140, Scale x10)

W3 |PD2IN Positive Torque Limit [%] (ID646, Scale x10)

W4 |PD3IN Negative Torque Limit [%] (ID645, Scale x10)

W5 |PD4 IN -

W6 |PD5IN Load Drooping [%] (ID620, Scale x100)

W7 |PD6 IN -

W8 |PD7IN Aux Control Word (ID1161)

W9 |PD8IN -
I wn{j DAU|WO FB Status Word FB Status Word
(Status Word) | w1 FB Actual Speed FB Actual Speed

W2~W8 Process Data 1~8 In | FB Data Out 1~8 Sel.

) Process Data

W2 |PD1 OUT | Warning Word (ID1174)

W3 |PD2 OUT | Application Status Word (ID43)

W4 | PD3 OUT | FB Motor Current [A] (ID45, Scale x10)

W5 | PD4 OUT | Motor Torque [%] (ID4, Scale x10)

W6 | PD5 OUT | Shaft Rounds (ID1170, Scale x1)

W7 |PD6 OUT | Shaft Angle [ deg] (ID1169, Scale x1)

W8 |PD7 OUT | Fault Word 1 (ID1172)

W9 |PD8 OUT | Fault Word 2 (ID1173)

a Modbus TCP

- PLC

Modbus TCP Slave

Interface (Fuugnhfynt s %? %X NF %l

. Access type : Read/Write Multiple Registers (Function Code 23)
Read : Function Code 03 / Write : Function Code 16
. Slave Unit- ID : 1(1~247,255)

. READ Register Offset = 2101,

READ Register Length = 10

. WRITE Register Offset = 2000, Write Register Length = 10
. Cycle time : 10ms

- Drive

PLC
. G2.13 Fieldbus

P2.13.33 GSW ID =65,

P2.13.35 State Machine = 2 / ProfiDrive,

. (Drive

. Read Register+ Error handling : Set to Zero

E Slot Fieldbus board )
P2.13.34 ControlSlotSel =5/ Slot E

. P7.5.1.1 Comm. Protocol = 1 / Modbus
P7.5.1.6.1 ModbusUnitldent =1

Word PLC Drive

UQHDZ wn|WO0 Out : Address 42001 FB Control Word
(Control Word) |W1 Out :

w2 Out : Address 42003 FB SpeedReference

W3~W9 Out : Address 42004~42010 |FB Data IN 1~7 Sel.

) Process Data

W3 |PD1IN |FBTorg Reference [%] (ID1140, Scale x10)

W4 |PD2IN | Positive Torque Limit [%] (ID646, Scale x10)

W5 |PD3IN |Negative Torque Limit [%] (ID645, Scale x10)

W6 [PD4IN |-

W7 [PD5IN |Load Drooping [%] (ID620, Scale x100)

W8 [PD6IN |-

W9 [PD7IN |Aux Control Word (ID1161)
Il wn{j DU WO In : Address 42102 FB Status Word
(Status Word) |W1 In : Address 42103 FB Actual Speed

W2~W8 In : Address 42104~42111 FB Data Out 1~8 Sel.

) Process Data

W2 | PD1 OUT | Warning Word (ID1174)

W3 [ PD2 OUT | Application Status Word (ID43)

W4 | PD3 OUT | FB Motor Current [A] (ID45, Scale x10)

W5 | PD4 OUT | Motor Torque [%] (ID4, Scale x10)

W6 | PD5 OUT | Shaft Rounds (ID1170, Scale x1)

W7 | PD6 OUT | Shaft Angle [ deg] (ID1169, Scale x1)

W8 | PD7 OUT | Fault Word 1 (ID1172)

W9 | PD8 OUT | Fault Word 2 (ID1173) 2 -14

P2.13.37 FB Monitoring = 0/ No
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a EtherNet/IP

- PLC Drive

EDS

(OPTE9 board EtherNet/IP EDS )

(OPTE9_NXP_STATIC_20180315.eds)
www.danfoss.com

- PLC
RPI =

Predefined connection = 151/157
Task time(10ms )
Connection type = Point to Point

Ht sy wt g%\t wi %- UQH%D26l wn { j

- Drive

PLC
. G2.13 Fieldbus

(Fieldbus Board ESlot )

P2.13.33 GSW ID =65

P2.13.34 ControlSlotSel =5/ Slot E
P2.13.35 State Machine = 2/ ProfiDrive
P2.13.37 FB Monitoring =0/ No

. P7.5.1.1 Comm. Protocol = 3/ EtherNet/IP

Xyfyzx%\twi %-1 wn{j %D2UQH.

Word PLC Drive Word PLC Drive
WO FB Fixed Control Word FB Control Word(ID1160) WO FB Fix or W
w1 FB Ge ol Word W w1 FB General Status Word | FBGeneralStatus Word
W2 FB Speed Reference FB SpeedReference W2 FB Actual Speed FB Actual Speed
W3~wW18 Process Data 1~16 Out |FB Data IN 1~16 Sel. W3~W18 Process Data 1~16 In FB Data Out 1~16 Sel.
) Process Data ( ITEM Drive ) ) Process Data ( ITEM Drive )
W3 |PD1IN FBTorg Reference [%] (ID1140, Scale x10) W3 |PD1OUT |FB Control Word feedback (ID1160)
w4 |PD2IN Positive Torque Limit [%] (ID646, Scale x10) W4 |PD2 OUT |FB Motor Current [A] (ID45, Scale x10)
W5 |PD3IN Negative Torque Limit [%] (ID645, Scale x10) W5 |PD3 OUT |Motor Torque [%] (ID4, Scale x10)
W6 |PD4IN |- W6 |PD4 OUT |Motor Temp [%] (ID9, Scale x10)
W7 |PD5IN Load Drooping [%] (ID620, Scale x100) W7 |PD5OUT |Fault Word 1 (ID1172)
W8 |PD6IN - w8 |PD6 OUT |Fault Word 2 (ID1173)
W9 [PD7IN - W9 |PD7OUT |Warning Word (ID1174)
W10 |PD8IN W10 | PD 8 OUT |Output Frequency [Hz] (ID1, Scale x100)
W11 |PD9IN W11 |PD 9 OUT |Application Status Word (ID43)
W12 |PD 10IN W12 | PD 10 OUT | Frequency Reference [Hz] (ID25, Scale x100)
W13 [PD 11 1IN W13 | PD 11 OUT | Motor Shaft Power [%] (ID5, Scale x10)
W14 |PD 12 IN W14 | PD 12 OUT | DIN Status Word 1 (ID56)
W15 [PD 13IN W15 [PD 13 OUT |Unit Temp[p] (| D8, Scale x1)
W16 |PD 14 IN W16 |PD 14 OUT | Shaft Rounds (ID1170, Scale x1)
W17 |PD 15N W17 |PD 150UT | Shaft Angle [deg] (ID1169, x10)
W18 (PD16IN |- W18 (PD 16 OUT |-

3 -15
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10. Monitoring Values

Monitoring Value  Keypad NCDrive Monitoring Window Monitoring Monitoring Parameter
Parameter  Signal Actual , ,
Code Parameter Unit | Form ID Description
V1.1 Output Frequency Hz #.1H 1 |Motor ( ) Output Frequency. 10ms update
V1.2 Frequency Reference Hz #.1## 25 |Motor Control Frequency Reference .1ms updat
V1.3 Motor Speed rpm # 2 | Motor Speed [rpm]
V1.4 Motor Current A |89 3 |OL:1sLinear Filtering, CL:32ms Filtering . Format Unit Size
V1.5 |Shaft Power % ## Format P2.2.3 Torque Scale .
i 0,
V16 Motor Torque % 4 gft;); I[\ilr?(rer;? ElalzliI';I(—eorirggl;,(-:‘C[ZIﬂ’a.zlr:nosrrgiz?';[ering, DF:iZ\/.(f.Sgyr-:—gr:qlgslli\fvzlre : Unit Torque
V1.7 |Motor Voltage \Y #H# 6 |Motor Voltage
V1.8 DCLink Voltage \% # 7 |Filtering DCVoltage
V1.9 |Unit Temperature c # 8 |Heatsink
V1.10 |Motor Temperature varies | #.# 9 | Motor , 105% Trip
V1.11 |Analogue Input 1 % #.## 13 |All, 0%=0mA/ 0V, - 100%=- 10V, 100%=20mA/ 10V, (Filtering )
V1.12 |Analogue Input 2 % # .4 14 |Al2, 0%=0mA/ 0V, - 100%=- 10V, 100%=20mA/ 10V, (Filtering )
V1.13 |Analogue Input 3 % #.## 27 | AI3, (Filtering ), Input Terminal=0.1 FB Control
V1.14 |Analogue Input 4 % #.4H 28 | Al4, (Filtering ), Input Terminal=0.1 FB Control
V1.15 |Analogue Out 1 % # .4 26 |AO1L, 0%=0mA/ 0V, 100%=20mA/ 10V
V1.16 |Analogue Out 2 % #.4#H 31 |AO2, 0%=0mA/0V, 100%=20mA/ 10V
V1.17 |Analogue Out 3 % #.4H 32 |AO3, 0%=0mA/0V, 100%=20mA/ 10V
V1.18 |Analogue Out 4 % #4## | 1526 |AO4, 0%=0mA/ 0V, 100%=20mA/ 10V
V1.19 |[DINL1, DIN2, DIN3 15 |Digital Input (b2:DIN1, b1:DIN2, b0:DIN3)
V1.20 |DIN4, DIN5, DING 16 |Digital Input (b2:DIN4, b1:DIN5, b0:DING)
V1.21 |Torque Reference % 18 |Used Torque Reference. Format P2.2.3 Torque Scale
V1.22 |PT-100 Temperature Cc #.# 42 |OPTB8 Board . [4s Filtering] .
G1.23 | Multi - monitoring items Monitoring Display .[3 ]




10.1 Monitoring Values 2

Code Parameter Unit | Form ID Description
V1.24.1 |Current A |89 1113 |Filtering Motor , Format Unit Size
V1.24.2 |Torque % ## | 1125 |Filtering Motor Torque. Format P2.2.3 Torque Scale
V1.24.3 |DCVoltage \% # 44 | Filtering DCLink Voltage
V1.24.4 |Application Status Word 43 |10.9
V1.24.5 |Shaft Frequency Hz #.H#H 96 |Filtering Speed Control  Shaft Frequency
V1.24.6 |Encoder 1 Frequency Hz #.4## | 1164 |Filtering Encoder Signal. (Encoder Raw Signal)
V1.24.7 |Output Power kw #.4# 1508 |Filtering  Output Power
V1.24.8 |Measured Temperature 1 c #4# 50 (4s Filtering) .
V1.24.9 |Measured Temperature 2 C ## 51 (4s Filtering) .
V1.24.10 |Measured Temperature 3 C #.4# 52 (4s Filtering) .
V1.24.11 |Measured Temperature 4 C #.# 69 (4s Filtering) .
V1.24.12 |Measured Temperature 5 C ## 70 (4s Filtering) .
V1.24.13 |Measured Temperature 6 C #.4# 71 (4s Filtering) .
V1.24.14 | ABSEncoder Revolutions r # 55 |ABSEncoder
V1.24.15 | ABSEncoder Position # 54 | ABSEncoder Position
V1.24.16 |Final Frequency Reference Hz #.4## | 1845
V1.24.17 | Step response Hz | #.### | 1846 |Frequency error
V1.24.18 |CosPhiiActual #.1#HH 68
V1.24.19 |Flux Current % #H# 72 |Motor nominal current Flux Current
V1.24.20 |ID Run Status 49 |ldentification Run . Bit 03 Identification .8.9
V1.24.21 |Rotor Flux % #4 | 1158
V1.24.22 | Step Frequency Hz | #.### | 1871 | Speed Controller Tuning Frequency Reference
V1.24.23 |Ident failure code 98 | Identification Fault Fault Code, 10.9
V1.24.24 |Limit & Requlators 77 | Limit & Regulator ,10.9
V1.24.25 |Non Ready Cause # 1608 | Non Ready ,10.9
V1.24.26 |Prevent MC Ready # 1609 | MC Ready , 10.9
V1.24.27 |Serial Number Key 1997




10.2 Fieldbus Monitoring Values

Code Parameter Unit | Form ID Description
V1.25.1 |FBControl Word 1160 | 10.9
V1.25.2 |FBSpeed Reference 875 | Scale P2.2.2 FBRefScale=P2.2.1 ProcessSpeed
V1.25.3 |FB Status Word 65 |10.9
V1.25.4 |FBActual Speed 865 | Scale P2.2.2 FBRefScale =P2.2.1 ProcessSpeed
V1.25.5 |FBTorque Reference % #.4# 1140 |Default FBPD 1 Control. Format P2.2.3 Torque Scale
V1.25.6 |FBLimit Scaling % #.H#H 46 |Default FBPD 2 Control. FB Scaling Input Value  Limit
V1.25.7 |FBAdjust Reference % #.## 47 |Default FBPD 3 Control
V1.25.8 |FBAnalog Output % #.4H 48 |Default FBPD 4 Control
V1.25.9 |FBMotor Current A ## 45 | Motor . (Drive ) 1
V1.25.10 |Fault Word 1 1172 | Fault ,10.9
V1.25.11 |Fault Word 2 1173 | Fault ,10.9
V1.25.12 |Warning Word 1 1174 | Warning ,10.9
V1.25.13 | AuxStatusWord 1163 | 10.9
V1.25.14 |Last Active Fault # 37 Fault Number
V1.25.15 | AuxControlWord 1161 | 10.9
V1.25.16 |Din Status Word 1 56 | Digital Input ,10.9
V1.25.17 |Din Status Word 2 57 | Digital Input ,10.9
V1.25.18 | MC Status 64 |10.9
V1.25.19 |Last Active Warning # 74 Warning
V1.25.20 | Shaft Rounds ; 4 1170 igf)ztewor:tcjal I(ngggg;S _1;?2e7dGb8ai:I;2767E)ncoder . Drive 24Vdc Off Reset
V1.25.21 | Shaft Angle Dec 4 1169 (I)rlgg;nental EnC(()der feedb(;ck%g' Encoder 359;. [g)rlve 24Vdc Off Reset
V1.25.22 |Fault Word 10 1202 | 10.9
V1.25.23 |Warning Word 10 1269 | 10.9
V1.25.24 | Shaft Angle 2 Dec #4 | 1992 [V1.25.21 Shaft Angle #.# (V111~)




10.3 Master/Follower Monitoring Values

Code Parameter Unit | Form ID Description
V1.26.1 |SB SystemStatus 1601 |10.9
V1262 |Total Current A |79 80 FormDaf[lve Unit (D:i)Z,eMaster : Drive , Follower : Drive
V1.26.3 |Master CW 93 |Master Drive Control Word, 10.9
V1.26.4 |Master Freq. Ref Hz ### | 1842 |Master : Ramp generator Wj kFsgllower : Master wWj k$
V1.26.5 |Master Ramp Out Hz #.## | 1843 |Master : Ramp generator Wj kFgllower : Master wWj kS
V1.26.6 |Master Torque Ref % #4# | 1139 |Master : Torque Wj kFsllower : Master Wj k $
V1.26.7 |Master SPCOut % ## | 1844 |Master : SPCOutput . Follower : Master wWj k$
V1.26.8.1 | Motor Current D1 A 1616 Drive Current. Format Unit Size
V1.26.8.2 | Motor Current D2 A 29 1605 |Master : Drive2 Current, Follower : Not updated . Format Unit Size
V1.26.8.3 |Motor Current D3 A 1606 |Master : Drive3 Current, Follower : Not updated . Format Unit Size
V1.26.8.4 |Motor Current D4 A 1607 |Master : Drive4 Current, Follower : Not updated . Format Unit Size
V1.26.9.1 | Status Word D1 1615 | Master : Status Word, Follower : Master Status Word, 10.9
V1.26.9.2 | Status Word D2 1602 | Master : Status Word, Follower : Not Updated, 10.9
V1.26.9.3 | Status Word D3 1603 | Master : Status Word, Follower : Not Updated, 10.9
V1.26.9.4 | Status Word D4 1604 |Master : Status Word, Follower : Not Updated, 10.9

10.4 PI Control Monitoring Values

Code Parameter Unit | Form ID Description

V1.27.1 |PIDReference # 20 PIReference

V1.27.2 |PIDActual Value 21 |PlActual Value

V1.27.3 | PIDOutput 23 | Scaling P1Output

H | H|H

1807 | Scaling P1Output . ID Connection

V1.27.4 |PIDOutput Scaled




10.5 Speed Reference Chain

Code Parameter Unit | Form ID Description
V1.28.1 |Speed Refl rpm # 1126 | Reference Selector Speed W| kSBekd Share
V1.28.2 |Speed Ref2 rpm # 1127 | Speed Share Speed Wj Knrferpolator  Filter
V1.28.3 |Speed Ref Actual rpm # 1128 | Ramp Controller Speed Reference Input
V1.28.4 |Speed Ref Ramp Out rpm # 1129 | Ramp Controller Speed Reference Output
V1.28.5 |Speed Ref Step rpm #4# | 1121 [rpm Scaling Speed Step
V1.28.6 |Speed Ref Final rpm #4# | 1131 |Speed Controller Speed Reference
V1.28.7 |Speed Ref Error rpm #4# | 1132 | Speed error( ) , Speed Ref Step Speed Controller Tuning
V1.28.8 | Speed Drooping rpm #4# | 1147 |Drooping Function rpm
V1.28.9 |Speed Measured rpm # 1124 |Filter Actual Speed Encoder Speed
10.6 Torque Reference Chain
Code Parameter Unit | Form ID Description
V1.29.1 |Torque Reference % ## 18 |Reference selector Torque Reference , Load share
V1.29.2 |Torque Ref. 3 % ## | 1144 |Load share Torque Reference , Filter Interpolator
V1.29.3 |Torque RefFinal % #4# | 1145 | Torque Reference Chain Final ( ) Torque Reference
V1.29.4 | Speed Control Out % #4# | 1134 | Speed Controller Torque Reference
V1.29.5 |Accell Compensation % #4# | 1146 | Acceleration Compensation Torque Reference
V1.29.6 |Torque Ref. Actual % #4# | 1180 |Speed Control  Torque Control Final ( ) Torque Reference
U%Kt wr f yP®.2.3 Torque Scale
10.7 SM Excitation
Code Parameter Unit | Form ID Description
V1.30.1 |Magnetization Reference % #4# | 1767 |Excitation reference 100% = No load magnetization
V1.30.2 |Magn Ref AO % #.4## | 1768 |Magnetization reference Analog Output .100% = 20mA
V1.30.3 |Magnetization Actual % #4# | 1816 |Actual Excitation 100% = No load magnetization
V1.30.4 |Magn Act Al % #.4## | 1817 |Magnetization actual Analog Input .100% = 20mA
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10.8 Functional Safety Monitoring

Code Parameter Unit | Form ID Description

V1.31.1 |Safety App Status 1653 |10.9

V1.31.2 |Integrity Level 1640 |Drive (SIL)

V1.31.3 |Acknowledge Mode 1641 , O/Auto 1/Manual

V1.31.4 |Safety Encoder Speed rpm 1642 | Advanced Safety Option Board rpm

V1.31.5 |Ramp Slelction 1643 |B1, BO = SLSramp, B3, B2 =SSRramp, 00 =none, 01 =ramp, 10 =ramp 2

V1316 |Function Reached 1644 Advanced safety opt_ion board { Control board safety function Status Word.
If1 Safety Function

V1317 |Request DIN 1645 Advanced safety opt?on board { Control board safety function Request Word
Advanced safety option board

V1.31.8 |Request PLC 1646 gg;/:r;(lt_eéj safety option board t{ Control board safety function Request Word

V1.31.9 |Function In Use 1647 | Configuration safety function

V1.31.10 | Safety Status Word 1648 ggrs?lfsgﬁcs)ifety option (board 'g) Control boartlj i;i];ectsi/vf:'ngt;agt itcsﬁ\tj: Word.

V1.31.11 | Safety General Status Word 1649 |Advanced safety option board input & output

V1.31.12 | Safety Status 1650

V1.31.13 | Safety Zero Speed # 1651 |Motor advanced safety option board
Brake

V1.31.14 |SBCSpeed rpm # 1652 |If SBCOrder =1 (STO/SOS SBC ), SBC SBCSpeed SBCt1
If SBCOrder =0 (STO/SOS SBC ), SBCSpeed
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10.9

V1.4 Motor Current [Unit size dependent A] ID 3
Open Loop : 1 s Linear Filtering.
Closed Loop : 32 ms Filtering

Drive Synch Operation Master Drive

V1.24.20 ID Run Status 1D 49

(SbLastID)
SbLastld .
Drive Synch Operation Follower Drive
Power Unit
Current scaling in different size of units
Note : Process Data OUT 3 ID45 10 Scaling
Voltage Size Format FB Scale
NX0001 - NX0011 0.01A x100
208 - 240 Vac NX0012 - NX0420 0.1A x10
NX0530 1A x1
NX0003 - NX0007 0.01A x100
380 - 500 Vac NX0009 - NX0300 0.1A x10
NX0385 - NX2643 1A x1
NX0004 - NX0013 0.01A x100
525 - 690 Vac NX0018 - NX0261 0.1A x10
NX0325 - NX1500 1A x1

V1.24.4 Application Status Word

ID 43

Application Status Word ID 43

FALSE TRUE
b0 |Fhaxnotready Flreadhy-{=96-%)
bl [Not in Ready state Ready
b2 | Not Running Running
b3 | No Fault Fault
b4 | Direction Forward Direction Reverse
b5 |Emergency Stop Active Emergency Stop NOT Active
b6 | Run Disabled Run Enable
b7 | No Warning Warning
b8
b9
b10
b1l |No DCBrake DC Brake is Active
b12 |No RunRequest Run Request
b13 |No Limit Controls Active Limit Control Active
bl4 |External Brake Control OFF |External Brake Control ON
b15

Bit S538 Identification

Bit Description

0 Rsldentification, Stator Resistance [Rs] Tuning.
Programmable U/f Curve U/f Curve Programming

1 |Tr/Lm Identification at stand still Tr/Lm Identification [Tuning]

2 | Magnetization Current ID run Identification_Motor

3 | Saturation Curve ID run Identification run _Motor

4 | PMSM Encoder Zero- position 1D run Pm;l\élrEncoder Zero- Position Identification

5 Magnetization Current Default Magnetization Current Default
initialization [ ]

6

7

8

9

10

11

12

13

14

15

V1.24.23 Ident Failure Code

Identification[Tuning] Fault Fault Code

1 = Current measurement offset [Current measurement offset Error]

2 = |dentification Current Level [Tuning Error]

3 = Acceleration Time too long [ ]

4 = |dentification Frequency Reference not reached []

5 =Too Low or High magnetization Current [ |

6 = Flux Curve outside expected Levels [Flux Curve Level |

7 = PMSM, Encoder Zero position [Encoder Zero position Error]

8 = Too Low Maximum Frequency Limit [PMSM, ]

9 = PMSM, Encoder Zero pulse not found. [PMSM, Encoder Zero Pulse ]
10 = Ls|dentification Timeout [Status Reactance  Identification Tuning ]

11 = Ls Identification Current [Status Reactance

Error]




V1.24.24 Limit & Regulators ID 77

Bit

Limit & Regulators ID 77

BO

Motoring Current Limit

B1

Generator Current Limit

B2

Motoring Torque Limit

B3

Generator Torque Limit

B4

Over Voltage Regulator

BS

Under Voltage Regulator

B6

Positive Speed Controller Limit

B7

Negative Speed Controller Limit

B8

Positive Ig Limit

B9

Negative Ig Limit

B10

B11

B12

B13

B14

B15

V1.24.25 Non Ready Cause ID 1608

Bit

Signal

BO

Fault is Active

B1

Prevent MC Ready is set

B2

Charge switch is open

B3

DC Voltage not OK

B4

Power unit state not OK

B5

Start- up Wizard is active

B6

Run Enable is not set

B7

Ready state prevented by STO

B8

B9

B10

B11

B12

B13

B14

B15

V1.24.26 Prevent MC Ready ID 1609

Bit

Signal

BO

Endat option board(OPTBB, OPTBE) communication is
not initialized after power - up

Bl

Drive sync master has wrong modulator or
1000 ms task parameters are not initialized

B2

Drive sync follower delay is active

B3

Drive sync failure in sw modulator double period mode

B4

Charge switch delay is active

BS

AFEfast run disable through ENCC1 is active

B6

100ms task not executed

B7

B8

B9

B10

B11

B12

B13

B14

B15

V1.25.1 FB Control Word ID 1160

FB Control Word 1D 1160

FALSE TRUE

b0 |OFF ON, Resetafter Fault or bl and b2

bl |Coasting Stop ON, On normal Operation : Keep TRUE
b2 |Quick Stop ON, On normal Operation : Keep TRUE
b3 |STOPREQUEST Run Request

b4 |Force Rampto Zero Enable Ramp

b5 |Freeze Ramp Enable Ramp

b6 |Force Refto Zero Enable Ramp

b7 |No Action Fault Reset(0f 1)

b8 | No Action Jogging 1

b9 [No Action Jogging 2

b10 [Disable Profibus Control Enable Profibus Control

b11 |Watchdog pulse (Fieldbus DIN1=OFF) | Watchdog Pulse (Fieldbus DIN1=ON)
b12 |Fieldbus DIN2=OFF Fieldbus DIN2=ON

b13 |Fieldbus DIN3=OFF Fieldbus DIN3=ON

bl4 |Fieldbus DINA=OFF Fieldbus DIN4=ON

b15 | For internal use: FB Fault FBCommunication Fault. fast Profibus

mode D3

3 -23




V1.25.3 FB Status Word 1D 65

FB Status Word ID 65

FALSE TRUE
b0 |Not ready to switch on Readyto switch on
bl [Not ready to operate Readyto operate
b2 [Not Running Running
b3 |No Fault Fault
b4 [Coast Stop Active Coast Stop not Active
b5 |Quick Stop Active Quick Stop not Active
b6 [Switch not inhibited Switch on inhibit
b7 [No Warning Warning
b8 [Speed error Speed At Reference
b9 [No FBControl request FB Control Active
b10 |Fout <P2.6.4.5 Above Speed Lim |Fout >P2.6.4.5 Above Speed Lim
b1l | SWID.BIT Selection 1 Updated at 100 ms Time Level
b12 |SWID.BIT Selection 2 Updated at 100 ms Time Level
b13 |SWID.BIT Selection 3 Updated at 100 ms Time Level
b14 | SWID.BIT Selection 4 Updated at 100 ms Time Level
b15 |Fieldbus DIN1=OFF Fieldbus DIN1=ON (Watchdog pulse)

V1.25.10 Fault Word 1 1D 1172

Bit

Signal

BO F1 Over Current, F31 IGBT,F41 IGBT

B1 F2 Over Voltage

B2 F9 Under Voltage

B3 F15 Motor Stalled

B4 F3 Earth Fault

B5 F17 Motor Underload

B6 F14 Unit Over Temperature

B7 F16 Motor Temperature, F29 Thermistor,

B8 F10 Input Line Fault

B9

B10

B11 F52 Keypad or F52 PCcommunication Fault

B12 F53 FieldBus Fault

B13 F55 System Bus Fault

B14 F54 Slot Communication Fault

B15 F50 Analog input <4mA Fault

V1.25.11 Fault Word 2 ID 1173

Bit

Signal

BO

F11 Output phase

Bl

F5 Charge Switch

B2

F43 Encoder Fault

B3

B4

B5

B6

F51 External Fault 1

B7

F12 Brake Chopper

B8

B9

F31 IGBT,F41 IGBT

B10

F58 Mechanical Brake Fault

B11

F60-Lig—Cooling-Unit-Failure

B12

B13

F8 System Fault

B14

F64 Main Switch

B15

V1.25.12 WarningWord 1  ID 1174

Bit

Signal

BO

W15 Motor Stalled

Bl

W16 Motor Over Temperature, W29 Thermistor

B2

W17 Motor Under Load

B3

W10 Input Phase Loss

B4

W11 Output Phase Loss

B5

W30 Safe Torque Off

B6

B7

B8

W14 Unit Over Temperature

B9

W50 Analog input <4 mA Warning

B10

W59 Motor Fan

B11l

W63 Quick Stop

B12

W62 Run Disabled

B13

B14

W58 Mechanical Brake Warning

B15

W52 Keypad

W52 PCCommunication




V1.

V1.25.13 Aux Status Word 1D 1163
Aux Status Word 1D 1163
Function Comment
b0 |Data Logger triggered Reserved
bl Window control active Speed  Window
b2 | Motoring or Generator side Limits Active
b3 |Under or over Voltage regulator
b4 | Reversing
b5 |10 Control Active
b6 |Reserved
b7 |Brake Open Command
b8 |DC Ready, Pulse Pulse
b9 |Charge SW State
b10 |Drive in Torque Control Mode
b1l | Speed Zero
b12 | Reserved Reserved
b13 | Reserved Reserved
b1l4 |Reserved Reserved
b1l5 | Reserved Reserved
25.15 Aux Control Word 1D 1161
Aux Control Word ID 1161
Function Comment
b0 |Data logger Restart
bl |Data logger force trigger
b2 |Bypass Ramp CLcontrol
b3 | Force Reference from 1/0O Ref2 | Reference is taken from I/O Reference 2
b4 |DCBrake in Stop State Stop DC Brake (only CL)
b5 |Reserved Reserved
b6 |Reserved Reserved
b7 |Ext Brake is forced Open External Brake Open Command
b8 |Force Ramp Out to Zero
b9 |ResetEncoder position
b10 |Reserved Reserved
b1l |Reserved Reserved
b12 |Reserved Reserved
b13 | Reserved Reserved
b1l4 |Reserved Reserved
b15 | Quick Stop Acknowledge

V1.25.16~17 Din Status Word ID 56/ 1D 57
DIN StatusWord 1 DIN StatusWord 2

b0 DIN: A.1 DIN: C.5

bl DIN: A.2 DIN: C.6

b2 DIN: A.3 DIN: D.1

b3 DIN: A.4 DIN: D.2

b4 DIN: A.5 DIN: D.3

b5 DIN: A.6 DIN: D.4

b6 DIN: B.1 DIN: D.5

b7 DIN: B.2 DIN: D.6

b8 DIN: B.3 DIN: E.1

b9 DIN: B.4 DIN: E.2

b10 |[DIN:B.5 DIN: E.3

b1l |[DIN: B.6 DIN: E.4

b12 |[DIN: C.1 DIN: E.5

b13 |[DIN: C.2 DIN: E.6

b14 |[DIN: C.3

bl5 |[DIN: C.4

V1.25.18 MC Status ID 64
Motor Control Status Word 1D 64
FALSE TRUE

b0 |Not in Ready state Ready

bl |Not Running Running

b2 |Direction Clockwise Counter Clockwise (
b3 |No Fault Fault

b4 |No Warning Warning

b5 At Reference Speed
b6 At Zero Speed

b7 Flux Ready

b8 TC Speed Limiter Active
b9 |[Encoder Direction Counter clockwise
b10 Under Voltage Fast Stop
b11 |No DCBrake DC Brake is active
b12
b13 Restart delay active
b14
b15




V1.25.22 Fault Word 10 1D 1202

Bit

Signal

BO

W61 Speed Error

Bl

B2

B3

B4

W56 PT100 Warning

B5

B6

B7

B8

B9

B10

B11l

B12

B13

B14

B15

V1.25.23

Warning Word 10 ID 1269

Bit

Signal

BO

W61 Speed Error

Bl

B2

B3

B4

W56 or W65 PT100 Warning

BS

B6

B7

B8

B9

B10

B11l

B12

B13

B14

B15

V1.26.1 SB System Status 1D 1601

System Bus Status Word ID1601
FALSE TRUE

b0 Drive 1 in synch

bl Drive 1 Ready

b2 Drive 1 Running

b3 Drive 1 Fault

b4 Drive 2 in synch

b5 Drive 2 Ready

b6 Drive 2 Running

b7 Drive 2 Fault

b8 Drive 3in synch

b9 Drive 3 Ready

b10 Drive 3 Running

b1l Drive 3 Fault

b12 Drive 4 in synch

b13 Drive 4 Ready

b14 Drive 4 Running

b15 Drive 4 Fault

V1.26.3 Master Control Word ID 93
Master Control Word
Standard Master Follower Drive Sync Operation

b0 |Ready Status

bl |RunEnable Command

b2 |Final Run Request

b3 |Fault Reset Fault Reset

b4 |Running Running

b5 |Fault Active

b6 |External Brake Control External Brake Control
b7 | Communication WD Communication WD
b8 | Ramp Hold Command

b9 |Data logger trig Command Data logger trig Command
b10 | Master in Ramp Stop
b11 | Master in Start Delay
b12 | Force Ramp out to Zero
b13 [Emergency Stop Active
b14 | Disable MF Diagnostic Disable MF Diagnostic
b15 |Freeze Reference




V1.26.

9.1~4 Status D1~-D4

ID 1601~1604

V1.31.3 Acknoledge Mode ID 1641

Follower Drive status word
False True FALSE TRUE

b0 |Flux not ready Flux ready ( >90 %) b0 | BO=Start up (STO active) [ACK- STO- Bootf]
bl [Not in Ready state Ready bl |B1=STO[ACK- STO]

b2 [Not Running Running b2 [B2=SSl [ACK- SS1]

b3 |No Fault Fault b3 [B3=SX2 [ACL- S]

b4 ChargeSwState b4 |B4=SQS[ACK- SQS]

b5 b5 |B5=SLS[ACK- SLS]

b6 |Run Disabled Run Enable b6 |B6=SSR[ACK- SSR]

b7 |[No Warning Warning b7 |B7=SMS[ACK- SMS]

b8 b8 |B8=SSM[ACK- SSM]

b9 b9 |B9=SAR[ACK- SAR]

b10 SB Communication OK b10 [B10=SDI[ACK- SDI]

b1l |No DCBrake DC Brake is active b1l

b12 |No Run Request Run Request b12

b13 | No Limit Controls Active Limit Control Active b13

bl14 |External Brake Control OFF External Brake Control ON b14

b15 Heard Beat b15

V1.31.1 Safety App Status ID 1653 V1.31.6 Function Reached ID 1644
FALSE TRUE s FALSE TRUE

b0 | Drive ack not accepted Advanced safety option board will accept ack from drive bl [Ss1

bl |Drive reset not accepted |Advanced safety option board will accept reset from drive b2 (s

b2 b3 |SQS

b3 b4 [SSR

b4 b5 |SLSL

b5 b6 [SLS

b6 b7 |SLS3

b7 b8 [SDI+

b8 b9 |SDIK

b9 b10 [SSM
b10 b1l | SMS
b1l b1l2 | SAR
b12 b13 [SOS
b13 b14 |SBC
b14 b15
b15




V1.31.7 Request DIN ID 1645

False

True

b0

STO

bl

SS1

b2

S

b3

SQS

b4

SSR

b5

SLSL

b6

SLS

b7

SLS3

b8

SDI+

b9

SDF-

b10

SSM

b1l

SMS

b12

SAR

b13

b14

b15

V1.31

.8 ResquestPLC ID 1646

FALSE

TRUE

bO

STO

bl

SS1

b2

S

b3

SQs

b4

SSR

b5

SLSL

b6

SL®

b7

SLS3

b8

SDI+

b9

SDI-

b10

SSM

b1l

SMS

b12

SAR

b13

b14

b15

V1.31.9 Function in Use

ID 1647

FALSE

TRUE

b0

STO

bl

SS1

b2

S&

b3

SQsS

b4

SOS

b5

SBC

b6

SLS

b7

SSR

b8

SMS

b9

SSM

b10

SAR

b1l

SDI

b12

b13

b14

b15

V1.31.10 Safety Status Word ID 1648

FALSE

TRUE

b0

STO

bl

SS1

b2

S

b3

SQsS

b4

SSR

b5

SLS1L

b6

SLS

b7

SLS3

b8

SDI+

b9

SDI-

b10

SSM

b1l

SMS

b12

SAR

b13

b14

b15




V1.31.11 Safety General Status Word

ID 1649

False

True

b0 |DIN1

bl |DIN2

b2 |SIN3

b3 [SINA

b4 |DOUT1

b5 |DOUT2

b6 |SSM_Above Max_Limit

b7 |SSM_Below_Max_Limit

b8 [Acknowledge_Requested_DIN

b9 [Acknowledge Requested_PLC

b10 | Acknowledge Requested Drive

bll | SS1_Ramp_Select

b12 | SS2_Ramp_Select

b13 | Reset_Requested_DIN

b1l4 |Reset_Requested_PLC

b1l5 | Reset_Requested_Drive

V1.31.12 Safety Status ID 1650

FALSE

TRUE

b0 |StoAtexBoardDetected

bl |StoLinesActivated

b2 |StoFault

V1.25.20 Shaft Rounds( ID 1170), V1.25.21 Shaft Angle (ID 1169)

Forward Rotation
A

Motor Rotate
Start

359
Shaft Angle
0

2
Shaft Rounds

0 h

Reverse Rotation
A

Motor Rotate
Start

359

Shaft Angle

0

O b s
Shaft Rounds

0~65535
I (- 32768 ~ 32767)!
A S S L,

P S

b3 [ StoConfigureError

b4 | StoDiagnosticFault

b5 | StoThermistorActivated

b6 |StoThermistorFaultActive

b7 | StoThermistorDiagnosticFault

b8 | StoThermistorShortCircuitFault

b9 |StoChannellState

b10 | StoChannel2State

b1l | StartUpPreventActivated

b12

b13

b14

b15

U %X mRokinds  Shaft Angle Encoder Pulse Counting

2 Pulse Counting

A if Shaft Rounds < 0 THEN
Pulse_Count_Value = ((int)Shaft Rounds + 1) * Encoder_Resolution
- (359 - Shaft Angle) * ( Encoder_Resolution + 1) / 359

a if Shaft Rounds & @ THEN
Pulse_Count_Value = (int)Shaft Rounds * Encoder_Resolution
+ Shaft Angle * (Encoder_Resolution + 1) / 359

) Encoder Resolution = 1024 Pulse Pulse Counting Range
Min = - 33,554,431 Max = +33,554,431




11. NCDrive Monitoring Window
1) Type : Value

Signal Name List

Signal Name | Unit | Scale | ID | Description Signal Name | Unit | Scale | ID | Description
. 1/0 Monitoring Speed Reference
Analogue Input 1 % | #4#4# | 13 |0%=0mA/0V, 100%=20mA/10V FinalFregRef Hz | #.## | 1845 |Speed Controller Freq. Ref.
Analogue Input 2 % | ### | 14 |0%=0mA/0V, 100%=20mA/10V FregReference Hz | #.## 25 | Start Cmd. Freg. Reference
Analogue Input 3 % | #4# | 27 |0%=0mA/0V, 100%=20mA/10V Speed Ref 1 rpm # 1126 | Start Cmd. Ref' Selector Speed Ref'
Analogue Input 4 % | #4# | 28 |0%=0mA/0V, 100%=20mA/10V Speed Ref 2 rpm # 1127 Start C_md. Ref' X j qu hyt w$hre j
Analogue Out 1 % | #.## | 26 |0%=0mA/OV, 100%=20mA/10V (Filter ) Speed Ref
Analogue Out 2 % | #.## | 31 |0%=0mA/OV, 100%=20mA/10V Speed Ref Actual | rpm | # | 1128 |Ramp Speed Ref
Analogue Out 3 % | #.4# | 32 |0%=0mA/OV, 100%=20mA/10V Speed Ref Error rem | ## | 1132 | Speed Error
Analogue Out 4 % | #.## | 1526 | 0%=0mA/OV, 100%=20mA/10V Speed Ref Final rpm # 1131 | Speed Controller Speed Ref'
DIN1, DIN2, DIN3 # | 15 |DIN1, DIN2, DIN3 Speed RefRampOut | rpm | # | 1129 |Ramp Speed Ref'
DIN4, DINS, DIN6 # 16 |DIN4, DIN5, DIN6 Torque Reference
DinStatusWord 1 # 56 |Din Status Word(DIN:A.1~DINC.4) SpeedControlOut % #4# | 1134 | Speed Controller Torque Wj k $
DinStatusWord 2 # 57 |Din Status Word(DIN:C.5~DIN:E.6) Torque Ref Final % #4# | 1145 |Torg Ref Chain Torque Reference
Fieldbus Monitoring Torque Ref. 3 % #4# | 1144 |Load Share (Filter ) Torq Reference
AuxControlWord 1 # |1161 |Aux Control Word Torque Reference | % | ## | 18 _'?g::rgg?:rssé?tor (Load share )
AuxStatusWord 1 # | 1163 | Aux Status Word Speed Control _Torg Control
FB Actual Speed # 865 '(:FBBAFSQ;ZICI:IO(: glr:,rsoizzg Speed) TorqueRef.Actual % ## | 1180 Torq Reference
FB Adjust Ref % | #.4## | 47 |FB Adjust Reference Encoder Feedback _
FB Analog Out % | #.## | 48 |FBinputto Control Analog Output Encoder 1 freq Hz | ### | 1164 |Encoder Signal
FB Control Word 1160 |FB Control Word Shaft Angle Dec # 1169 Eggig':rmal Enco?oeissg)
FB Current A #.# 45 | FB Motor Current ( rms, filtered) Incremental Encoder
FB Limit Scaling % | ### | 46 |FB Limit Scaling Shaft Rounds r #1170 | o der (- 32768~32767)
FB Speed Ref # 875 |FB Speed Ref (FB Ref Scale=Process Speed) Encoder
FB Status Word # 65 |FB Status Word Seei sy rpm # 1124 Actual Speed (unfiltered)
FB Torque Ref. % | #.# | 1140 |FB Torque Reference Shaft Angle 2 Dec | ## 1992‘M(ID1169) #H
Fault Word 1 # | 1172 |Fault Word 1 (Active Fault Status) General Monitoring \Qllll-)
Fault Word 2 # 1173 | Fault Word 2 (Active Fault Status) Current A | Varies | 1113 | Output Current (rms, unfiltered)
Status Word # 43 | Application Status Word DC Voltage \% # 44 | DC link Voltage (unfiltered)
Warning Word 1 # | 1174 | Active Warning Status DC- link Voltage \% # 7 | DC link Voltage (32ms filtered)
Fault History Active Fault Code
LimitRegulators # 77 |Limit Regulator Status

—



Signal Name | Unit | Scale | ID | Description Signal Name Unit | Scale | ID Description
General Monitoring MotorCurrent D3 A | varies | 1606 Mater:Df? Motor Current,
MC Status # 64 | Motor Control Status Word Follower:Not updated
Motor Current A |Vvaries| 3 |Motor Current (rms, filtered) MotorCurrent D4 A | varies | 1607 | Mater:D4  Motor Current,

Follower:Not updated
Motor Speed rom # 2 | Motor Speed 5 m 1601 |SB
Motor Torque % | ## | 4 |Motor Nominal Torq % (filtered) SB SystemStatus 60 ,\SA System SStatus .

aster: tatus Word,

Motor Voltage 2/ ## 6 | Motor Voltage Status Word D1 # 1615 Follower : Status Word
MotorTemperature % | #i# 9 M(?tor S Word D2 ) 1602 MasterD2 _ Status Word,
Non Ready Cause # | 1608 |Drive Non Ready tatus Wor Follower:Not updated
Output Frequenc Hz | #.## 1 |Output Frequenc .

p q y p q y_ Status Word D3 # 1603 Master.D's Status Word,
Output Power kW | ## | 1508 |Output Power (unfiltered) Follower:Not updated
Prevent MC Ready # | 1609 |Prevent MC Ready Status Word D4 # 1604 E/Iaﬁsterpﬁ Sta(tjus \(/jVord,
Rotor Flux % | ## |1158 |Estimated Rotor Flux Level ollower:Not update
Shaft Frequency Hz | #.## | 96 |Speed Controller Output Frequency (filtered) Total Current A | #an | 80 | ':t)”‘{g, Fol Dri
Shaft Power % | ## 5 |Output Power (filtered) Pl Control (Master:Drive el ol B )

ontro
Speed Drooping rom | ## | 1147 |Drooping function rpm
- PID Actual Value # 21 |PIl Actual Value

Speed Controller Tuning )

Step Freq' Ref PID Out Scaled # 1807 | Scaling PI Output
Step Frequency Hz |#.### | 1871 _ . . -

Speed = Process Speed * (Step Size/FB PID Output # 23 |Scaling PI Output

Ref Scale) PID Reference # 20 PI Reference
Step Response Hz |# s | 1846 | SPeed Controller Tuning Functional Safety

Step Freq' fbk. Ad d Saf on Board 1

: SafeGenStatusWrd # 1649 vanced Safety Option Boar nput &
Torque % | ## |1125 |Motor Torque (unfiltered) Output Status
Unit Temperature C # 8 | Unit Heatsink Motor Advanced safety
Warning # Active Warning Code SEAAREIIEE # et option board
Master/Follower Safety Status # 1650 | Safety
Master CW 93 |Master Drive  Control Word SafetyEncSpeed rpm # 1642 édvagced Safety Option Board
Master Freq Ref Hz | #a | 1842 |Master:  Ramp  Ref, oot
q ' Follower:Master Ref SafetyStatusWord # 1648 | Safe function Active

Master Ramp Out Hz | #.## | 1843 Master: ' Ramp Ref, Temperature Sensor -

Follower:Master Ref MeasTemp 1 C | ## | 50 (4 filtered)
Master SPC Out % | ## |1844 'I\:A;Tg\(/avr(:ar'MasStng Out, met MeasTemp 2 C | ## | 51 (4 filtered)

: MeasTemp 3 C HH 52 (4s filtered)

Master Torg. Ref 9% | #4 |1139 |Master  Torq Ref, MeasTemp 4 c | ## | 69 (4 filtered)

Follower:Master Ref o fiterad
MotorCurrent D1 A |Varies| 1616 Motor Current MeaslempS c ZZ ;2 (jsffltered)
MotorCurrent D2 A |Varies| 1605 Mater:D2 ~ Motor Current, casTemp © . i tas Mered)

Follower:Not updated PT100 Temp. c | ## | 4o |OptionBoard

(filtered)




2) Type : Firmware

Signal Name Unit | Scale | ID Description
RunRequest # Run Command State
RunEnable # Run Enable State
BrakeChopperStatus # Brake Chopper ( Off=4, On=5)

3) Type : Application

Signal Name Unit | Scale | ID Description
MC_FluxReady # Flux ready (Rotor Flux > 90%)
MC_Run # Drive Run State (Moludation On)
Ext_Brake_Control # Brake Control On/Off Signal (1=0n)




Parameter



1. Basic Parameter

Motor Basic Parameters( )
=3 Sla A Index | “atiable Text Yalue D efault Unit Min Max ID
B 3 Main Menu P21.1 | Supply Voltage 1220 0 v 0 760[ 1201
-3 M 1 Moriter P212 Motor Nom Valig 230 v 20 B30, 110
e P213  |MotorNomFreq |50.00 50.00 Hz 400 32000, 1M
=3 M 2 Parameters P21.4 Motor Nom Speed 1365 1440 ipm 5 20000 112
R G 21 BASIC PARAMETERS F215 | Motor Nom Cunnt [3.45 H A 0.171H 2IH 113 <Motor Sample>
P 2.1.1 Supply Voltage P21.6 Maotor Cos Phi 0.76 0.85 0.30 1.00 120
_ F217 Mator Nom P 075 0.00 Kw 0.00 327.00) 116 i
P2.1.2 Motor Nom Voltg F21.8 ,M:;r:cu?:gnnower [2.51 0.00 A 000 2%IH B12 S | E M E N .“2’3" ;I,HGEEZ? e
P 2.1.3 Mator Mom Freq P213 |dentification 0/ No Action 0 0 11 631 D- 90441 Nurnberg
P 2.1.4 Motor Nom Speed P21.10  |Motor Type 10/ Induction 0 0 2| B850} | 3 \or. 1AV1083B 1LE10020DB322AA4  Th.Cl. 155(F) IP55
P 2.1.5 Motar Mom Curmt Fno UD 1905/2139800 003007 FS80M IMB3 WT 11kg
P 2.1.6 Motor Cos Phi V  |Hz| kw | A | PF |RPM |EFF-CL |ETA% /E_Z
P 2.1.7 Motor Mom Power 230U |50(0.75(3.45(0.76 [ 1385 IE1 72.1
P 2.1.8 MagnCurrent 400Y |50|0.75(1.85]|0.76 1385 | IEL 721 | W
P 2.1.9 |dentification 460Y [60|0.86(1.87|0.75 1690 74.0
P 2.1.10 Motor Type
] G 22REF HANDLING v
Index Parameter ID no. | Unit Description
Drive  Incoming Line Voltage
P2.1.1 |Supply Voltage | 1201 | V [Incoming Line Voltage - S53% Drive Logic Line Voltage )
Motor Name plate
P2.1.2 |Motor Nominal Voltage 110 V [Motor Nominal Voltage ( P2.8.3.4 Voltage at FWP )
P2.1.3 |Motor Nominal Frequency | 111 | Hz |Motor Nominal Frequency ( P2.8.3.3 Field Weakening Point )
P2.1.4 |Motor Nominal Speed 112 | rpm |Motor Nominal Speed
P2.1.5 |Motor Nominal Current 113 A [Motor Nominal Current (Drive (Drive Synch) SRt yt w% /Drive S %)
Motor (power factor) 0% [EFF] [PF] .
P2.1.6 |Motor Cos Phi 120 50 i 0olN0 Mozpmnm
Vozi (o d@d 60 @ UQQOENEI | B 0= 000
P2.1.7 |Motor Nominal Power 116 | kW | Motor Nominal Power (Drive (Drive Synch) SRt yt w% /Drive S %)
1) Motor Nominal Speed  2/3 - S5% Drive Logic )
. - ID run , Motor tunin U/f tunin reference
P2.1.8 |Magnetizing Current 612 A L 9 ] 9
2) Motor Identification Run(ID run) , tuning Update
3) Drive (Drive Synch) SRt y t wMégnetization Current / Drive S %
P2.1.9 |lIdentification 631 Identification Run Mode
P2.1.10 |Motor Type 650 Motor Type (O=Induction motor, 1=Permanent magnet synchronous motor)




P2.1.1. Supply Voltage
- Incoming Line Voltage

-0 , Supply Voltage

P2.1.2. Motor Nominal Voltage
- (U,). P2.8.3.4 Voltage at FWP

P2.1.3. Motor Nominal Frequency

- (fn)
P2.8.3.3 Field Weakening Point

P2.1.4. Motor Nominal Speed

- rpm( ny).
P2.1.5. Motor Nominal Current

: ()

- Drive (Drive Synch) SRt yt w% /Drive S %
P2.1.6. Motor Cos Phi

- (cosE) )

50 i WO WMo zpmmm
Vozi HodEN 0 @VQQOENI | 'DE 6= 000

P2.1.7. Motor Nominal Power

- Drive (Drive Synch) SRt yt w% /Drive 3 %

P2.1.8. Magnetizing Current
Motor Nominal Speed 2/3
-% 3 Drive Logic

9z OBl p

DE€0HINQE QO Qo D VL ——
v OPFl

L, [(QDE0ET D E QO
[OWYE 0 €1 "Op—6—

Q0 6 0
- IDRun , Motor tuning Ufftuning wj k S%
- Motor Identification Run(ID With run) , tuning
Update
- Drive (Drive Synch) SRt yt vivign. Current / Drive

zDEOHEAQHOH T Qe O

U"Q'&QD 0)0 Q0EO0ET UE GO Qr

S %

P2.1.9. ldentification
- ldentification Run  Motor  Drive Parameters .
Motor  Drive Parameter Drive
Service Tool
Automatic Motor Identification(Tuning) Motor  Speed

Motor Parameters
A 0/ No Action : Identification Run

a 1/1D No Run: Motor Tuning

- U/f Ratio Tuning : U/f Mid Freq, U/f Mid Voltg, Zero Freq Voltg
- Motor Parameter Tuning : RsVoltageDrop
- Auto Torqg Boost Parameter Tuning : IrAddZeroPVoltag.

- Offset Parameter Tuning : IU Offset, IV Offset, IWOffset
- Open Loop Control Tuning

E 2 /1D With Run : Motor Tuning
- ID No Run Tuning Magnetization Current Tuning

- Open Loop Control  Closed Loop Control Parameter Tuning
- Motor Shaft Tuning

- MagnCurrent , IrAddGeneScale, IrAddMotorScale , Flux 10% ~ Flux 150%

e 3/ Enc. ID Run: Motor Tuning
- ID No Run ID With Run .
- Induction Motor : Motor Pulse .
(NOTE : Tuning  Expander Boards >> Pulse Revolution )

- PMSM Motor : Incremental Encoder Z- Pulse Absolute Encoder
PMSM Shaft Parameter Tuning

O 4/ Ident All : Motor Tuning
- ID No Run,DTC Ident, ID With Run Tuning

0 5/ Enc.ABS.Lock: Motor
- PM Motor Rotor
Position  Tuning

O 6/ U/f+Magn : Motor Tuning
- Saturation Curve Tuning ,
Running time
7/ DTC Ident : Motor
- ID NoRun
- Dead time compensation  Slip Adjust

O 10/ ID Run Failed: Identification Run

Tuning
, Absolute Encoder Zero

Brake Open

Tuning

Qu

Parameter Tuning



NOTE : Identification Run

A G2.1 Basic Parameters Motor
t U73637 %Rt yt w®nSt
tU73639 %Rt yt wwhSt
t U7363; %Rt yt wWwHt
t %U 7 3 o6 Bysé

p Parameter

Parameter .
ri g7 GBERBERE Vi WSt rnsfq
r i &7 @ X u PRt UWW%WBt r nsf q
X %UMB63<%WRtyt wwStrnsf g

aU73=36%RtytwWHt sywt q%Rt i | %B%S5 %4 %K wj
E Identification Run Motor Brake  Open .
Tuning  Motor Brake Open , Open
e Torque Limit, Power Limit, Current Limit 100%
- Tuning Identification Run Limit Current
Limit Identification Failed
150%

O Accel Time 20second

0 ldentification Switching frequency , Identification Run
O Motor Cable Motor ,
Identification Run Fault Switching frequency

NOTE : Encoder (Actual Speed)

AU73=36%Rtyt wlHt sywt q%Rt i | %B%S5 %4 %K wj

a Freq. Ref. 0%~100% 10% Motor Speed
hunting
- Motor Speed Hunting Motor nominal speed + 0.2% ,
+ 0.5% . .
(Encoder =1/100 , Encoder Cable Noise )

Identification Run

AU73=36%Rtyt woWHt sywt q%Rti | %B%S5 %4 %K w|j

a Accel Time 20 second
E Identification Mode
NOTE :Mode 20 Start , Identification
NOTE: Sensorless Motor Control Mode 7/DTC Ident 4/ldent All

e Start Command

O Identification Mode (Ident. failed

0 NOTE :ldentification Motor Brake
O DriveSynch Operation : Master Drive Identification

S654NI %Wz s %Kf nq.l|i

Tuning Parameter

Identification Mode

oK

oH

oU

—~

=

1/ID | 2/ID |[3/Enc. |4/Ident |5/Enc.|6/U/ f+|7/DTC
Index Parameter Name No Run| With [ID Run| All ABS | Magn | Ident
wif vz A e Run Lock | Curr
indugtion Notor
P3.1.9w MagnCurrent - 0] (0] (0] - (0] -
P2.8.3.2 U/f Ratio Select ] o O o] - O O
V2.B.35h ~ %[k \idyFved g S o) o e} e} - o o
P2.8.3.6 U/f Mid Voltg @] o O ¢} - o O
pP2.8.3.7 Zero Freq Voltg @) 0] o (0] - o (0]
P2.8.8.1...15 |Flux 10 %...Flux150% - (0] (0] (@) - - -
P2.8.8.16 RsVoltageDrop o (0] (0] (0] - (O] (0]
P2.8.8.17 IrAddZeroPVoltag 0] (0] (0] (@) = (0] (0]
P2.8.8.20 LsVoltageDrop - - - (0] - - (0]
P2.8.8.22...24 |IU Offset...IW Offset O o O O - o O
P2.8.8.25 Estimator Kp 0] (0] (0] (0] - (0] (0]
P2.8.8.27 Voltage Drop o 0] O (@) - 0] (0]
pP2.8.8.29 DeadTimeComp - - - (0] - - (0]
P2.8.8.30 DeadTieContCurl - - - (0] - - (0]
P7.x.1.2 Pulse revolution - - (0] - - - -
P7.x.1.3 Invert Direction - - o - - = =
PMSM MOty 1\ o ¢\ vy o
P2.38.3.2 U/f Ratio Select o) o) - 0 - o) 0
pP2.8.3.3 Field WeakngPnt - (0] - (0] - - -
P2.8.3.5 U/f Mid Freq ] o - o] - o o]
P2.8.3.6 U/f Mid Voltg o (0] - (@) - o O
P2.8.3.7 Zero Freq Voltg o 0] - (@) - O] (@]
P2.8.4.1 CurrentControlKp 0] (0] - (0] = o =
P2.8.5.1 PMSMShaftPositio - - o o] 0] - -
pP2.8.5.12 LsdVoltageDrop (@) (0] - (0] - (0] -
P2.B.51R ~ %|He\@ltpgeRrap § ol o] -]lTol-Tol]-
P2.8.8.16 RsVoltageDrop o 0] - O - 0] (@)
pP2.8.8.17 IrAddZeroPVoltag @) 0] - (0] - (0] (0]
P2.8.8.20 LsVoltageDrop @) 0] - O - 0] (0]
pP2.8.8.21 MotorBEMVoltage - 0] - (0] - - -
P2.8.8.22...24 |IU Offset...IW Offset O (0] (@) O ©) O O
P2.8.8.25 Estimator Kp o 0] (0] (0] O O] (0]
P2.8.8.27 Voltage Drop - - - - - = (0]
P2.8.8.29 DeadTimeComp - - - - - - (0]
P2.8.8.30 DeadTieContCurl - - - - - - O




UWRt yt whYzsnsl - Ni jsynknhfynts %Wzs. %_JE_fr qu
2. ldentification p Parameter
1. Motor  Drive .
Index Parameter Value Default Unit | ID no.
. G2.1 Basic Parameters P2.1.8 MagnCurrent MagnCurrent 0.00 A 612
Index Parameter Value Default Unit | ID no. P2.1.9 Identification Tuning 0 631
P2.1.1 Supply Voltage Nominal Line 0 v | 1201 P2.3.1 Start Function [0/ Ramping 0 / Ramping 505
pP2.1.2 Motor Nom Voltg \% 110 0/ Coasting or
P2.1.3 Motor Nom Freq 50.00 Hz | 111 p2.3.2 Stop Function 1/ Rampir?g 0/ Coasting 506
P2.1.4 Motor Nom Speed | Motor Name Plate | 1440 rpm | 112 -
P2 15 Motor Nom Curnt | Data ™ A 113 p2.3.3 Accel Time 1 10.0 (max.20s) 3.0 103
P21.6 Motor Cos Phi 0.85 120 P2.3.4 Decel Time 1 10.0 (max. 20s) 3.0 104
P2.1.7 Motor Nom Power 0.00 kw | 116 P2.8.1 Motor Ctrl Mode [0/ Freq Control 0/ Freq Control 600
P2.1.10 Motor Type 0/Induction 0/Induction 650 P2.8.3.1 U/f Optimization |0/ None 0/ None 109
. G2.6.5 DC- Link Handling _ - 0/ Linear _
Index Parameter Value Default Unii T Do, P2.8.3.2 U/f Ratio Select |- Tuning 0/ Linear 108
0/Not Used 2/Program. .
P2.6.5.6 |Brake Chopper or 4/ On,No test 0/Not Used 504 P2.7.2.3 FluxReference I'H 463 %gg 100.0 % | 1250
Rt yStwi t ]
DBR :O/Not Used  DBR +4/0n, No test P2.7.25 |Stop State Flux (maxYlOO%)[ Y 00,0 % | 1401
. S6.7 System HW settings P2.9.1.14 |EncoderlFiltTime |5.0~20.0 0.0 ms | 618
Index Parameter Value Default Unit | ID no. P3.1 Control Place 2 / Keypad Cntrl 125
P6.7.1 |InternBrakeRes 0/Not conn. 0/Not conn. 821 -
0/Continuous _ Index Parameter Value Default | Unit | ID no.
P6.7.2 | Fan control or 1/Temperature 0/Continuous 825 P2.6.1.1 Current Limit P2.1.5Motor Nom Curmt  150% | IL A 107
P6.75 |Sine Filter giNl% g?]r;r;-cted 0/Not conn. P2.6.21  |Power Limit 300.0 | % |1722
P2.6.2.2 GenerPower Limit 300.0 % | 1290
- Ch Mode O/Normal FC 0/Normal FC i
P6.7.6 | Pre- Charge or 1/ Ext.ChSwitch P2.6.2.3 | MotorPowerLimit 300.0 % | 1289
- Internal Brake Resistor : Drive DBR 0/Not conn. P2.6.3.1 Torque Limit 300.0 % | 609
- Sine Filter : Sine Filter ( : O/Not conn. : 1/Connected) P2.6.3.2 MotorTorqueLimit |150% 300.0 % | 1287
. G2.10 Drive Control P2.6.3.3 GenerTorgqueLimit 300.0 % | 1288
Index Parameter Value Default Unit | ID no. P2.6.3.6.1 |SPC Out Limit 300.0 % | 1382
P2.10.1 |Switching Freq 3.60r4.0 Varies kHz | 601 P2.6.3.6.2 | SPCPosLimit 300.0 % | 646
P2.10.2 | Modulator Type 1/Software 1 O/ASIC 1516 P2.6.3.6.3 | SPCNeg Limit 300.0 % 645
P2.10.3 | Control Options 448 0 1084 —
— - - P2.6.4.1 Neg Speed Limit - 1* P2.1.4 Motor Nom Speed 0 rom | 1286
- Switching Freq. : Drive Filter 3.6 kHz —
SU736536%X| nyhmns!| %Kwj v3s§% P2.6.4.2 PosSpeed Limit P2.1.4 Motor Nom Speed 1500 rpm | 1285

MagnCurreh = Motor NominalCurrent®

53 \1- PF? - 1

5- 1- PF2




3. Identification Run

Identification Run  Motor  Drive Parameters ,
Motor  Speed Motor Parameters
PC Tool NCDrive Motor Tuning
NOTE 1: Motor . (Motor Name Plate )
A ,a  E Speed, e
o) (COSE), O ,0 Type(Induction or PMSM)
NOTE 2: Tuning
A Tuning , Motor
a Motor Brake Open
NOTE 3:7/DTC IdentTuning
A Motor Brake Open
NOTE 4 : Tuning , Update MagnCurrent
R | SV / I § ¢
O0DQE 001 I0UEECOHE T @OT | QEH P ~_,,p
v Jp AIl-O
NOTE 5 :ldentification Mode 20 Run ,
10/ID Run Faild
NOTE 6 : Tuning , U/f Ratio Select Programmable
, U/f Ratio Curve Parameter
P2.8.3.5 U/f Mid Freq P2.8.3.6 U/f Mid Voltage
P2.8.3.7 Zero Freq Voltg
U%Z 4 k %Wf ynt %Xj qj hyB74Uwt | wfrrf
S6 %4 %Nl %St %Wz s §
NOTE 7 : Tuning : Parameter

- Auto Torq Boost P2.8.8.18 IrAddGeneScale = O(default)
P2.8.8.19 IrAddMotorScale = 100(default)

P2.8.4.4 MotorTempComMode =0/Not Used

- Torq

3.1 Motor Tuning Check &
1) Drive  NCDrive
A ldentification Run  Keypad NCDrive ,
Tuning NCDrive .
a NCDrive , P3.1 Control Place = 2/Keypad Cntrl
E NCDrive Monitoring Signal Name
U %CDrive Monitoring Signal Name
No Type Signal Name Unit Min Max
1 |Value FregReference Hz |[-150 65
2 |Value Output Frequency Hz |-150 65
3 | Value Motor Speed rpm |- 120*150/pole 120*65/pole
4 |Value Current A |0 X3
5 |Value Torque % |-150.0 150.0
6 |Firmware |RunRequest 0 20
7 |Value DC Voltage vV |0 1000
8 |Value Encoder 1 freq Hz |-60.00 60.00
U Motor Speed
- Freq Control  Open Loop Control : Estimated Motor Speed
- Closed Loop Control : Speed fbk. Speed
U ®ncoder 1 freq
- Speed fbk. Speed
2) Motor Check
A P2.8.1 Motor Control Mode = 0/ Freq Control
g dqj P28.3.1 U/f Optimization = 0/None

a Reference = 0%

Current

- Current

1%SXyfwy3$4%SXytus

P2.1.8 MagnCurrent
E Reference =2%~3%

1%SXyf wys$4%SXytu

’

XujjiWRjfxzwjid% )



3) ( ) Check

A P2.8.1 Motor Control Mode = 0/ Freq Control
P2.8.3.1 U/f Optimization = O/None
a Reference = 10% ~ 100% 10%
- Current ,
-SXujji%Rjfxzwjid%
U @osed Loop Control AFRA|(CL SpeedCtrl, CLTorqCtrl)
- P2.9.1.14 Encoderl1FiltTime = 0.0
-SXujji %Rjfxzwjisd%
tZshtzuqji Speed =0.2%
tHt zuqgj i %%%3HE6d06?+20.5%

4) Parameter
, Check Parameter

- P2.8.1 Motor Control Mode, P2.8.3.1 U/f Optimization
- P2.9.1.14 EncoderlFiltTime ( 10ms )

3.2 Motor Control Mode n Motor Tuning © M
U NOTE

A ldentification Run

, Parameter Update Parameter Upload

a $7/DTC Idents %

Tuning (2/ID With Run, 3/Enc. ID Run, 4/Ident All, 6/U/ f+Magn)

S<41 YH%NI j sy $P2.8.4.5 Slip Adjust = 60%~80% L 75%
E

Motor Brake Open

e Tuning (2/ID With Run, 3/Enc. ID Run, 4/ldent All, 6/U/ f+Magn ) ,

O Tuning , P2.1.9 Identification = 0/No Action
6 Tuning , P2.8.8.19 IrAddMotorScale

P2.6.15.1 MagnCurrent  MagnCurrent ,MagnCurrent

P2.8.4.4 MotorTempComMode =0/Not Used

1) Freq Control Mode

A P2.1.8 MagnCurrent (Magnetizing Current , )
a ( ) P2.1.9 Identification=7/DTC ldent SXyfwys
- Parameter Upload , P2.8.4.5 Slip Adjust
E P2.1.9 Identification=1/ID No Run SXy&¥ wy
2) OL SpeedCont Mode
A P2.1.8 MagnCurrent (Magnetizing Current , )
a ( ) P2.1.9 Identification=7/DTC Ident SXy&¥ wy
- Parameter Upload , P2.8.4.5 Slip Adjust
E P2.1.9 Identification=1/ID No Run SXy§ wy

€

O- S7 WWKhiva s §

( ) P2.1.9 Identification=2/ID With Run SXy¥
- Parameter Upload , P2.1.8 MagnCurrent
- P2.8.4.4 MotorTempComMode =0/Not Used

) P2.1.9 Identification=1/ID No Run Ky

3) OL TorqCtrl, CL SpeedCitrl, CL TorqCtrl

A
a

E

P2.1.8 MagnCurrent (Magnetizing Current , )

P2.1.9 Identification=7/DTC _Ident SXyfwys

- Parameter Upload , P2.8.4.5 Slip Adjust

P2.1.9 Identification=2/ID With Run SXyfwys
- P2.1.8 MagnCurrent , P2.8.4.4 MotorTempComMode =0/Not Used
P2.1.9 Identification=1/ID No Run SXyfwys
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4. |dentification Mode

1/1D No Run (U/f Curve Tuning, ) 2 / 1D With Run (Magnetizing Current & Flux Level Tuning, )
- Mechanical Brake , Brake Close - Mechanical Brake , Brake Open
- P3.1 Control Place = 2/Keypad , PC  Operation - P3.1 Control Place = 2/Keypad , PC  Operation
- Monitoring Window Monitoring Signal - Monitoring Window Monitoring Signal
Motor Voltage, Motor Current, Output Frequency, Encoder 1 freq Motor Voltage, Motor Current, Output Frequency, Encoder 1  freq
A P2.1.8 MagnCurrent = 0.00A MagnCurrent A P2.1.8 MagnCurrent = 0.00A MagnCurrent
a P2.1.9 Identification = 1 /1D No Run a P2.1.9 Identification = 2 /1D With Run
- 20s Run S 6 AIDRUN Faileds . - 20s Run S65%4 %Nl %Wz s %KFf ngjis
ESXyfwys$% ESXyfwys%
¢ ldentification Run P2.1.9 Identification = 0/ No Action, e ldentification Run P2.1.9 Identification = 0 / No Action
P2.8.3.2 U/f Ratio Select = 2 / Programmable . , P2.1.8 MagnCurrent  Tuning Update

( Parameter Upload ) ( Parameter Upload )

8 = ?n EGIIE Hxl# =] B o g_‘_ g _5_ EEEE i o
g E: :E F : 9; J/'_ i :E ;r
g 3 | Motor Nominal Current 100% S| g3l 4 : (3
J3 Ea "] =] ]{ | Motor Nominal Frequency 66.67% | c2 [Ee
=54/224| |MagnCurrent * FluxReference | T . ECE / \ o
=83z 3 - - gd= ||
.35, \ H 2 4 \ E =l =
273127 i ¢ g J3. / \ -
] = 4 E 3 £ = 2 3 ® S
LF E o[ 9 B = ik
o ] 29201 FoglE .2
8 1 3 r E CE e
& ] - i = ER [k
g EFo 24 3 E E
o G r E E ~
- E : W | Motor Nominal Current  125% =8 -
° ¥ | T T T ‘ T T T T | T T T T | T T T T | T T T | T T T T ‘ i —° E —; E £
20 25 20" 15 10 5 0 oAl 2.4 g lE .
Time S T T T T T T T T T T T 1
1"30* 1"15" 045 0'30" 015" 000"
Time

- Motor ¢ T 'OV m66.67%N E 6 Motor Current |
-6 ¢ €64°Q° uMotor Current b
P2.1.8 Magnetizing Current T m & " 2.




4 / 1dent. All Tuning ( )

7 | DTC Ident (Dead Time Compensation Tuning,

- Mechanical Brake , Brake Open - Mechanical Brake , Brake Close
- P3.1 Control Place = 2/Keypad , PC Operation - P3.1 Control Place = 2/Keypad , PC Operation
- Monitoring Window Monitoring Signal - Monitoring Window Monitoring Signal

Motor Voltage, Motor Current, Output Frequency

A P2.1.8 MagnCurrent = 0.00A MagnCurrent A P2.1.8 MagnCurrent = 0.00A MagnCurrent
a P2.1.9 Identification = 4/ Ident. All a P2.1.9 Identification = 7 / DTC Ident
- 20s Run S65%4 %NI %Wz s %KFf nqj i - 20s Run S65%4 %Nl %Wz s %KFf nqgji s

ESXyfwy3%
e ldentification Run

( | Parameter Upload )

P2.1.9 ldentification = 0/ No Action

Motor Voltage, Motor Current, Output Frequency

ESXyfwys%
e ldentification Run

( " parameter Upload )

Motor Voltage [V]

BN 3 o i e P |

300

250

00

2

150

Output Frequency [Hz]

Motor Current

P2.1.9 Identification = 0/ No Action

2 FETS1 ol
&g %

3

| Motor Nominal Current 100% |

el | /

20

60
|
0

Motor Voltage [V]
50
Lusaland
Output Frequency [Hz]
0

!MagnCurrent * FluxReference | §
24 Motor Voltage \E T :
= 3
g : 2]
& 4 =
: Q
g4 .3 E DeadTimeComp .
g ° Parameter
odl g4 2 IEo |- =
[ T T T T T T T T T T T T T T T T T T T T T T T | [ T T T T T T T T T | |
200 1'45 1°30 118 100" 045" 030 015 000 60 50 40 20 20" 10 0
Time




5. Identification Run

U% : Accel Time 1 = 10s, Decel Time 1 = 10s, Reference = 100%

Output frequenc

Motor Speed

0%

- 100%

ST g e T

l{\(lot r Current

Motor Speed

0%

Motor Torque

Motor Current

Output frequency

Stop

<Motor Control Mode = 1/ OL SpeedCont >

A Actual Speed Motor Speed
a Motor Current ,
E Closed Loop Speed Control Motor Torque
Torque (G
( :1024pulse 1000pulse )
e Wj k $B5 *Metor Current & Motor Speed

Speed

Postive Torque,
Positive Torque

, Motor Torque =0

<Motor Control Mode = 3/ CL SpeedCtrl >

Negative Torque

), Encoder Revolution



2. Reference Handling

Reference
=23 M 2 Parameters Index ‘ariable Text Walue Default Unit Min Max_ 1D
(L1 G 21 BASIC PARAMETERS P221 ProcessSpeed 1500.0 1500.0 Tprm 0.0 £500.00 1203
; P222 FB Ref Scale 15000 20000 -32000 320000 899
P2.23 Torque Scale 0/100,0% 0/100.0 % 0 1 1247
B P221ProcessSpeed P224 170 Contr.RefSel 0740 0/AIL i 18 117
P 2.2.2FB Ref Scale P225 KeypadContRefSel 8/ Keypad Ref. 8 / Keypad Ref. 0 18] 121
P 2 23 TO‘qUe scale P 225 ﬁelr.busl:orlFlefS 9 Fa Fieldbus 9 / Fieldbus IJ 13 122
-~ P227 Reference 2 Sel 17412 17A2 0 18] 131
E 3 2; ::0 '302":'-“’;5'; | P228 Speed Share 100.00 100.00 % 300.00 300.00] 1241
2.5 KeypadContRefSel F2.29 Load Share 100.0 100.0 % 0.0 500.0/ 1248
P 2.2.6 FieldbusContRefS ; gg:? 1 r*inhsp;:d1 %g 250 i g 1500 101
211, nchin 1pm 32000 124
P 227 Reference 2 Sel F22112 |Jogging Ref 1 0 ~60 ipm 32000 32000 1239
P 2.2.8 Speed Share P2211.3 |Jogging Ref 2 60 60 ipm -32000 32000 1240
P 2.2.9 Load Share P2211.4 |PresetSpeed 10.00 10.00 Hz 0.00 50.00] 105
B p2210Mi P22115 |PresetSpeed 2 15.00 15.00 Hz 0.00 5000/ 106
11 "ﬁ":::r . F22116 |Preset Speed 3 20.00 20.00 Hz 0.00 5000 126
LI G2211CONs EF P2211.7 |PresetSpeed 4 25.00 25.00 Hz 0.00 50.00) 127




Reference Selection Logic

A P3.1 Control Place Reference parameter

a Control Place Start/Stop Com
E Reference Signal

mand

, Control Place

Reference Selection

Ref Source Sel

(_P_| xx Control Ref Sel}

(P T A1 Signal seD—{ An.IN_]
(P T Ai2 signal seD—»{ An.IN ]

U%Gagt hp %dnf |

wfr %

0, A1 !
1

’\
P—o Al2

A

y

25 AIL+AI2
306 All- AI2

»l%o AI2- AL

o AI1*AI2

A

y

5
6 .

0 All Joystick
7

A 4

(R | Keypad Reference }

0 Al2 Joystick

8o Keypad Ref

95 Fieldbus

(FB] Fieldbus Reference )

(DI | Mot Pot Ref Up —
(DI | Mot Pot Ref Down —
(P | Mot Pot Ramp Rate }—

Mot Pot
Up
Down

Rate

A

105 Motor Pot

y

=
L

A 4

L% Min(AIL,AI2)

12 Max(AIL,AI2)
13

y

0 Max Freq
14
0 All/AI2 Sel

(P | Process Speed )

(DI VORef1/2)

(F | Encoder 1 Speed )

(F | Encoder 2 Speed)

l—50 Encoder 1
1—60 Encoder 2
170 Master Ref

y

180 Master Ramp

(F | Master Ref )

( F | Master Ramp )}

[V] Monitoring Signal
[P] Parameter

[FW] Firmware Signal
[A] Application Signal

[R] Reference type parameter on keypad

[F] Function
[DI] Digital Input Signal

n-12



U ®3.1 Control Place

0=PC

1=1/O Terminal
2 = Keypad

3 =Fieldbus

4 = MF Master

U Speed Reference

A> KGb %Kt whj i %Wj k S %)

a PC Control

E° RKb%Wj k S%k wt r %Rf

Jogging Speed
Inching Reference
4mA Fault Speed
I/0 Ref 1/2

Ou Ou (e}] O:I «D

U Ramp Control p
Speed Reference Chain

A Speed Reference

a Reference Scaling

E Speed Share
Adjust Reference
Reference Limit
Reference Filtering
Reference Actual

D26Wf r u %Ht sy wt q %

selection

¢
5

Oll O:

U Jogging Reverse Command

Control Place(l/O, Keypad, Fieldbus)

. Jogging Reference

Ref Handling(Detail)

(DI VORef1/2 41 DI | Preset Speed 1
DI | Preset Speed 2
(FB] AuxControlWord.B03 ¥ (P [ Control Place DI [ Preset Sneed 3 (D] _Inching Ref 1)
Al
(P [ /0 Contr RefSel —] Ref Source Sel > Oow'\)_ soo
1
P [ Reference 2 Sel Ref Source Sel »tlo % 1 pl % 000 r
1) v 10\0 > 0.1
o v 5 o > %\c (P [ Preset Speed 1 }#{-0 oo1 1:\0
T —o 2
(P [KeypadContRefSel )—| Ref Source Sel II > Ooy'\o_ I 3 Lo | P | Preset Speed 2 }#p=0 010
15 ° : (P | Preset Speed 3 30 011
(7 [ Preset Speed )bl 10 .
t %_j wt — (P T4mA Fauit Speed) g Preset Speed 4 7y © (P Tinching Ref 1)
— T Preset Speed 5 -0 101
_ . No% T (P Preset Speed 5)»
(P T FieldbusContRefs)y— Ref Source Sel} > lo\c (F [4mAFault) (P [ Preset Speed 6 )40 110
yijw ° (P [ Preset Speed 7 )#} o 111
Ref Chain In
PC Control (FB] ForceRefTozero)
0
0\: alo T y
(P [ Jogging Ref 1/2)—»{2o | "o >0 .
. ] 1o 0\ »|°
(FB Jogging Enable) |0 ' 1, PTG
(A ] FBEnable Inching —» A1 (EW] ConstantFreqRef6 ) 0—»fto
(I Enable Jogging (FW] ConstantFreqRef7 —»-0 !
: [ PCReference)
(DI Jogging Ref 1 Ramp Follower PC Reference
(DI Jogging Ref 2 41 (F ] Follower ] &
(FB] FB Control Word.B08 — Ref from Master
(FB] FB Control Word.B09 —p Inching Active

Scale

Out_Max
IN_Max

ProcessSEeed —>
In Max Scale
>
In Min Scale
[ Min Speed)—>

IN_Min
Out_Min

EEER

(P ] SpeedShare

-1
Reverse

(R FreqRef1)

(P ] FregMax)

(P [ Pos Speed Limit

Final Ref Location

FreqRef3

Filt x2 Switch

(F JAdjust Reference

(P |- FregMax)
NegFregLimit

(P [Neg Speed Limit

Y

[—»

FreqRefActual

RampControlin

Le

Start 0SpeedTime)

FreqRefFilterTC

n -13




2.1 Basic Parameters

Index Parameter ID no. | Unit Description
Reference Scale
P2.2.1 | Process Speed 1203 | rpm |P2.2.2 FB Ref Scale Speed Reference
P2.2.2 | FBRef Scale 899 P2.2.1 Process Speed KG%Wj k S-@X6i7+3376P)p-
P223(Yt wv zj %Wj k S %X | 1247 'Cr:?(;ggg LR;;grt(a:r:)cn?rOI Resolution | (0/1000:100.0%, 1/10000:100.00%)
Reference Source Selection
P224IN4T%Ht sy wt q%W| 117 P3.1 Control Place = 1/I/O Terminal Wj k S%Xt zwhj %
P2.2.5 |Keypad Control Wj k S %X|j 123 h y |P3.1 Control Place = 2/keypad Wj k S%Xt zwhj %
P2.2.6 |Fieldbus Ht sy wt q %W, 122 P3.1 Control Place = 3/Fieldbus Wj k S%Xt zwhj %
P2.2.7 | Reference 2 Selection 131 P2.4.2.14 1/0O Ref. 1/2 DI Reference 2 Wj k S %Xt zwhj %
P2.2.8 |Speed Share 1241 | % |[Knsf q%Xujji %Wj k S Parameter (Master/Follower )
P2.2.9 |Load Share 1248 | % |Torque Reference Parameter (Master/Follower )
P2.2.10 |Min Speed 101 | rpm ;SAPSE;Ruef;r?nfeg, Can Z'Y“gig"“m Speed
U % Control Place Speed Reference Source
0/AIl Analog Input 1 10 / Motor Pot DigINSU739373: 3%Rt y %Tt3y9%Wj3k %BI%R|t sy3M4) tk \B YOwif| ls %61
1/AI12 Analog Input 2 11/ Al1, AlI2 min All Al2 minimu
2 [ AlIL+AI2 All + Al2 12 /Al Al2max |All Al2 maximu
3/AI1- Al2 All+ AI2 13/ Process Speed |[Xuj j i %Wj k S%B%SU737363%%Uwt hj xx %Xujji
4/ AI2-All Al2+ All 147 AIUALZ Sel. Ii)igINSU739373693%NAET%Wj k 3%64738
5/ Al1xAI2 All * Al2 SU7 37 3C0RIRNEeIBW% 9SS U7 373 <3 %WgelBp @F 8%hj %1 %
6 / All Joystick [Analog Input 1 (- 10Vdc ~ +10Vdc) | 15/ Encoder 1 Encoder Input 1 Wj kS
7 [ Al2 Joystick |Analog Input 2 (- 10Vdc ~ +10Vdc) | 16 / Encoder 2 Encoder Input 2 Wj kS
= %4 %P | ~ uKeypad R3.2 6 < %4 %Rf x y j|Master Drive Wj k S Ramp time
9 / Fieldbus Fieldbus 18 / Master Ramp | Master Drive W] k SRamp time

n -14



P2.2.1. Process Speed
- P2.2.2 FB Ref Scale
U ®Ramp time _ Zero speed

Speed Reference
Process Speed

P2.2.2. Fieldbus Reference Scale
- P2.2.1 Process Speed
- .- 32767~32767
- Normal Mode Fieldbus

KG%W] k S%Xhf qj

Accuracy : 0.01Hz

Fast Mode Fieldbus Accuracy : 0.0025Hz
Reference [ RPM]
A
P2.2.1
Process Speed [~~~ """""TTTTTTTTT 5 -
}
}
[}
[}
}
[}
}
[}
i
P2.2.10 !
Min Speed ! _
0 P2.22
FB Reference FB Rof Scale

P2.2.3. Torque Reference Scale
- Torque Reference Resolution
- Closed Loop Control :
- Torque Signal  Parameter

P2.2.12.2. Torg Ref Max
P2.2.12.5. TorgRefDeadZone
P2.2.12.12. Torque Step
P2.3.13.4. Quick Stop T Lim
P2.6.3.2. MotorTorqueLimit
P2.6.3.6.1 SPC Out Limit
P2.6.3.6.3. SPCNeg Limit
P2.6.5.12.2. CL OV ConMotTLim
P2.12.7.2. UP FO Torque
P2.15.9. MaxTorgLim

(0/2000:100.0%, 1/10000:100.00%)

Scale
P2.2.12.3. Torg Ref Min
P2.2.12.6. Torque Ref. Hyst
P2.2.12.13. Torque Ref. Add
P2.6.3.1. Torque Limit
P2.6.3.3. GenerTorqueLimit
P2.6.3.6.2. SPCPosLimit
P2.6.5.8. BrakeResTorgLim
P2.9.5.9. SPCTorg Min
P2.12.7.3. UP Fnom Torque

P2.2.4. 1/0 Control Reference selection
P2.2.5. Keypad Control Reference selection
P2.2.6. Fieldbus Control Reference selection
- Control Place Speed Reference Source

0/All : Analog Input 1

1/AI2 : Analog Input 2

2 [ Al1+AI2 AL+ Al2

3/AIL- AI2 CAlL- Al2

4/ AI2- All CAl2- All

5/ Al1xAI2 CAILL*AI2

6 / All Joystick : Analog Input 1 (- 10Vdc ~ +10Vdc)
7 | Al2 Joystick : Analog Input 2 (- 10Vdc ~ +10Vdc)
8 / Keypad Ref : Keypad R3.2

9 / Fieldbus : Fieldbus

10 / Motor Pot 2%l nl nyf g%wNsuzy %SU739373: 3%Rt

Q2739373; 3%Rt y YReferencd\jarditng u $ %

11/ AI1,AI2 min
12/ Al1, AlI2 max

13/ Process Speed

14/ AI1/AI2 Sel

15/ Encoder 1
16 / Encoder 2
17 / Master Ref
18 / Master Ramp

All A2 minimum
All  Al2 maximum
2%XUujji %Wj] k S%B®%SU737363%%Uwt h|
2% nl nyf gq®WNsuzy %SU7393736093 %N
SU7 37 3CorRbigelB% SU7 373 <3 %Welk pow |

: Encoder Input 1 Wj k S
: Encoder Input 2 Wj k S
:Master Drive  Wj k S Ramp time

: Master Drive  Wj k $SRamp time

P2.2.7. Reference 2 selection
-Ilnlnyfqg%Nsuzy %SU73937 36 98 %UNABNGN 2ky3%66t

- Reference Source

P2.2.8. Speed share
- Speed Reference

P2.2.9. Load share

- Torque Reference

P2.2.4~P2.2.6

Parameter (Master/Follower )

Parameter (Master/Follower )

P2.2.10. Minimum Speed

- Speed Reference
- Xujji %W NS Bpeed
Inching Speed

- Jogging speed

minimum speed
. Speed Actual J)
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2.2 Constant Reference
Constant Reference
U %S T YMulti - Purpose

.(Inching, Jogging, Preset)
X N F %hching Function

Jogging Function

F 2.2.9 Load Share " Index Yariable Text Yalue Default LInit I Min Max 1D
P 2.2.10 Min Speed P2211.1 Inchin Ref 1 150 150 TR 0 32000 124
TS TR P2211.2 |Jogaing Ref 1 £0 -60 ipm -32000 32000 1239
+ e AL A P2211.3 |Jogging Ref 2 50 50 fpm 32000 32000] 1240
® (] G2212TORQUE REFERENCE P2211.4 |Preset Speed 10.00 10.00 Hz 0.00 50.00 105
® (] G 22.13PROHIBIT SPEED P22115 |PresetSpeed? 15.00 15.00 Hz 0.00 50.00) 106
- P22116 |PresetSpeed3 20.00 20.00 Hz 0.00 5000 126
T [:J G 2214 MOTOR POT. P2211.7 Preset Speed 4 25.00 25.00 Hz 0.00 50000 127
- G 2.2.15ADJUST SPEED REF F2211.8 |Preset Speed5 30.00 30.00 Hz 0.00 50.00] 128
# (] G 2216 FOLLOWER P2211.9 |PresetSpeed6 40.00 40.00 Hz 0.00 5000 129
[+ [ G23RAMP CONTROL P2211.10 |Preset Speed 7 50.00 50.00 Hz 0.00 50.00 130
Index Parameter ID no. | Unit Description
Inching  Jogging Speed Reference
P2.2.11.1 [Nshmns | %Wj| 124 |rpm |P2.4.2.13. Inching Speed Digital Input Speed Reference
P2.2.11.2 |Ot I | ns | %Wj| 1239 | rpm [Digital Input P2.4.2.21. Enable Jogging & P2.4.2.22 Jogging Ref 1 Speed Reference
P2.211.3 |Ot I | ns | %Wj| 1240 | rpm |Digital Input P2.4.2.21. Enable Jogging & P2.4.2.23 Jogging Ref 2 Speed Reference
Preset Speed Reference
P2.2.11.4 |Preset Speed 1 105 | Hz Digital Input P2.4.2.32. Preset speed 1 ~ P2.4.2.34 Preset speed 3
Speed Reference
P2.2.11.5 |Preset Speed 2 106 | Hz U Basic Reference = P2.2.4 1/0 Contr.RefSel ~ P2.2.7 Reference 2 Sel Ref Source
EP2.4.2.32 Preset Speed 1 ———
DigIN:x.x DigIN:x.x DigIN:x.x P2.4.2.32 Preset Speed 2 }———
P2.2.11.6 |Preset Speed 3 126 | Hz Xuj j i %\WrekeSSpeed 1|Preset Speed 2| Preset Speed 3 ((P2.4.2.34 Preset Speed 3 )J—
(P2.4.2.32) | (P2.4.2.33) | (P2.4.2.34) K
P2.2.11.7 |Preset Speed 4 127 | Hz [|BasicReference 0 0 0 (Control Place  Select ReTS—| %o 000
Preset Speeg 1 1 0 0 (P2.2.11.4 Preset Speed L )—P}2o oot
P2.2.11.8 |Preset Speed 5 128 | Hz || oresetSpeed2 0 ! 0 (P2.2.1L5 Preset Speed 2 )P0 010
Preset zpeeg 3 ; ; 0 (P2.2.11.6 Preset Speed 3 {0 o11
Preset Speed 4 1 (P2.2.11.7 Preset Speed 4_ )b} o 100
P2.2.11.9 |Preset Speed 6 129 | Hz [[Preset Speed 5 1 0 1 (P2.2.11.8 Proset Spead 5 y—1% 101
Preset Speed 6 0 1 1 (P2.2.11.9 Preset Speed 6 4% 110
P2.2.11.10 |Preset Speed 7 130 Hz || Preset Speed 7 1 1 1 (P2.2.11.10 Preset Speed 7 o 111

U $2.2.11.4~10 Preset Speed 1~7%
0~ $2.6.4.2 Pos Speed Limit$

Reference



P2.2.11.1. Inching Speed Reference
- DigINxxU73937368%Nshmns| %WjXku%6 § B6MG % S
- Reverse Command ON

P2.2.11.2. Jogging Reference 1
P2.2.11.3. Jogging Reference 2

- Jogging Reference
-Wj kS , Reverse Command
- Jogging Fucntion parameter

Inl nyf g%Nsuzy %%%%? %%SU73937376%Isfgqj 9
SU73937378%0t!1 I nsl %Wj k %7 3
Wfru%Ht sywt q%? %8W7B6838+%OUV BA&3BE %%O0t | | nj

SJogging Operation$

FB Control Word.B05
FB Control Word.B06

(FB Jogging Enable)

FB Enable Inching

(DI Enable Jogging
(DI Jogging Ref 1)

Inching Active

Jogging Active(Start)

l

SU738366%0t1 1 nsl %Wf r u%XmFungtEsl %S ||
Slogging References 3y i
Ref Chain IN 9 ’ 0,1
5 2o Ref Chain IN .‘?:V—Ref Chain Out—
g%\g\c (P T 3ogging Ref 1) %
(P T3ogging Ref D————>1>0 | (P [ogging Ref2) %
(P Tiogging RefD)———dF> | o
11 -y 0
arf o 12 Yo-—Ref Chain Out—»- Speedlrpm] Jogging Ramp
(AT FBEnable Inching — é 1 — I PogngRerL 1= E E
(DI _Enable Jogging) R & »{Start Command ) 5 >
(01 Jogging Ref D MG AT A L L
| Inching A 1 | !
(FB] FB Control Word.B08 — al (A Linching Active Jogging Ref 2 f---- beeeeee s N R .
(D1 Jogging Ref 2) A1 P P . b
(FB] FB Control Word.B09 — Enable DI Jogging J ! i : | ) | 1 |
(Digital Input signal) ! | ! H 1 | 1
U%Ot | I nsl %Kzshynts Jogging Ref 1 Activation __[ | T S
) o . (Digital Input signal) ‘ E ' i '
A Digital Input Jogging Command Jogging Ref 2 Activation , | .
- Jogging Digital Input  ON Wj kS (Digital Input signal) | P
(Control Place . Start Command ) FB Control Word Bit 8
- Drive Stop .Joqqmq o . FB Control Word Bit 9 L
- Enable Jogging=ON & Jogging Ref 1/Ref 2 rising/falling edge
- Jogging Ref 1 & 2 ON OFF Stop P2.2.11.4~P2.2.11.10. Preset Speed 1 ~7

a Fieldbus Jogging Command
- Control Word  Ramp Control Bit B4, B5,B6 S5 §
B8 B9 ON
- Jogging Command Drive 0 speed

- Digital Input P2.4.2.32. Preset speed 1 ~ P2.4.2.34 Preset speed 3

Speed Reference

n-17




2.3 Torque Reference
Constant Reference

.(Inching, Jogging, Preset)

P 2.2.5 KeypadContRefSel A Index ariable T ext Value Default it Min Max ID
P 2.2 6 FieldbusContRefS P22121 Torg Ref Select 0/ Mot Used 0/ Not Used 0 10 &4
P22 7 Ref 25l P22122 |ToigRefMax 100.0 100.0 % -3000.0 30000] 642
o T el TiEeence ¢ we P22123 |ToigRef Min 0o 0.0 % -3000.0 3000.0] 643
P 2.2.8 Speed Share P22124 |TogRefFilterTC 0 0 ms 0 32000] 1244
P 2.2.9 Load Share P22125 |TogRefDead Zone 0.0 0.0 % 0.0 30000] 1246
L ; P22126  |Torque Ref. Hyst 0o 0.0 % -300.0 300.0] 1245
_ P2210Min Speed F22127 |Window Neg 20 20 1pm 0 5000 1305
®-[0 G2211 CONSTANT REF P22128 |window Pas 20 20 iom 0 5000 1304
(2R G 22,12 TORQUE REFERENCE P22129 |Window Neg Oif i 0 ipm 0 20| 1307
(] G 2213PROHIBIT SPEED F221210 |Window Pos Off 0 0 1pm 0 20| 1306
il P 221211 | TorgRefRampTime 0 0 ms 1] 30000 1243
® L 6 2214MOTORPOT, P221212 |Torque Step 00 00 % 3000.0 30000] 1253
# (] G2215ADJUST SPEED REF P221213 |Torque Ref. Add 0.0 0.0 % -3000.0 3000.0] 1264
®- (] G 2216 FOLLOWER P2.21214.1 [OL TC Min RPM 100 100 ipm 0 32000] 636
a0 P2.21214.2 |OL TorgCHl P 150 150 0 32000 639
! - 62'3, TTEC,DETHDL v [P2212143 0L TorgCul | 10 10 0 32000 640
Index Parameter ID no. | Unit Description
pP2.2.12.1 Torg Ref Select 641 Torque Reference Source
- Analog Input1~4 Max Maximum Torque Reference
0,
P2.2122 Torq Ref Max 642 n . Al3~Al4 : Maximum (+/ -) Torque Reference ( >0
P2.2.12.3 Torq Ref Min 643 % |Analog Inputl~4 Min Minimum Torque Reference
p2.2.12.4 Torg Ref Filter TC 1244 | ms [Torque Reference Filtering Time
pP2.2.12.5 Torg Ref Dead Zone 1246 | % |[Torque Reference 0 Dead zone
pP2.2.12.6 Torque Ref Hysteresis | 1245 | % |0 Torque Reference Hysteresis Band , Torq Ref Dead Zone
Window Control
P2.2.12.7 Window Negative 1305 | rpm |Final Speed Reference Window (Negative )
P2.2.12.8 Window Positive 1304 | rpm |Final Speed Reference Window (Positive )
P2.2.12.9 Window Neg Off 1307 | rpm [Speed Controller speed Window , speed controller negative off limit
P2.2.12.10 |Window Pos Off 1306 | rpm [Speed Controller speed Window , speed controller positive off limit
P2.2.12.11 Torg Ref Ramp Time 1249 | ms |Torque Reference 0% 100%
- — VYT
P2.2.12.12  |Torque Step 1253 | o |Motor Nominal Torque XyjunYtwyzj %W ks
Filtering function =~ Ramp function .
- — VYT
P2.2.12.13 |Torque Ref Add 1264 | o |Motor Nominal Torque Xyju%Ytwyzj %W ks
Filtering function  Ramp function .
Open Loop Torque Control Settings
pP2.2.12.14.1 |OL TC Min RPM 636 | rpm |Drive Speed control mode Speed Limit
P2.2.12.14.2 |OLTorq Control P 639 Open loop Torque Control P- gain
P2.2.12.14.3 |OL Torq Control | 640 Open loop Torque Control I- gain

18



e

U%Yt wv zj %Wj kj wj s hj

- Motor Torque
- Joystick Input

- Torq Ref Min  Analog Input1 ~ 4

Max.Sj | fyn{j SWj kg wvzj %Wj k %Rf } SAI3~Al4

STorque References

Not Used

(P [ Torg Ref Max

(P [ Torq Ref. Add

L (=]

A 4

j

F [Analog Input 1)
F [Master Torque)

g

(P [Torg Ref Max
(P [ Torg Ref Min

1000 —D—O\o_

10000 —»fo i

(P ] Torg Scale)

(P [ Torq Ref Max

[

!

ABA%“"A“A"’A‘”A“A‘“A“A}

|

TorqueRef3

Filt x2

+ A
(P [LoadShare)

100.0
(P] TorqueRefDeadZoneJ

(P | Torque Ref. Hyst)
(P [ Torg.RefRampTime
(P_[ TorgRefFilterTC)
(P [ TorqRefStep)

FinalTorqueRef

P2.2.12.1. Torque Reference Selection

- Torque Reference Source
0/ Not Used
2/AI2 : Analog Input 2
4/ Al4 : Analog Input 4
6/ Al2 Joystick
7 | Kyepad Ref
8/ Fieldbus
9/ Master Torque
10/ Master SPC

1/ AI1 :Analog Input 1

3/ AI3 :Analog Input 3

5/ All Joystick :Analog Input 1( - 10Vdc ~ +10Vdc)
: Analog Input 2(- 10Vdc ~ +10Vdc)

: Keypad R3.5 Troque Reference

: Fieldbus Reference
: Master Follower

: Master Follower

Master Drive
Master Drive

Wj k S %
SPC Output

P2.2.12.2. Torque Reference scaling, Maximum Value
- Analog Input1 ~4 Max Maximum Torque Reference
Maximum (+/ -) Torque Reference

( 0 )

P2.2.12.3. Torque Reference scaling, Minimum Value
- Analog Input1 ~4 Min Minimum Torque Reference

P2.2.12.4. Torque Reference Filtering Time
- Torque Reference Filtering time
- Load share function  Torque Step function

P2.2.12.5. Torque Reference Dead Zone
- Torque Reference Dead Zone
- 0~(+/ -)TorgRefDeadZone

Torque Reference S535 %

P2.2.12.6. Torque Reference Hysteresis
- Torque Reference
- Hysteresis band

Hysteresis band

Torque Reference Torque Ref. Hyst

T max T max |
Dead Zone Hysteresis
10% i\*

10% \\

. a2 - 10%[Y

+100%

00% . 10%

-1
-

+10%

- T max
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- Window Control Drive Speed Window Torque
- Actual Speed Window : Torque Control Mode
Actual Speed Window : Speed Control Mode

Speed Controller Active

Pos Speed Limit | 2 _ 0 o N\
Window Pos Torque Control Area

Window Pos Off

Window Neg Off

Window Neg Speed Controller Active
Neg Speed Limit [~-77777==77777mmmmmmmmmmm oo T

Speed Reference

P2.2.12.7. Window Negative
P2.2.12.8. Window Positive
-Knsf g%Xujji®WjHk S% Window

P2.2.12.9. Window Negative Off Limit
- Speed Controller Speed Window
Speed Controller Negative Off Limit

P2.2.12.10. Window Positive Off Limit
- Speed Controller Speed Window ,
Speed Controller Positive Off Limit

P2.2.12.11. Torque Reference Ramp Time
- Torque Reference 0% 100%

Reference
A

+100% f-===============m— '

» Time

dL

[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
]
wl
Torq Ref Ramp Time '

P2.2.12.12. Torque Step
- Motor Nominal Torque Step Torque Reference
- Filtering function Ramp function ____

U%Knj qgi g Dbrve Inertia/Friction

P2.2.12.13. Torque Reference Add
- Motor Nominal Torque Step Torque Reference
- Filtering function ~ Ramp function ____
U %eldbus Drive  Inertia/Friction

P2.2.12.11.1. Open Loop Torque Control Minimum Speed

- Drive Speed Control Mode Speed Limit
- Speed limit , Drive speed
- Motor Nominal Slip Drive
Torque , Speed Control Mode Parameter

P2.2.12.11.2. Open Loop Torque Controller P gain
- Open Loop Torque Control P gain

P2.2.12.11.3. Open Loop Torque Controller | gain
- Open Loop Torque Control | gain
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2.4 Prohibit Speed

Process
Parameter Speed Limit ,
® [ G2212TORQUE REFERENCE  ~ | Index | Vaiiable Test [ Value Defaul Unit Min Max | 1D
Q] G 2.2.13 PROHIBIT SPEED P 2.213.1 |Range 1 Low Lim 0 0 fpm -100 32000, 509
- P 2.2.13.2 |Range 1 High Lim [0 0 pm | 0 32000/ 510
®-(3 G 2214 MOTOR POT. P 2.2.13.3 |RampTimeF actor 1.0 1.0 ® 0.1 10.0 518
® (] G 2215ADJUST SPEED REF
® (] G 2216 FOLLOWER
1 G 23RaMP CONTROL
Index Parameter ID no. | Unit Description
P2.2.13.1 |Range 1 Low Limit 509 | rpm Low Limit
P2.2.13.2 |Range 1 High Limit 510 |rpm High Limit
. Ramp time Em,
P2.2.13.3 |Ramp Time Factor 518 | x mp .
Ramp time( Acc/Dec time)

Used Speed Ref$RPM]

High Lim

Low Lim

A%Wj v zj xy %Wj Refgrence >

A

y

Requestd Speed Ref$ RPM] -

Speed [RPM]

Low Lim

A

Prohibit

Ramp Time Factor e

=0.3
High Lim \

Accel/ Decel Ramp Time

&/
7
4

Prohibit
Ramp Time Factor
=25

< Prohibit

»Time[s]

Ramp rate scaling >
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SO®cc. Cdb

Q> b obfy

Max Frequency : 50.00Hz
Accel Time 1 : 5.0s

Decel Time 1 : 5.0s

Range 1 Low Lim: 10.00Hz
Range 1 High Lim : 20.00Hz
PHAcc/Dec Ramp : 0.1

Max Frequency : 50.00Hz
Accel Time 1 : 5.0s

Decel Time 1 : 5.0s

Range 1 Low Lim: 10.00Hz
Range 1 High Lim : 20.00Hz
PH Acc/Dec Ramp : 1.0

Max Frequency : 50.00Hz
Accel Time 1 : 5.0s

Decel Time 1 : 5.0s

Range 1 Low Lim: 10.00Hz
Range 1 High Lim : 20.00Hz
PH Acc/Dec Ramp : 2.0

Al Reference

Frequency RefY
Output frequency

Motor Current

Al Reference

Frequency RefY
Output frequency

Motor Current

Al Reference

Frequency RefY
Output frequency

Motor Current

Prohibit Frequency Operation

Range 1 Low Lim 60% 60%
'S 40% [ 40%
200% | 39% — L_30% | 200
[ ! L_Range 1 High Lim I : 1__0% 0%
L}
[} 1 | [}
/ E N\
Range 1 Low Lim 60% 60%
'S 40% [ L40%
20% | 39% — L_30% | 200
[ ! L_Range 1 High Lim I : 1__0% 0%
L}
[} 1 | [}
L HOo—T oS
N\
[ /N
Range 1 Low Lim 60% 60%
ahs | 30% . —— LA%% 30% 5o
[ ! L_Range 1 High Lim : : 0% 0%
L}
L}
: : AN :
,P—G}LE AENSUN
[ A
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2.5 Motor Potentiometer

-2 Digital Input( P2.4.2.5 Mot Pot Ref Down / P2.4.2.6 Mot Pot Ref Up) Motor Potentiometer Reference ,
Reference , Reference .
- Motor Potentiometer Reference I/0 Control , Ref SourceSelB %S 6 5 %4 %Rt yt wohU.t y 33§
- Drive  Running Up/Down
® (] G2213PROHIBIT SPEED a | Index | Variable Text | Valug Defaul Unit | Min Max | ID
] G 2.2.14 MOTOR POT. F 2.2.14.1 |MotPot Ramp Rate 1.00 1.00 Hz/s 0.01 20000] 331
- P 2.2.14.2 |MotPotRef Reset |1/ Stop state 1/ Stop state | 0 2 367
# 0 G 2215ADJUST SPEED REF P 2.2.14.3 |MotPotRefCopy 0/ No Copy 0/No Copy i 2| 366
®- (] G 2216 FOLLOWER
& (1 G 2.3 RAMP CONTROL v
Index Parameter ID no. | Unit Description
P2.2.14.1 |Mot Pot Ramp Rate 331 | Hz/s | Motor Potentiometer Reference Value Hz/s
0/ No reset : Stop Reference Value , Power down Reference Value
P22142 |Mot Pot Ref Reset 367 1/Stop State :Stop Reference=0 . Power down Reference=0
2 / Power Down : Power down Reference reset
U% Parameter: P2.4.2.5 Mot Pot Ref Down, P2.4.2.6 Mot Pot Ref Up
I/O Control Reference Motor Potentiometer , Reference
P2.2.14.3 | Mot Pot Ref Copy 366 0/ No copy : Reference Copy , P2.2.14.2. Mot Pot Ref Reset function Start
1/ Reference : Reference Copy
2 / Freq. Output : Motor Potentiometer Speed Ref Copy

Speed Ref [rpm]

P2.6.4.2 Pos Speed Limit
P2.6.4.1 Neg Speed Limit

AN Motor Potentiometer
Ramp Rate

E P Time [ 5]

P2.2.10 Min Speed |

e

P2.2.2.5 Mot Pot Ref Down I I
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2.6 Adjust Speed Reference

Main Reference Fine tune( ) , Speed Share function
® (] G2213PROHIBIT SPEED a | Index | Variable Text | Value Defaul Uit | Min Max | ID
(] G2214MOTOR POT. P 2.2.15.1 |Adjust Input 0/ Mot Used 0/ Not Used 0 5 433
! P 2.2.15.2 | Adjust Minimum [0.0 0.0 % 0.0 100.0] 454
T P 2.2.15.3 | Adjust Maximum 0.0 0.0 % 0.0 100.0] 455
® [ G2216FOLLOWER P 2.2.15.4 [Speed Step [0 0 -20000 20000 1252
# (1 G 2.3 RAMP CONTROL v
Index Parameter ID no. | Unit Description
. Speed Reference
P22.15.1 | Adjust Input 493 (O/Not used, L/AI 1, 2/Al 2, 3/Al 3, 4/Al 4, 5/FB Adjust Ref ID47 Monitoring Signal)
P22152 |Adiust Minum | 404 | o5 |UBQROTYAXERI QE 0L
Oi A o6 di Xz 6 QQAENPIF (0 Q QO] 0 QQdidbdr]) 0 QQAIG ]
. : . . 0 Qb i
P2.2.15.3 | Adjust Maximum 495 | % 0 QQ&0E GDOAME QU b
a 0 Q0 I 6 QQd idad
Closed Loop Motor Control , Speed Controller Tuning  Speed Step
P2.2.15.4 |Speed Step 1252 - P2.2.2 Fieldbus Reference Scaling
- Step Reference Ramp Controller
( : Adjust Min } *
+
(P | Adjust Max)
0
0 % —»
FW[ FregRefAdd)
(F [Analog Input 1 ——»o i (W] Freqre
2
F [}
(F [ Analog Input 2)—»;0 : 10000 1000
(F [ Analog Input 3)———f=0 ! Adiustment
4 Adjusted Speed Reference justmen
(F [ Analog Input 4)—);0 : A A
(FB] FB Adjust Reference )—}>o !
Adjust max. |--—--———-cmome
. Adjust 0%
= S Adjust max. ( /k\ Just 0%
i 0fH~ 0, .
Adjust min. Y
Adjust Input Mid point
Adjust min. _ Adjust Min
Adjust Min + Adjust Max
» Speed Reference
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2.7 Follower Reference

Master/Follower Follower Drive  Reference Source Parameter

® (] G2213PROHIBIT SPEED a | _Index | Variable Text | Value Defaul Unit Min Max | ID

® (] G2214MOTOR POT. P 2.216.1 |Follower Ref Sel 18 / Master Ramp | 18 /Master Ramp 1] 18 1081

% (3 G 2215ADJUST SPEED REF P 2.216.2 |FollowerTarg Sel |9/ MasterTorque | 9 /MasterTorque 0 100 1083

O] 6 22 15 FOLLOWER

& (] G 2.3RAMP CONTROL v
Index Parameter ID no. | Unit Description
Follower Drive  Speed Reference
0/AI1 1/A12 2/AI1+AI2 - AIZ3/AIL
4/A12 - All 5/AI1xAI2 6/AI1 Joystick 7/A12 Joystick
8/Keypad Ref 9/Fieldbus 10/Mot Pot 11/AI1,AI2 min
P2.2.16.1 |Follower Ref Sel 1081 12/AILAI2 max  13/Process Speed  14/AIL/AI2Sel 15/ Encoder 1
16/Encoder 2
17/Master Ref : Ramp generator Master Reference, Follower Drive Ramp time
18/Master Ramp : Ramp generato  Speed Controller Master Reference
Follower Drive  Master Drive  Ramp time
Follower Drive  Torque Reference
0/Not used 1/AIL 2/A12 3/AI3
4/A14 5/AI1 Joystick 6/AI2 Joystick 7/Keypad Ref
P2.2.16.2 |Follower Torqg Sel 1083 8/Fieldbus
9/Master Torque : Master Drive Reference
10/Master SPC  : Master Speed Controller .
, Reference Master Drive Acceleration Compensation
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Ramp Control

® (] G 2216 FOLLOWER Index Variable Test Value Defaul Uit | Min Max | ID
B} G 2.3 RAMP CONTROL ggg; glaﬂ Eunclion ?ﬁgampi_ng 8; Eamri_ing g 1 ggg
== 3. top Funchion | amping oasting |
=3 G 24INPUT SIGNALS P233 |Accel Time 1 10 30 s 00 32700 103
(] G 24.1BASIC SETTINGS P234 |Decel Time 1 [1.0 3.0 s 0.0 3270.0] 104
# (] G 24 2DIGITAL INPUTS P235 |Ramp 1 Shape 10 0 % 0 100/ 500
" P236  |Accel Time 2 [10.0 10.0 s 0.0 3270.0] 502
T S g g:ii::tgg ::gﬂ: 12 P237 |Decel Time2 10.0 10.0 s 0.0 32700 503
¢ & P238 |Ramp2Sh 0 0 % 0 100 501
# (] G 245ANALOG INPUT 3 P2329 Juagrgi:ng Incageamp [10 1.0 s 01 3200.0] 1257
[+ (] G 2.4.6ANALOG INPUT 4 P 2310 |Jogging Dec Ramp 11.0 1.0 s 0.1 3200.0] 1258
# (] G 247 OPTIONS P231 JDgg!ngRampShapa 1] 0 % 1] 100] 1259
. - P2312 qugmgSlonunct |1/ Ramping 1/ Ramping 0 1| 1810
B[] G 250UTPUT SIGNALS P 2313 |DisableSpeedRamp 1.0 1.0 0.0 3270.0] 1815
Index Parameter ID no. | Unit Description
pP2.3.1 Start Function 505 Start Function (0 / Ramp, 1/ Flying Start)
P23 Stop Function 506 Stop Function (0 / Coasting, 1/ Ramp)
o U%l nl nyf q%wNsuzy %SUTRGSRiI7 3 DWWz s %Joasting §tppMode
Basic Ramp Parameter
P2.3.3 |Accel Time 1 103 S |Motor speed Zero speed Process speed
P2.3.4 |Decel Time 1 104 S |Motor speed Process speed Zero speed
P2.35 |Ramp 1 Shape 500 % Accel/ Decel Ramp Start Speed Reference Smoothing (S- shaped Accel/ Decel)
- 0% Reference
Ramp 2 Parameter
P2.3.6 |Accel Time 2 502 | s |Inl nyfq%Ns uacg/Des Utie3RIB 7 3 67596 i %W r u%Ynr j
P2.3.7 |Decel Time 2 503 S
P2.3.8 |Ramp 2 Shape 501 | %
Jogging Function Ramp
P2.3.9 |Jogging Inc Ramp 1257 | s |Jogging Function , Acceleration & Deceleration Time
P2.3.10 |Jogging Dec Ramp 1258 S
P2.3.11 |Jogging Ramp Shape 1259 | % |Jogging Function , Ramp Start Speed Reference Smoothing
P2.312 |Jogging Stop Funct 1810 Jogging Function , Stop Function (0 / Coasting, 1/Ramp)
o U%l nl nyf qg%Nsuzy %SUDB 9 3 7, E&astigSwpMode g qj 3
P2.3.13 Disable Speed Ramp 1815 Motor Deceleration Ramp Time
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U ®Ramp Control

(DI] Acc/Dec Time Sel)—; (F | Prohibited area )—

(P_| Ramptime 1) 9°~'\: 01
. P10
(P ] Ramptime 2) o 1,
X+
5 .
(P | RampTimeFactor 10
(P [ Jogging Ramp —»}ro E l;_.\.“o——b( F | Final Ramp Time)
]
|

(F ] Jogging Active)—f

100%
(F ] Ramp Reduction
P2.3.1. Start Function

(F ] Ramp FoIIower)j
- 0/ Ramp

Accel Time 0 speed Start Wj k $%Xuj ji Mode
- 1/ Flying Start

: Motor , 0 speed Ramping Motor Running Speed Ramp
(Dive  Motor Running Motor Speed )
P2.3.2. Stop Function
- 0/ Coasting : Drive Modulation OFF Stop(motor free wheeling stop)
- 1/ Ramp : Decel time Ramp 0 speed

U%nl nyfq®wNsuzy %SUT70FP 3 7 3Gastikig StopMadé g q | $

P2.3.3. Acceleration Time 1
- Motor Speed 0 speed Process speed Ramp time

P2.3.4. Deceleration Time 1
- Motor Speed Process speed 0 speed Ramp time

P2.3.5. Acc/Dec Ramp 1 Shape
- Accel/Decel Ramp Start Speed Reference Smoothing
(S- shaped Accel/ Decel)
- 0% Reference

U Ramp Shape
G Process Speed * Ramp Shape[ %] * 2

P2.3.6. Acceleration Time 2

P2.3.7. Deceleration Time 2
P2.3.8. Acc/Dec Ramp 2 Shape

50H ———————————— - - - -
. P2.3.5 Ramp 1 Shape Ramp byAcceITime§ Il?alm:p LleleéellTime
=0% TN N
40Hz (A L /Z/ i
V: Speed RefActga%i \(
30Hz ||| \ /
SHERTERLRL/AENEL 1IEAE
1omz ||| ii/i\ii \ L
A V: Speed RefRampOut
SR EARAEN SR RRNNEE BAREE
50Hz s
_ P2.3.5 Ramp 1 Shape ‘ Ramp by Accel Time | /\ Ramp by Decel Time
> 0% HEER Az
aoHz i \" ’/
V: Speed Ref Actual |/| ! (/ Pl
o] L LEN DTN
“[Rempshape N VT [V
BT R I S ey v A 7 ) W R
IR SHAE
20Hz T T \ 1
10Hz | \ L \ i
P ﬁ__i 'V:Speed RefRampOut
OHg L]t .i I i

-l nl nyf qg%Ns uacg/Des Utie3RIB 7 3 67596 i %Wime u %

n -27



U%Ot I | nsl %Kzshynt s
- Jogging Function Chapt3 %S 737 %Ht sxyf sy %W K|

Jogging Function

STYJ %? %Fuugnhfyurztwsu% X4 \SIoesiRgzZ-gngtion
Inching Function

P2.3.9. Jogging Inc Ramp
P2.3.10. Jogging Dec Ramp

- Jogging function Acc/Dec Ramp Time

P2.3.11. Jogging Ramp Shape

- Jogging function Ramp Shape (S- shaped)

P2.3.12. Jogging Stop Function
- Jogging function
- O/Coasting, 1/Ramp
U%nl nyfq%Nsuzy %SU709 3 7,T8astilgSwpPdodel g q | $

Stop function

. Ramp Shape (S- Ramp) NOTE : Ramp Shape[%)]

P2.3.13. Disable Speed Ramp

w j - Motprs Ramp Time

Ramp

60Hz

U Max frequency = 50Hz

L o ' VT
Ramp: Skip S2 [ T

Ramp: Skip S2 .Anaiog T;/pe

iRamp by Decel Time
50Hz | " ) )

= 0 /'No ' =1/ Yes Reference

Ramp by Accel Time |

40Hz

VT

"/:::: B

—

SrASHEIN A VAN

N __________

i V: Speed Ref Actual /I i \i

g NV RN

30Hz ; ; —\r ; ; ; ; ; ; ; : ) : 5 g 5 \;
TINC IV I
AENEN ARV BN YRR RANY BURNRA NN

20Hz

—

OHz

n -28



3.1 Quick Stop

Emergency stop Drive  Stop
P 2312 JoggingStopFunct ~ Index | Variable Text | Value Default it I Min M ax D
P 2.3.13 DisableSpeedRamp P 23141 Quick Stop Mode 0/ Coasting 0/ Coasting 0 5| 1276
& o e P 23142 |Quick Stop Time [5.0 5.0 s 01 3200.0] 1256
Gl G 2314 0UICK STOP P23143 |Quick Stop P Lim 300.0 300.0 % 0.0 300.0/ 1233
®- [ G23150PTIONS P23144  |Quick Stop T Lim [300.0 300.0 % 00 3000.0] 1294
# (1 G 24 INPUT SIGNALS P23145 |QuickStopI0 Del 0.00 0.00 s 0.00 32000] 1254
P23146 |QuickStophckDel [0.00 0.00 | 0.00 10.00] 1263
& G 250UTPUT SIGNALS v [P23147 I]::EkSLEpMconit:ra 0/ &ck & Detiv o7 A& Do ] 0 3| 1759
Index Parameter ID no. | Unit Description
Quick Stop Mode On , Drive Stop Mode
P2.3.14.1 | Quick Stop Mode 1276 (O/Coasting, 1/Ramping, 2/Fast Stop, 3/Quick Power&Torg Limit Stop,
4/Quick Power&Torq&SPC Limit Stop, 5/Ramp Stop with Power&Torg&SPC Limit)
P2.3.14.2 |Quick Stop Time 1256 | s [Quick Stop Mode=1 , Quick Stop Deceleration Ramp Time
P2.3.14.3 | Quick Stop P Lim 1293 | % |Quick Stop Mode=3 , Power Limit
P2.3.14.4 |Quick Stop T Lim 1294 | % [Quick Stop Mode=3 , Torque Limit
. I nl f qg%N %S 5 3 A © %V Rri i i
P2.3.145 | Quick Stop IO Delay 1954 | s nl nyfq o. sSuzy %S UFh&3 Aclvé oV Rriveh p QXigk Stopbunction
Delay Time
S < 0 0 0 &
P2.3.14.6 |Quick Stop Ack Delay 1263 | 5 [DU7383693<%Vznhp%Xytu%Rtspytws
Drive  Speed Control Mode Quick Stop Function
Quick stop function , Drive Quick Stop Function
P2.3.14.7 | Quick Stop Monitoring 1759 Monitoring Signal
(O/ Ack & Out freq. Derivate, 1/Out freq. Derivate, 2/ Ack, 3/None)
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U%Vznhp%Xytu

Mode

Master

Follower

41

TON
(DI]_Quick Stop)
(P [ Quick Stop Time }—»{ T
(FB] FB Control Word.B03 41
(MF[ SB Control Word.Quick Stop =y
Quick Stop Pre
L o5
& > TON J
(FB] Aux Control Word.BlS)—[>O—> .
(P ] QuickStopAckDelay ) »
L TON _I—D &
—>
T
(v [ output Frequency ABS —> d/dt —> —
0>
- §uick StoE
TRUE— | ™
(FB] FB Control Word.B03 }——— & _1:\:'\)— >
(FB] FB Control Word.B00)—] >0—» g >
(1] Fieldbus Control
(I | At Zero Séeed
(| No Start Cmd »

S
Quick Stop Active

U%Kt gqt | j Quck Stop { Pperation Rules

Speed zero speed level

A Master/Single drive ~ PLC  Aux Control Word.B15 = ON ,
Speed Slow down Torque control
a Follower Speed Control Mode ,
Speed Control Stop ,
E Master Stop Follower
speed control  stop
e Follower Torque control mode ramp time

Stop .
-Ytwvzj %W kS

coasting

1%Yt wv z Zeb6\dfjedd fvel

, Zero speed

0 t Xujji%fsi %Ytwv|t Xujji %fsi %Ytwvzj %H
Coasting - Coasting stop - Coasting stop
1 t Xujji %Ht sywt g [t Xujji %Ht sywt q
Ramping - Ramp time stop - Ramp time stop
tYtwvz] %Ht sywt gt Yt wvzj %Ht sy wt q%- Rf
- PLC Aux CW.B15=0ON &| - Master Torq Ref
Speed Slow down - Master 0 speed
Torque Control Follower Coasting Stop
tYtwvzj %Ht s JomgtWg %-ST | 9
- ramptime 0
Torg Wj k $ Coasting Stop
2 t Xujji %Ht sywtqg [t Xujji %Ht sywt q
Fast stop - Normal Limit Func. - Normal Limit Func. Stop
Stop tYtwvz) %Ht sywt q%- Rf
tYtwvzj %Ht sy wt gq| - Master Torq Ref
- PLC AuxCW.B15=ON&| - Master 0 speed
Speed Slow down Follower Coasting Stop
Torque Control
3 t Xujji %Ht sywt g [t Xujji %Ht sywt q
Quick stop - Quick Stop Power & Torque - Normal Limit Func. Stop
limits Limit Stopt Yt wvzj %Ht sy wt q%- Rf
- SPC Limits . | - Master Torq Ref
tYtwvzj %Ht sy wt q| - Master 0 speed
- PLC AuxCW.B15=0ON& Follower Coasting Stop
Speed Slow down
Torque Control
4 t Xujji %Ht sywt g [t Xujji %Ht sywt q
Quick stop - Quick Stop Power & Torque - Normal Limit Func. Stop
limits Limit Stop|t Yt wv z|] %Ht sy wt q%- Rf
+ SPC Limit - SPC Limits . - Master Torqg Ref
t Yt wvzj %Ht sy wt g| - Master 0 speed
- PLC  AuxCW.B15=0ON & Follower Coasting Stop
Speed Slow down
Torque Control
5 t Xujji %Ht sywt g [t Xujji %Ht sywt q
Ramping - Quick Stop Power & Torque - Ramp time stop
+ Quick Stop Limit , Ramp [t Yt wv zj %Ht sy wt q %- Rf
limits time Stop - Master Torq Ref
+ SPC limits | - SPC Limits . - Master 0 speed
tYtwvzj %Ht sywt q Follower Coasting Stop

- PLC AuxCW.B15=0ON &
Speed Slow down
Torque Control

tYtwvzj %Ht s JomgtWg %-ST | 9
- ramp time O

TorqWj k S Coasting Stop
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P2.3.14.1. Quick Stop Mode P2.3.14.6. Quick Stop Acknowledge Delay

- Quick Stop Active , Drive Stop Mode -SU7383693<%Vznhp%Xytu%Rtsnyt ws
- Follower Drives Stop Mode Ramp Time . Drive  Speed Control Mode Quick Stop Function
0/Coasting : Drive Switching Off( Modulation Off )
1/Ramping : Quick Stop Ramping Time Stop P2.3.14.7. Quick Stop Monitoring
2/Fast Stop : Speed Ramp generator 0 , Torque _ Quick stop function ,
Limit Stop  .(OL Control Normal Ramp Stop) Drive Quick Stop Function Monitoring Signal
3/Quick P&T Lim : Power & Torque Limit Stop
(OL Control Normal Ramp Stop) 0/ Ack and Output Freq. Derivate
4/Q P&T&SPC : Quick Stop Mode Power & Torque Limit Stop. - Aux Control Word.B15=1 & Output Freq. 0 speed Check
Speed Control Output  Torque Limit 1/Output Freq. Derivate
(OL Control Normal Ramp Stop) - Output Freq. 0 speed Check
5/Ramp with P&T&SPC : Power & Torque Limit & SPC Limit 2 / Acknowledgment
Quick Stop Ramp Time Stop : Aux Control Word.B15=1 Check
(OL Control Normal Ramp Stop) 3/None
: Drive Quick Stop Function

P2.3.14.2. Quick Stop Ramp Time . ) _ ) )
U%BTzyuzy %Kwj vzjsh~%ljwn{fyj %rtsnyt wn:¢

-SU73836936%VZzZHBWEXWE UKRKY | U. %
. . Output Frequency  0.50Hz/s .
Quick Stop Decel. Ramp Time .
Output freq.  100ms 0.50Hz/s Drive
P2.3.14.3. Quick Stop Power Limit Quick Stop Function
-SU73836936 %Vznh(@EoaXidrqueédiiiti j $ B8 %

Power Limit

P2.3.14.4. Quick Stop Torque Limit

-SU73836936%Vznhp%Xytu%Rtij$B8%-Ut||jwadYtwvzj %Qnrny. %
Torque Limit

P2.3.14.5. Quick Stop IO Delay

-Inlnyfq%Nsuzy %SUFB&S3 AclBvé : %Vznhp %Xyt u?
Drive Quick Stop Function Delay Time
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3.2 Ramp Options

@ (] G2314QUICKSTOP " Index | Variable Text | Value Default Unit | Min Max ID
BRI} G 2.3.15 OPTIONS P 23151  |Ramp:SkipS2 |0/ MNo 1/Yes 0 11 1900
P23152 |CLRmpFolEncF 0/N 0/No 0 1] 1802
1 G 24INPUT SIGNALS F23153 |RempininterTC 10 20 - 0 200 1184
E (1 G 25 DUTPUT SIGNALS o
Index Parameter ID no. | Unit Description
S- Ramp ,Output Speed Xuj j i %Wj k S%Qj { jSpeedWj k $
P2.3.15.1 |Ramp; Skip S2 1900 S- Ramp(Ramp Shape) Output Speed Coner S-Ramp (Bypass)
(O/No, 1/Yes)
Closed Loop Ramp generator follows Encoder
Limit control Speed control , Actual Speed Limit Controller Ramp Freq.
P2.3.15.2 |CLRmpFollEncFreq 1902 . Parameter Active , Ramp time Speed
Parameter Torque Control Speed Control , Actual Speed Ramp Speed
(O/No, 1/Yes)
Speed Reference Interpolator Time Constant
P2.3.15.3 |Ramp InInter. TC 1184 | ms | PLC Wj k $S% , Update Step Wj k Binear
Reference Update Time

Mz ——— T T T T T T T T T T T4 cactivated>
| Ramprskips2 i | i | i |Ramp:SkipS2 | G G|t 1
"' =0/No il i [=arYes o i ] Speed Ref$- Reference
SOHZ 1 E 1 1 : 1 1 1 1 1 i : 1 i i 1 i A
I E I I E I I I I E A V: Speed Ref ACtua| \ Frerut T I_ _t T _I_t_ _________
40Hz == e nterpoiation
R ~f\; NERERE | [eL Acc/DecRamp | | TorqueLim
RIS O N A .4 -\ T ) 7 A . eeoto . >t
[} [ \ ] 0
30Hz : : 1 : Torq _
B EEEN NN\ VAEREEE N RN EEEE A <Disabled> Interpolation
A R (S N R A I IR R I Speed Refg
20Hz - - Speed RefRampOut + —t——+—+—+—+—+—+—+—> Time
]I e BB ! IS \ FreqOut
ﬁ \ <FB. W] kS%Nsyj watqfy
10Hz [ S T T
IR 1M TorqueLim
B [ ARG S R VR A B R e R >t
U N A R B R 0
OHz L I N\: : FAN A O O

<CL Ramp follow Encoderfreq > n -32



4. Input Signals
4.1 Basic Settings

B £ G 2.4 INPUT SIGNALS A Index | Variable Text | Value Default Uit | Min Max D
G 24.1BASIC SETTINGS P2411 | Start/Stop Logic |5/ ForwA - RevR 5/ FOWR- RevR | 0 7 300
([ G2.4.2DIGITAL INPUTS

(1 G 2.4.3ANALOG INPUT 1

[ G2.4.4ANALOG INPUT 2

[ G245ANALDG INPUT 3

[ G2.465ANALOG INPUT 4

(] G 247 OPTIONS v

E|

MEHMHHEHEHB

Index Parameter ID no. | Unit Description

Start/Stop Control Logic

| NS%SU7393736%SWT7TBYBXBI HXyg vy Dike StaatfStppLoritrol Logic

P2.4.1.1 | Start/Stop Logic 300 - 0/ Forw- Rev, 1/Start- Rev, 2/Start- Enable, 3/StartP- StopP, 4/Strt- MotP UP, 5/ForwR- RevR
6/ StartR- Rev, 7/StrtR- Enable
P2.4.2.1 Start Signal 1 DIN P2.4.2.2 Start Signal 2
Selection (default DIN 1) (default DIN 2)
0 (open) 1 (close) 0 (open) 1 (close)
0/ Forw = Rev Stop Start Forward Stop Start Reverse
1/ Start £+ Rev Stop Start Forward Reverse
Start Disable
2/ Start - Enable Stop Start (if running) Drive Coast Stop Start Enable
3/ StartP- StopP Start command Stop pulse i 1 Start pulse = 1
Stop command : Stop pulse =0
4 | Strt- MotP UP Stop Start Forward - Mot.Pot UP
5/ ForwR - RevR Stop Start Forward (Rising Edge) Stop Start Reverse (Rising Edge)
6 / StartR- Rev Stop Start (Rising Edge) Forward Reverse
- Run Disable
7 | StrtR- Enable Stop Start (Rising Edge) (if running) Drive Coast Stop Start Enable




1) 0/ Forw = Rev (Start Forward / Start Reverse)

A
FWD | fout

A A A
v v

DIN 2 L H® L@

i : P2.4.7 Stop function = 0/ coasting

A direction

a DIN1 off , .

E Start forward(DIN 1)  Start reverse(DIN 2)
on , Start forward(DIN 1)

REV

2) 1/ Start + Rev (Start / Reverse)

A
FWD | fout

[N p [
N

—~

REVV E
DIN1 _| L] ; |
DIN2 _
i : P2.4.7 Stop function =0/ coasting

3) 2/ Start- Enable (Start / Run Enable)

A DIN 1 (Start Signal 1)
On : Start, Off : Stop
a DIN 2 (Start Signal 2)
On : Start Enable, Off : Start disable & Coast Stop(if running)
U%Wz s %)sfgqjDIN2 I nlnyfg%WNsuzy %SWzs %J
SWzs%lsfgqj.sd

E-423 G 24 INPUT SIGNALS ~ Index ‘Variable Text Value Default Unit Min Max D
# (1 G 2.4.1 BASIC SETTINGS Start Signal 1 DialN:&.1 DiglN:0.1 DigiN:01  DigINE 1D 403
o] G 2.4.2 DG - - art ignal WaIN:A, [ElLAL [ElRAE WgINCE. 0] 404
1 i 2 p242 Run Enable iglN:4 3 igIN: (. DiglN:0. igiN:E. 10| 407
#- (G 24.3ANALOG INPUT 1 r — Gz T B K
H ] G244 ANALOG INPUT 2 P242 Mot Pot Ref Down igIN:0.1 igIN: 0 | igIN:0. igIN:E. 10 417

4) 3/ StartP- StopP (Start pulse / Stop pulse)

‘/@D Stop function=0/ Coasting

f

~Y

G
=
L9

A Stop pulse=ON , Start pulse=ON(Rising Edge) , Run

a Stop pulse=OFF(Falling Edge) , Stop

E Stop pulse=OFF , Start pulse=ON(Rising Edge) , Stop
e Start pulse  Stop pulse , Stop pulse
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5)

6)

7)

4/ Strt+ MotP UP
(Start Command/ Motor Potentiometer UP)
A DIN 1 (Start Signal 1)

On : Start Forward, Off : Stop
a DIN 2 (Start Signal 2)

On:Rtytw»Utyjsyntrjyjw¥%

$2.2.14.1 MotPot Wf r u %Ynr j §
Off? %Rt yt wwUt yj syntrjyj

[ G 21 BASIC PARAMETERS
BRI} G 22 AEF HANDLING
] G 23 RaMP CONTROL
= *ﬂ G 24 INPUT SIGNALS
#-[] G 2.4.1 BASIC SETTINGS
WJ k s_ _I G 24.2DIGITALINPUTS
# ] G 24.3ANALOG INPUT 1
B[] G 244 ANALDG INPUT 2
A B 245 AHAL0G INPUT 3

~ Index Variable Text ] Value I Detfault ] Unit ] Min Max D
P2.21 ProcessSpeed 1 2000.0 pm | 0.0 6500.0| 1203
P222 FB Ref Scale 20000 -32000 32000 833
P223 Torgue Scale 0/1000 % 1] 1] 1247

2.2 1/0 Contr.RefSel 10 / Mator Pot 0 g
P225 KeypadContRef5el |8/ Keypad Ref. 0 18 1A
P226 FieldbusContR efS 9 / Fieldbus 0 18] 122
P227 Reference 2 Sel 11/412 | 0 18] 131
P228 Speed Share 100.00 % -300.00 300.00] 1241
P229 Load Share |100.0 % 0.0 500.0] 1248
P2.210 Min Spead 0 1pm 0 1500] 101

%Wj K S %

Ul NS%7 %- Rt yt wwUtyjsyntrjyjw®wwW kS.
SN4T%Wj kj wj shj s %B%S65%4 %Rt yt whUt y &

0] DIN 2 Wj k Bunning
DIN1 Off STOP (Running )
DIN1 On , Wj k $- | N S)% Running

5/ ForwR - RevR

(Forward Start Rising Edge / Reverse Start Rising Edge)

A DIN 1 (Start Signal 1)

On : Start Forward (Rising Edge), Off : Stop
a DIN 2 (Start Signal 2)

On : Start Reverse (Rising Edge), Off : Stop
U%WJ FI ~ % , Start Signal=ON , Start

6/ StartR+ Rev
(Start Command Rising Edge / Reverse)

A DIN 1 (Start Signal 1)

On : Start (Rising Edge), Off : Stop
a DIN 2 (Start Signal 2)

On : Reverse, Off : Forward
U%WJ FI ~ % , Start Signal=ON , Start

8) 7/ StartR - Enable
(Start Command Rising Edge / Run Enable)

A DIN 1 (Start Signal 1)

On : Start (Rising Edge), Off : Stop
a DIN 2 (Start Signal 2)

On: Run Enable, Off : Run disable & Stop(if running )

U%WJ FI " %,

Start Signal=ON

, Start

U%X %7 BTS%+%SU7393738%WR8n%dablef—(quj SBTS%
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4.2 Digital Inputs

- TTF(Terminal to Function method)

, Digital Input Function

=23 SIall Index ariable Text Value Default Urit Min Max D
B-E3 Main Menu P24.21 Start Signal 1 DigIN:4.1 DigIN:A.1 DigiN:01| DigN:E.T0| 403
3 M 1 Moritor P2422  |Start Signal 2 DiglN:4.2 DigIN:A.2 DigiN:01| DigM:E.10| 404
P2423  |RunEnable DigIN:0.2 DigIN:A.4 DigiN:01| DigN:E.T0| 407
=3 M 2 Parameters P2424 Reverse DigIN:0.1 DigIN:0.1 DigN:0.1|  DigIN:E1D] 412
({1 G 2.1 BASIC PARAMETERS P2425 Mot Pot Ref Down DigIN:0.1 DigIN:0.1 DigiN:01| DigN:E.10| 417
- P2426  |MotPatRefUp DiglN:0.1 DigIN:0.1 DigiN:01| DigM:E.10| 418
1 G 2.2 REF HANDLING P2427  |Fault Reset DigIN:4.3 DigIN:A.3 DigiN:01| DigN:E.T0| 414
g G 2.3 RAMP CONTROL F2428  |Estemal Faull DigIN:0.1 DigIN:0.1 DigiN:0.1|  DigN:E.10| 405
F 3 G 24 INPUT SIGNALS P2423  |Extemal Fault 2 DigIN:0.1 DigIN:0.2 DigiN:01| DigN:E.T0| 406
(] G 2.4.1 BASIC SETTINGS P24210 |Acc/Dec Time Sel DiglN:0.1 DigIN:0.1 DigN:0.1|  DigIN:E10] 408
| G 2.4.2 DIGITAL INPUTS P24211 Acc/Dec Prohibit D!gIN:l]J D!9|N10-1 DialM:0.1 D!gIN:E.1D 415
— R Ak F24212 |DCBrake Command DigIN:0.1 DigIN:0.1 DigNO.1|  DigIN:ETD] 416
(] G 243ANALOG INPUT 1 P24.213 |Inchin Ref1 DigIN:0.1 DigIN:0.1 DigiN:01| DigN:E.10| 413
® (] G 244 ANALOG INPUT 2 P24214 |I/0Ref.1/2 DiglN:0.1 DigIN:0.1 DigiN:01| DigM:E.10| 422
~ P24.215 |1/0 Temm Control DigIN:0.1 DigIN:0.1 DigiN:01| DigN:E.T0] 409
16 245 ANALOG INPUT 3 P24216 | Keypad Contiol DigIN:0.1 DigIN:0.1 DigiN:0.1|  DigN:E.10| 410
¥ G 2.46ANALOG INPUT 4 P24217 |Fieldbus Contiol DigIN:0.1 DigIN:0.1 DigN:0.1|  DigIN:E1D| 411
(] G2470PTIONS P24218 |Param Setl/Set2 DiglN:0.1 DigIN:0.1 DigiN:01|  DigM:E.10| 496
® (13 G 25 0UTPUT SIGNALS P24.219 |Ext Brake ACK DigIN:0.2 DigIN:0.2 DigiN:01| DigN:E.T0] 1210
P24220 |Cooling Monitor DigN:0.2 DigIN:0.2 DigiN:01|  DigN:E10| 750
1 G2BLIMIT SETTINGS F24221 |EnableJogging DigN:0.1 DigIN0.1 DigN:0.1| DigN:E10| 532
&3 G 27FLUX DC CURR. P24.222 |Jogging Ref1 DiglN:0.1 DigIN:0.1 DigiN:0.1|  DigMN:E.10] 530
(] G 28MOTOR CONTROL P24223 |Jogging Ref 2 DigIN:0.1 DigIN:0.1 DigiN:01| DigMN:E10] 531
~ P24224 |Reset Position DigIN:0.1 DigIN:0.1 DigiN:01|  DigN:E.10] 1090
L] G 29 5PEED CONTROL P24225 |Quick Stop Func. DigIN:A.6 DigIN:A 6 DigiN:01| DigN:E.T0] 1213
1 G 210DRIVE CONTROL F24226 |Input Switch Ack DiglN:0.2 DigIN:A5 DigN:0.1|  DigN:E.10| 1209
& (] G 211 MASTER FOLLOWER P2.4.227 |MaxSpeed2 DigIN:0.1 DigIN:0.1 DigIN:0.1]  DigIN:E.10] 1511
(1] G212 PROTECTIONS P24228 PID Activation DiglN:0.1 DigIN:0.1 DigiN:0.1|  DiglM:E. 10| 1804
& 03 G 213 FIELDBUS P24229 |Motor Fan Ack DigIN:0.1 DigIN:0.1 DigiN:01| DigN:E.T0] 1211
' P24230 |DisablePosSpeed DigIN:0.2 DigIN:0.2 DigiN:01|  DigN:E.10| 1813
(L1 G 2141D FUNCTIONS P24231 |DisableNegSpeed DiglN:0.2 DigIN:0.2 DigiN:0.1]  DigIN:E.10[ 1814
# (] G 2.15BRAKE CONTROL P24232 |PresetSpeed DigIN:0.1 DigIN:0.1 DigiN:0.1| DigN:E.10| 419
+ P24.233 |PresetSpeed 2 DigIN:0.1 DigIN:0.1 DigiN:01| DigN:E.T0| 420
o 2‘]_B,f_le Fj,E_S_EI_ P24234 |PresetSpeed3 DiglN:0.1 DigIN:0.1 DigiN:01|  DigM:E.10| 421
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CC : Close Contact

OC : Open Contact

Index Parameter ID no. Description Index Parameter ID no. Description
P2.4.2.1 |Start Signal 1 403 | | P t1(0OC
g SU73936363%%Xyf wy 4||P24.218 |Parameter Setv/serz | 406 |Parameter Set1(0C)
P2.4.2.2 |Start Signal 2 404 Parameter Set 2 (CC)
Mechanical Brake Monitoring Signal
P2.4.2.3 |Run Enable 407 |Motor Start Enable (CC) P2 4.2.19 | External Brake ACK 1210 Be(I:( aglcan ra cho(ry;g;mg igna
r
P2.4.2.4 |Reverse 412 |Forward(OC), Reverse (CC) axe ope
. . Cooled Unit
P2.4.2.5 |Mot Pot Ref Down 417 |Rt y 3 %Ut y 3%Wj k S%l t | ||P2.4.2.20 | Cooling Monitor 750 | Water Cooled Uni
Cooling Unit (CCO)
P2.4.2.6 |Mot Pot Ref U 418 |Rt y 3 %Ut 3 %Wj] k S%Zu % .
P y ° y o 3% | | P2.4.2.21 |Enable Jogging 532 |[Jogging Function Enable (CC)
P2.4.2.7 |Fault Reset 414 | All Faults Reset (CC . o
(€O P2.4.2.22 | Jogging Ref 1 530 |0t | | ns | 9hiyelStart{6C)
P2.4.2.8 |External Fault 1 405 |External Fault 1 (CC : o
(€O P2.4.2.23 | Jogging Ref 2 531 (Ot | | ns | %DNyelSAre{CC)
P2.4.2.9 |External Fault 2 406 |External Fault 1 (CC
(€C) Encoder Counter Reset (CC)
P2.4.210 | Acc/Dec Time Sel 408 |Acc/Dec Tfme 1(0C) P2.4.2.24 | Reset Position 1090 |-V1.25.20 Shaft Rounds(ID1170)
Acc/Dec Time 2 (CC) -V1.25.21 Shaft Angle(ID1169)
P2.4.2.11 | Acc/Dec Prohibit 415 | Acc/Dec Prohibited (CC) P2.4.2.25 | Quick Stop Function | 1213 |Quick Stop(E- Stop) Function ON (OC)
P2.4.2.12 |DC Brake Command 416 |Stop Mode DC Braking Active (CC)| [ P2.4.2.26 | Input Switch Ack 1209 |Input Switch Status Ack. (CC)
P2.4.2.13 |Inching Ref 1 413 INs hmns | %Xuj(¢d) %Wj k $||P2.4.2.27 |Max Speed 2 1511 |P2.6.4.4 Max Speed Limit 2 (CC)
6 3 %N 4 Sets)HfAIR/BI12% P2.4.2.28 | PID Activation 1804 [PI Controller Activation (CC)
Wj k SBFN6-TH. 1%Wj kK|$BFNZ-THH.
4.2, Fan Ack 1211 .
24214 |1/0 Ref 12 422 |o P2.4.2.29 | Motor Fan Ac Motor Fan Ack. (CC)
Wj k S B %U 7CntrBVej %kNA%T- 94| HP2.4.2.30 | Disable Pos. Speed 1813 |Positive Direction mode Disable (OC)
Wj k $B%U7 35eBCCYW| k SPABRY 5 31 | Disable Neg. Speed 1814 [Negative Direction mode Disable (OC)
P2.4.2.15 |I/O Term Control 409 | Control Place /O Terminal (CC) | P2.4.2.32 | Preset Speed 1 419 |y Wi Xjy%Xujji %W kSo%
P2.4.2.16 |Keypad Control 410 |Control Place Keypad (CC) | | P2.4.2.33 |Preset Speed 2 420 |Chapt. 2.2 Constant Reference
P2.4.2.17 |Fieldbus Control 411 |Control Place Fieldbus (CC)| [ P2.4.2.34 | Preset Speed 3 421

- P2.4.2.8 External Fault 1

U%SU7393<36 %ivarsiomt s x Bigital Input
- P2.4.2.9 External Fault 2

- P2.4.2.3 Run Enable DigIN

- P2.4.2.19 External Brake ACK. DigIN
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P2.4.2.1. Start Signal 1 P2.4.2.12. DC- Braking Command

P2.4.2.2. Start Signal 2 - STOP Mode Off DC Braking
- Start/Stop Logic ~ Signal Selection 1 / Signal Selection 2 - Current Level S U7 3 <DBCBrakeQurinStops
"SU73936363%%Xyfwy4Xytu%nQtlnhs P2.4.2.13. Inching Speed Reference 1
P2.4.2.3. Run Enable - Inching Speed Reference On
- Drive Start Enable - Inching Speed Reference S U7 3 7 3n6ht Vp %6 %6 3
- Run Enable=Off Coast Stop  , Warning Signal - Reverse Command _On
-8U7393<36 %Tinvgrsion s x § (P2.4.2.13 Inchin Refl)_*
P2.4.2.4. Reverse (Conth'PFz’lzclel 1|SEI§CtRR?f1$_>)—>i&_
-SU7393636%Xyfwy4Xyt u%QStartiSigrd®j qj hynt|s § -L.222 NN TE
Reverse Command Reverse Command . P2.4.2.14. 1/O Reference 1/2 Selection
- Off = Direction Forward, On=Direction Reverse - P2.2.4 1/0 Contr.RefSel=14 / Al1/AI2 , Reference All Al2
P2.4.2.5. Motor Potentiometer Reference Down i , Reference SUT7 37 EanBResaINse SUT 373 < %W k.
. Sels
P2.4.2.6. Motor Potentiometer Reference Up (P2.2.4I/OC(/)ntr./RefSeI|)— _
(P2.4.2.14 VORef. 1/2)—p——— [14/ AL/A2 Sel
- Off Reference (Down)/ (Up)
N 0.1
- Parameter : P2.2.14.1 MotPot Ramp Rate, P2.2.14.2 MotPotRef Reset (P2.2.4 O Contr.RefSel ) S
(P2.2.7 Reference 2 Sel ) o
P2.2.14.3 MotPotRefCopy
- Chapt. 2.5 Motor Potentiometer ( i o Qo\o_
P2.4.3.1 All Signal Sel )—{ ALIN | hfoon i
P2.4.27. Fault Reset (P2.4.4.1 A2 Signal Sel —»[ An.IN o

- Rising Edge Fault Reset . U%Kt whiji %Ht sywt q%wUqgf hj
(DI [ FB Control

P2.4.2.8. External Fault 1 (DI [Keypad Control)

P2.4.2.9. External Fault 2 (DI ]10 Control
- On thyjhynts%Uforjij%§L7367368 '.e- _iqixé =0°“':~c 0:
External Fault 1/External Fault 2 [° 1, > 1°\,_
-8U7393<36 %Tlwersion s x § @m-r °
C| 10 Control

P2.4.2.10. Acceleration/Deceleration Time Selection
- Ramp Time 1 &2 DigIN. Time S738%Wfru%Ht sywt g8 CagtfolrPlpeg j w % : /0 Control > keypad Control > Fieldbus Control
P2.4.2.15. Control from I/O Terminal
- Off=Acc/Dec Time 1 , On=Acc/Dec Time 2 P2.4.2.16. Control from Keypad
P2.4.2.11. Acceleration/Deceleration Prohibited P2.4.2.17. Control from Fieldbus
- Off Acceleration  Deceleration . - DigIN Control Place .(Running )
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—H U%%Uf wfrjyj

,
3
>

Jo

>

PC

| Parameter file(*.par) |

’Saif Open

<On- line > [ | <Off-line >

Parameter Parameter
Monitoring Monitoring
Keypad A Download
Keypad Drive
Parameter - Yyy st
. . ore
Monitoring o —| Parameter Set 1

Current Used | Load
Parameter Set Store

-« ~_ | Parameter Set 2
Download Load

{

Program

Keypad | Upload
Back- up —
Parameter set

\

P2.4.2.18. Parameter Set 1/ Set 2 Selection
-0 pi N6 Parameter Set 1 Parameter Set 2
- On edge : Parameter Set 2 Load, Off edge : Parameter Set 1 Load
- Stop Mode
NOTE : Parameter Set 1/ Set 2
P2.4.2.18 Parameter Setl/Set2  DIN

Setl Set2

U%Uf wf IS¢ty j w%

- Parameter Set 3 Parameter Set
A Current Used Parameter Set

: Drive Parameter Set
a Parameter Set 1/ Set 2
: Dirve Parameter Set

- Keypad Back- up Parameter Set
Drive  Current Used Parameter Set Keypad Memory Back-up
Parameter.

U%UTf wfrjyj w®hnXjy %6 %d %Xy w7 HBSXytwj s/
A Keypad Store
- S X; 3MarBcier Sets >Store Set6 § % S| sy Fw%
Parameter(Current Used Parameter Set)  Parameter Set 1
- S X; 3Rareler Sets > Store Set7 8§ % Sj sy pw%
Parameter(Current Used Parameter Set)  Parameter Set 2
a NCDrive Store
- Rj SZ%S1 wn{j %CuRUT BXyjt wjj WeXkX jy 063 %
Parameter(Current Used Parameter Set) ~ Parameter Set 1
- Rj sz%S1 wn{j %C%UTf BXyjt wij WXKX jy Yo7 $ %
Parameter(Current Used Parameter Set)  Parameter Set 2

U%UT wfrjyjwwXjy%ws%ntnwXjyn?%wSQtfis%

A Digital Input (P2.2.7.21 Parameter Set 1/Set2) Load
- Digital Input , Stop Mode Parameter Set  Current
Used Parameter Set Load
a Keypad Load
- S X; 3MarBeier Sets >Load Set6 § % Sj sy pw%
Parameter(Current Used Parameter Set)  Parameter Set1 Load
- S X; 3MarBeier Sets >Load Set7 8§ %  Sj sy pw%
Parameter(Current Used Parameter Set) = Parameter Set 2  Load
E NCDrive Load
- Rj sz%S1 wn{j %C%UT BQr jf y j2%Jo X % ¥ 86
Parameter(Current Used Parameter Set)  Parameter Set1 Load
- R] SZ%S1 wn{j %C%UTf BQn jf ¥ j%KJoX j%y % 36
Parameter(Current Used Parameter Set)  Parameter Set 2 Load
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P2.4.2.19. External Brake Acknowledgement P2.4.2.25. Quick Stop Function

- Mechanical Brake (ON:Open, OFF:Close - OFF = Quick Stop(E- Stop) Function
- P2.12.12.2 BrakeFaultDelay Fault Alarm A OFF 1%SU73836936%Vznhp%RBtgpt u %Rt i |
A Ext. Brake Control = ON(Open) & Ext Brake ACK = OFF (Quick Stop Mode = 0/Coasting, 1/Ramping)
a Ext. Brake Control = OFF(Close) & Ext Brake ACK = ON a Quick Stop Mode = 1/Ramping 1%SU73836937%Vznhpo?
- Uf wfrjyjwh?%SL736: %Gwf pj %Ht sywt s % .
-SU7393<36 %Tlnvgrsion s x § E Quick Stop , Stop , Quick Stop
P2.4.2.20. Cooling Monitor Motor Speed Stop Mode , Stop
- Drive , Cooling Unit (ON= ) ¢ Quick Stop ; Start
Ruick Stop Operations
U %ogging Function (DI [Quick Siop) So—| TON
- Jogging Function Chapt3 %S 737 %Ht sxyf sy %Wj kj w (lQuicksopiobeD T —I_.
Jogging Function (FB]FB Control Word.802————{ >o0—H 4 1
(MF] SB Control Word.Quick Stop ————»

-STYJ%? %F uuqnhf yurztwsu% %4 \JoggiRyZ-gngtion
Inching Function

P2.4.2.21. Enable Jogging
- ON = Jogging Function Enable

—Quick Stop Pre:

.| TON Quick Stop Active
(P [ QuickStopAckDelay ——p| T

ABS| d/dt

P2.4.2.22. Jogging Reference 1 —
P2.4.2.23. Jogging Reference 2 i
- DigIN P2.4.2.21 Enable Jogging = ON 1%0t 1 1 nsl %Wj k S6 >
Drive Start (FB]FB Control Word.B02)———»] TRUE _’%‘.’ﬂo——’_: &
. Parameter (FBIFB Control Word.B00)—| >0 “ ° 4
: P2.3.9 Jogging Inc Ramp  P2.3.10 Jogging Dec Ramp P2.3.11JoggingRampShape (1] Fieldbus Control)
P2.3.12 JoggingStopFunct  P2.2.11.2 Jogging Ref 1 P2.2.11.3 Jogging Ref 2 [l Zat s Btz
(1] No Start cmd)
P2.4.2.24. Reset Position (Reset Encoder Counter) P2.4.2.26. Input Switch Acknowledgement
- On Edge = Encoder , Encoder Counting 0  Reset - Input Switch 1%TKK%B%SNsuzy %X| nyhm%Tuj
- V1.25.20 Shaft Rounds(ID1170 ), V1.25.21 Shaft Angle(ID1169 ) - Parameter: DIgOUT P2.5.1.29 MCC Close Cont. P2.5.1.30 MCC Close Pulse.
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P2.4.2.27. Digital Input Max Speed Limit 2
- ON = Maximum speed P2.6.4.4 Max Speed Limit 2

P2.4.2.28. Pl Controller activation
- On = PI Controller On

P2.4.2.29. Motor Fan Acknowledge

- Motor Fan Monitoring

- 6 Warning
P2.4.2.30. Disable Positive Speed

- Motor Mode Disable

P2.4.2.31. Disable Negative Speed
- Motor Mode Disable

P2.4.2.32. Preset Speed 1
P2.4.2.33. Preset Speed 2
P2.4.2.34. Preset Speed 3

- Preset Speed Digital Input

- Digital Input P2.4.2.32. Preset speed 1 ~ P2.4.2.34 Preset speed 3
P2.2.11.4 Preset Speed 1 ~ P2.2.11.10 Preset Speed 7

- DigIN Preset Speed 1 ~ 3 0
P3.1 Control Place P2.2.4~P2.2.7 Control Place
Speed Reference

Reference Selection

DigIN:x.x DigIN:x.x DigIN:x.x
Speed Reference | Preset Speed 1 | Preset Speed 2 | Preset Speed 3
(P2.4.2.32) (P2.4.2.33) (P2.4.2.34)
Basic Reference * 0 0 0
Preset Speed 1 1 0 0
Preset Speed 2 0 1 0
Preset Speed 3 1 1 0
Preset Speed 4 0 0 1
Preset Speed 5 1 0 1
Preset Speed 6 0 1 1
Preset Speed 7 1 1 1

* Basic Reference = P2.2.4 1/0 Contr.RefSel ~ P2.2.7 Reference 2 Sel

Ref Source

(P2.4.2.32 Preset Speed 1 ——
(P2.4.2.32 Preset Speed 2 ———
(P2.4.2.34 Preset Speed 3 h

[)

o«

Bor«

S2

(Control Place  Select Ref@—bgo\og)_ Reference
)

(P2.2.11.4 Preset Speed 1 —¥{=0 001

(P2.2.11.5 Preset Speed 2_)—»{20 o010

(P2.2.11.6 Preset Speed 3_ {20 011

(P2.2.11.7 Preset Speed 4_)—»}o 100

(P2.2.11.8 Preset Speed 5_ {20 101
(P2.2.11.9 Preset Speed 6 )—»{% 110
(P2.2.11.10 Preset Speed 7 —bfo 111
U $2.2.11.4~10 Preset Speed 1~7%

0~ $2.6.4.2 Pos Speed Limit3

1

--

)
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4.3 Analogue lnputl & 2

- /0 Analog Input Jumper , Parameter Jumper
U % %ILiknk Analog Input ( Al )
B £3 G 2.4 INPUT SIGNALS ~ Index Variable Text | Value Default Unit | Min Max ID
& (] G241 BASIC SETTINGS P2431 411 Signal Sel |&niN:A1 AniIN:A.1 AniNOT|[  AnIN:ENO] 377
fip= P2432  |AllFilter Time 0.000 0.000 s 0.000 32000 324
3 624.2 DIGITAL INPUTS P2433  |Al Signal Range 10/020mAA0V [ 0 0 3| 320
LRI} G 2.4.3 ANALOG INPUT 1 P2434  [Al Custom Min 0.00 0.00 % -160.00 160.00) 321
®- (] G244 ANALOG INPUT 2 P2435  [All CustomMax [100.00 100.00 % -160.00 160.00[ 322
- P2436  |All RefScale Min 0 0 ipm 0 32000| 303
L G245 ANALOG INFUT 3 P2437 AN RefScale Max 0 0 tprn 0 30000 304
# ] G 24BANALOG INPUT 4 P2438  |AlllopstDeadZone 0.00 0.00 % 0.00 2000 382
® () G2470PTIONS P2438  [Al1 Sleep Limit [0.00 0.00 % 0.00 100.00[ 385
1 G 25 0UTPUT SIGNALS P24310 AN Sleep Delay 0.00 0.00 s 0.00 32000| 386
oo ocwarerTTiice P243711  [A JoystDffset 0.00 0.00 % -100.00 100.00[ 165
B <3 G 24 INPUT SIGNALS ~ Index Variable Text | Value Default Unit | Min Max D
# (] G241BASICSETTINGS P2441 Al2 Signal Sel |AnlNA2 AnIN:A.2 AnlN:01|  AnIN:E0] 388
fip= P2442  |AI2Filer Time 0.000 0.000 s 0,000 32000 329
® [ G24.2DIGITAL INPUTS P2443  |AI2Signal Range 117420 mA 0 0 3| 3%
F [ G243 ANALOG INPUT 1 P2444  [A12 Custom Min 20.00 0.00 % -160.00 160.00) 326
R G 2.4 4 ANALOG INPUT 2 P2445  [AI2 CustomMax [100.00 100.00 % -160.00 160,00 327
- P2446  |AI2RefScale Min 0 0 ipm 0 32000 393
L G245 ANALOG INFUT 3 P2447 A2 RefScale Max 0 0 fprn 0 3000 394
# ] G 24BANALOG INPUT 4 P2448  |Al2JopstDeadZone 0.00 0.00 % 0.00 2000 395
® () G2470PTIONS P2448  [AI2Sleep Limi [0.00 0.00 % 0.00 100.00[ 396
1 G 250UTPUT SIGNALS P24410 A2 Sleep Delay 0.00 0.00 s 0.00 32000| 397
o cwarerTTiice P244711  |AI2 JoystDffset 0.00 0.00 % -100.00 100.00[ 166
Index Parameter ID no. Description Index Parameter ID no. Description
P2.4.3.1 |All Signal Sel 377 | Al Signal(AnIN) P2.4.4.1 |AI2 Signal Sel 388 | Al Signal(AnIN)
P2.4.3.2 |All Filter Time [s] 324 | Al Signal Filtering Time P2.4.4.2 |Al2 Filter Time [s] 329 |AlSignal Filtering Time
P2.4.3.3 |All Signal Range 320 [Al Signal Range P2.4.4.3 |Al2 Signal Range 325 [Al Signal Range
. Signal Range=3/Custom Range . Signal Range=3/Custom Range
0, 0,
P2.4.3.4 |All Custom Min [%] 321 P2210Min S Al Signal Range P2.4.4.4 | Al2 Custom Min [%] 326 P2210Min S Al Signal Range
Signal Range=3/Custom Range Signal Range=3/Custom Range
0, 0,
P2.4.3.5 |Al1 Custom Max [%] 322 | 5551p S Al Signal Range P2.4.4.5 |Al2 Custom Max [%] 327 | poo1p S Al Signal Range
. Ref Scali . Ref Scali
P2.4.3.6 |AllRef Scale Minfrpm] | 303 | crorenee Scaing P2.4.4.6 |Al2 Ref Scale Minrpm] | 393 | cro onee Scaing
Al Signal Min Reference Speed Al Signal Min Reference Speed
Ref Scali Ref Scali
P2.4.3.7 | All Ref Scale Max [rpm]| 304 | cro'eonce Scaing P2.4.4.7 | A2 Ref Scale Max [rpm]| 394 | cro'once Scaing
Al Signal Max Reference Speed Al Signal Max Reference Speed
P2.4.3.8 |AllJoyst DeadZone [%]| 382 |F N %Wj (Hogstick Mode) Dead Zone P2.4.4.8 | Al2 Joyst DeadZone [%]| 395 |F N %Wj (Ho@stick Mode) Dead Zone
P2.4.3.9 |All Sleep Limit [%] 385 | Sleep function Al Signal Level Limit P2.4.4.9 |Al2 Sleep Limit [%] 396 | Sleep function Al Signal Level Limit
P2.4.3.10 |All1 Sleep Delay [s] 386 | Sleep function Al Signal Limit P2.4.4.10 | Al2 Sleep Delay [s] 397 | Sleep function Al Signal Limit
P2.4.3.11 |All Joyst Offset [%] 165 |F N %W; (Bosstick Mode) 0 speed point P2.4.4.11 | Al2 Joyst Offset [%] 166 |F N %W; (Bosstick Mode) 0 speed point




U %nalog Input 1 & 2 for Reference

(P TAIx Signal Range

100% (1/4- 20mA) —

1009% (0/0- 20mA/10V) —PF-on_ |
=0
100% (2/- 10~+10V) —pt%0

3,

(P T Alx Custom Max)
(P ] Alx Filter Time =
(P [ Alx Signal Sel} — ] out max
5 H Filter
-0% » AnIN:0.1 ] P IN_Max
AnIN:O.Z < “ i >IN All Ref
. »{ IN_Min
AnIN:0.3 =
K’TNM —»| out_win Al2 Ref
AnIN10.5 ° (P T Alx Signal Range)
% 0% (0/0- 20mA/10V)—D9°w:\F_
W 20% (1/4- 20mA) —ptLo
W O%(2/-10—+1OV)—D§O
90% N
-_’-100% 4°AnIN:O.lO (P JAIx Custom Min o
! i 0,
(Analog input Board A ——p{ANINXX_o (P [Process Speed) ?f_
1
(P JAIx RefScale Max)
(P T Aix RefScale Min)
1.1
B 00%
(P]  Min Speed B
P2.4.3.1. All Signal Selection
P2.4.4.1. Al2 Signal Selection
- AI1/AI2 Signal AnIN
AnIN:| 0.1 | 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 0.10
0% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%

P2.4.3.2. All Signal Filtering Time
P2.4.4.2. Al2 Signal Filtering Time
- Al Signal filtering Filtering time [s]
- Filtering time : Al Source Filtering (63% )
ABGSxy %t wijwrn?%ut]|jwrhgnrny%
a7Ssi %t wijw%?%Xujji %W] kj wj shj %

( Filtering time = 2 x Filtering time)
- Filtering
A 63%
?2%Xujji %W k S%B%7 %} %Kn q ¥ Filtkenng timy nr j 1 %
a 90%
?2%Xuj ji YONpIkBRABRY j wn s | %y ner j2IxHilkedng fime % Wj
E 100%
?2%Xujji YO\ %}SWIBG Y] wnsl %y rr b3 REilXring timé %V
- Monitoring Filter
[%] [%]
A A
Unfiltered Signal 120% /Unfiltered
100% 4--t--X-F A/ s 100% //
™~ Filtered Signal 80% < -
| ___K)}_(____ 2'nd order Filter
R o e 60% /:X N\ (FreqSReference)
i 40% 7 1'st order Filter —
i 20% /A 03%
0 <_>: >i[s] ° *,: > 1[s]
Filter time Filter time
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P2.4.3.3. All Signal Range
P2.4.4.3. Al2 Signal Range
- Al Signal Range
(0/0 - 20mA/10V, 1/4 -20mA, 2/-10~+10V, 3/Custom Range)
- -10~+10V Al Range Speed Reference
ASU7 373090 < %3S RojBWo; <HFjNB % JMI2 doystidk p % %
: - 10~+10V = - ProcessSpeed(- Al RefScaleMax) ~ ProcessSpeed(Al RefScale Max)
a SU7 3739 o< %8S #6/AMjJeystick%  7/Al Joystick
: -10~+10V = 0 (Min Speed or Al RefScaleMin) ~ Process Speed(Al RefScale Max) P2.4.3.6.
U%St yj %? %T u yHAM s %EGEM7f Bxpander Board P2.4.3.7.

P2.4.3.4. All Custom Min Setting
P2.4.3.5. All Custom Max Setting
P2.4.4.4. AlI2 Custom Min Setting
P2.4.4.5. Al2 Custom Max Setting
- P2.4.x.3 Signal Range = 3/ Custom Range ,
P2.2.10 Min Speed P2.2.1 Process Speed Al Signal Range
[0~100%] Al Custom Min [%] Al Custom Max [%]

All Reference Scaling, Min Value
All Reference Scaling, Max Value

& Al Signal Range Al Signal P2.4.4.6. AI2 Reference Scaling, Min Value
0 D- 100%3 1 SAMA/ 20%- 100%3 P2.4.4.7. AI2 Reference Scaling, Max Value
0- 20mA or 0- 10V DD%- 100% 4-20mA or 2- 10V D20%- 100% - Al Signal Reference Scaling P2.2.10 Min Speed P2.2.1 Process Speed

(%]
U %l RefScale Min=0 & Al RefScale Max=0 ,
P2.2.10 Min Speed P2.2.1 Process Speed

Reference [rpm]
A

ProcessSpeed ---
(Al RefScale Max)

Reference [rpm]
A

ProcessSpeed}---
(Al RefScale Max)

Reference [rpm] Reference [rpm]
A A
Process Speedf------------=-=--------—, Process Speed}----- e

Min Speed
(Al RefScale Min)0

Min Speed RefScale Max
(Al RefScale Mln)o% 20'%

Analog Input

% 100% 100%

Analog Input

2S10- +10V3 3 Lustom Ranges ,
-10V- +10V DZ 100% - +100% Al Custom Min[%)] + Al Custom Max[ %] RefScale Min
Min Speed > Min Speed , N
Referenfie [rpm] Reference [rpm] P ” T00% p T T00%
ProcessSpeed T___________________ A Custom Custom Custom Custom
(Al RefScale Max) ProcessSpeed |--------cmomommmaaooog Min Max Min Max
(Al RefScale Max) Analog Input Analog Input

<Al RefScale Min=0 & Al RefScale Max=0

> <Al RefScale Min>0

Al RefScale Max>0

< > P2.4.3.8. All Joystick Input Dead Zone
i " analog Input Min Speed i | | P2.4.4.8. AI2 Joystick Input Dead Zone
i ginp (Al RefScale Min) - e T Do 5
| * Custom Custom - Joystick Dead Zone
Min Max - Joystick Al Signal[%] Level , Al Signal 0%
E Analog Input
5 - ProcessSpeed

¥ (- Al RefScale Max)
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Reference [rpm] P2.4.3.11. AllJoystick Offset / P2.4.4.11. Al2 Joystick Offset

A
RefScale Max - - - Analog Input(Joystick) Speed Reference 0 [%0]
Process Speed - -
Reference [HZ]
A
Min Speed = 100%
RefScale Min=0Hz
) - Al Joystick 1
A'Q'(\;'n DeadZone | /-}IOI\(/)I? :
«—— f 4 : > Analog Input
1 Custom Al Joystick Custom
. Min DeadZone Max

- Process Speed
1 RefScale Max

U%XqjjuwKzshynts
Speed function , Al Signal
Drive  Stop

Analog Input
1009%%

Sleep Limit \U ----- //,/

0% » Time[s]
Run State | [

P2.4.3.9. All Sleep Limit/ P2.4.4.9. Al2 Sleep Limit
- Sleep function Al Signal Level [%0]

P2.4.3.10. All SleepDelay/P2.4.4.10. Al2 Sleep Delay
- Sleep function Al Signal Al Sleep Limit [s]

n -45



4.4 Analogue Input 3 & 4

Analog Input 3 & 4 Signal  Fieldbus . Siganal scaling & Inversion .
Signal Scaling & Inversion PLC ( zero ) Signal Maximum
E- 3 G 24 INPUT SIGNALS Index Variable Text Walue Default Unit I Min Max 1D
& (] G 241BASIC SETTINGS P2451 A3 Signal Sel |AnIN:0.1 AnIN:0.1 AnlN:01|  AnM:ED[ 141
p= P2452  |AlI3Filer Time 0.000 0.000 s 0,000 10000 142
® L1 G24.2DIGITAL INPUTS P2453 A3 Custom Min 0.00 0.00 % 160,00 160.00 144
® 1 G 2.4.3ANALOG INPUT 1 P2454  |AI3 Custom Max 100.00 100.00 % -160.00 160.00] 145
B[] G244 ANALOG INPUT 2 P2455 413 Signal Inv |0/ No Inversion 0/No Inversion 0 1] 151
Y REEFEATEE P2456  |AI35cale Min 0 0 -32000 32000| 1037
i 24D ANALOG INELT S P2457  |Al35cale Max [10000 10000 -32000 32000| 1038
# ) G24BANALDG INPUT 4 P2458 A3 Contiol ID 0 0 D 0 10000] 1509
E- 3 G 24 INPUT SIGNALS Index Variable Text alue Default Unit I Min Max 1D
@ (] G241 BASIC SETTINGS P2481 414 Signal Sel [AnIN:01 AniN:0.1 AnlN:01|  AnlN:ETD] 152
ipe P2462  |Al4Fiter Time 0.000 0.000 s 0.000 10.000[ 153
® L) G24.2DIGITAL INPUTS P2463 Al Custom Min 120,00 20.00 % 160.00 160.00 155
® ] G 2.4.3ANALOG INPUT 1 P2464  |Al4 Custom Max 100.00 100.00 % -160.00 160.00) 156
#-(] G244 ANALOG INPUT 2 P2465 Al4 Signal Iny |0/ No Inversion 0 /No Inversion 0 1] 162
- P2466  |AldScale Min 0 0 -32000 32000| 1033
i '4'ANAL 'NUT : P2467  [Al4ScaleMax [10000 10000 -32000 32000] 1040
Sl G 2.4.6 ANALOG INPUT 4 P2468 A4 Contiol ID [0 0 ID 0 10000] 1510
Index Parameter ID no. Description Index Parameter ID no. Description
Al Signal(AnIN) Al Signal(AnIN)
P2.4.5.1 |AI3 Signal Sel 141 |- AnIN:0.1 Fieldbus P2.4.6.1 |Al4 Signal Sel 152 |- AnIN:0.1 Fieldbus
P2.4.5.2 |AI3 Filter Time [s] 142 | Al Signal Filtering Time P2.4.6.2 | Al4 Filter Time [s] 153 |Al Signal Filtering Time
P2.4.5.3 |AI3 Custom Min [%] 144 | Al Signal Range P2.4.6.3 | Al4 Custom Min [%] 155 | Al Signal Range
P2.4.5.4 |AI3 Custom Max [%] 145 | Al Signal Range P2.4.6.4 |Al4 Custom Max [%] 156 | Al Signal Range
P2.4.5.5 |AI3 Signal Inv 151 | Al Signal Range Inversion P2.4.6.5 |Al4 Signal Inv 162 | Al Signal Range Inversion
. Reference Scalin . Reference Scalin
P2.4.5.6 |AI3 Scale Min 1037 >eaing P2.4.6.6 |Al4 Scale Min 1039 >caing
Min Reference Min Reference
Reference Scalin Reference Scalin
P2.4.5.7 |AI3 Scale Max 1038 g P2.4.6.7 |Al4 Scale Max 1040 g
Max Reference Max Reference
P2.4.5.8 |AI3 Control ID 1509 | Scaling Parameter ID P2.4.6.8 |Al4 Control ID 1510 |Scaling Parameter ID
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U %nalog Input 3 & 4 for Reference

(P J AI3~4 Custom Max —

(P Alz~4 Signal Sel} A Scale
0.9 —r y 100%—p| Out_Max
- 0_1 Filter »] IN_Max
o e { :,N_Mm
(P [A¥B/4 Filter Time) oun
(P ] AI3~4 Custom Min ) Scale
(P [ Ai3~4 Scale Max) P Out_Max
1 IN_Max
»1 IN_Min
(P T Ai3~4 Scale Min) out_Min
Write to
(P T Al3~4 Control.ID) Par 1D
P2.4.5.1. AI3 Signal Selection
P2.4.6.1. Al4 Signal Selection
- AlI3/Al4 Signal AnIN
AnIN: (01|02 | 03| 04 | 05 | 06 |07 ] 08| 09 | 0.10
0% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%
U%SFs NS?536 3 Fieldbus Al3/Al4

Fieldbus ,
- AI3(ID 27)  Al4(ID 28) FB Process Data In
- x100 Scale(Analog Input Format : #.## %) PLC
P2.4.5.2. AI3 Signal Filtering Time
P2.4.6.2. Al4 Signal Filtering Time
- Al Signal filtering Filtering time
- Filtering time : Al Source Filtering (63%

AlI3/AI4 6 Sxy %t wi j wwkngyj wns|

[s]

)

- Filtering

A 63% : Filtering time
a 90% 2 x Filtering time
E 100% 5 x Filtering time
[%] [%]
A A
Unfiltered Signal
120% /Unfiltered
100% F—--%--A-F A\ == 100% /
Filtered Signal / \
R e 60% - Ay———-No———--------------
! 40% ! 1'st order Filter —
! [ “esw
' 20% .
! 1
0 < ,E G ! > t[s]
Filter time Filter time

P2.4.5.3. AI3 Custom Min Setting
P2.4.5.4. AlI3 Custom Max Setting
P2.4.6.3. Al4 Custom Min Setting
P2.4.6.4. Al4 Custom Max Setting
- Al Signal Range Al Custom Min [%]
(- 160%~160% )

Al3/ Al4 Output
A

Al Custom Max [%]

Alx Scale Max

Alx Scale Min } . —> Analog Input
0% Custom Custom 100%
Min Max
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P2.4.5.5. AI3 Signal Inversion U Example

P2.4.6.5. Al4 Signal Inversion Al Signal 70.00%~130.00% Motor FWP Voltage
- AlI3 A4 Parameter , Analog ) - Set Scale Min to 7000 = 70.00%
- Signal Inversion . - Set Scale Max to 13000 = 130.00%
PLC FB Power Limit , PLG Drive - Set Controlled ID = 603 (P2.8.3.4. Voltage at FWP)
Power Limit 0O .PLC Inversion 0 Signal 0V~10V(0mA~20mA) Al Signal 3 70.00%~130.00%
Maximum Power Limit . FWP Voltage

- 0/ No Inversion, 1/ Inverted
Al3/ Al4 Output

Al3/Al4 Output 130001\ = Field weakening point voltage (ID603)
A e T
Alx Scale Max f reoee ¢ Alx Scale Max i
P |
. |
1 1 \
b |
1 1 \
P :
| ! !
o |
: | : 7000 !
Alx Scale Min HEE .
0% Custom Custom 100% Analog Input Alx Scale Min !
Min Mex ! » Analog Input
0% 40% 80%  100%
P2.4.5.6. AI3 Signal Minimum Value Custom Custom

) ) Min Max
P2.4.5.7. Al3 Signal Maximum Value

P2.4.6.6. Al4 Signal Minimum Value
P2.4.6.7. Al4 Signal Maximum Value
- Parameter
- Format Integer
x100 Scale(Analog Input Format : #.## %) PLC

P2.4.5.8. AI3 Controlled ID
P2.4.6.8. Al4 Controlled ID
- AI3/Al4 Scaling Parameter ID
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4.5 Options ( Inversion Control )

Inversion Control , Input Signal
B £ G 2.4 INPUT SIGNALS " Index Variable Text | Value Default Uit | Min Max D
# (] G 24.1BASIC SETTINGS F2471 INY Commands £5535| 1091
®- (] G 24.2DIGITAL INPUTS
# [ G 2.4.3ANALOG INPUT 1
®- (] G 2.4.4 ANALOG INPUT 2
() G245ANALOG INPUT 2
®-(] G246 ANALOG INPUT 4
ERI] G 2.4.7 OPTIONS
1 G 250UTPUT SIGNALS v
Index Parameter ID no. | Unit Description
Input Signal
BOO = +1 = Invert External Fault 1
P2.4.7.1 Inversion Commands 1091 BO1 = +2 = Invert External Fault 2
B02 = +4 = Inverted Run Enable Digital Input
B03 = +8 = Inverted Brake Acknowledge Digital Input
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5. Output Signals
5.1 Digital Output Signals

=43 SIall Index Variable Text alue Default Urit Min Max 1D

E-E3 Main Menu P251.1 Ready DigOUT:A.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10| 432
3 M 1 Monitor P2512 |Run DigOUTB.1 DigOUT:0.1 DigDUT:0.1| DigDUT-E10] 433
P251.3  [Faut DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 434
= {3 M 2 Parameters P251.4  |Faul, Inverted DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 435
(1 G 2.1 BASIC PARAMETERS P2515  |Wamning DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 436
P2516  |Ext Fauk/wam, DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 437
1 G 22 REF HANDLING P251.7  |Al Ref Faul/wamn DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 438
=1 G 23 RAMP CONTROL P2518 | OverTemp'Wam, DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10| 439
# (] G 24 INPUT SIGNALS P251.9  |Reverse DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 440
B3 G 250UTPUT SIGNALS P251.10  [WrongDirection D?gEIUT:EIJ D?gEIUT:EH D:IJUUTZUJ DEQUUT:E,‘ID 441
P G 251 DIG OUT SIGNALS P25111  |AtRef Speed DigOUT:0.1 DigOUT:0.1 DigDUT:0.1 | DigOUT:E 10| 442
T ——— P251.12 |Inching1 DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigDUT:E.10] 443
(1 G 25.2ANALOG OUTPUT 1 P251.13 |10 Control Place DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigDUT:E 10| 444
# (1 G 25.3ANALOG OUTPUT 2 P251.14 |ExtBrake Contdl DigDUT:0.1 DigDUT:0.1 DigDUT:0.1| DigDUT:E.10] 445
P251.15 |ExtBrakeCullnv DigOUT B.2 DigOUT:0.1 DioDUT:0.1| DigOUT:E.10] 446

G 254 ANALOG OUTPUT 3
+ 4 P251.16 | MotThem Flt/Wm DigDUT:0.1 DigOUT:0.1 DigDUT:0.1| DigDUT:E.10| 452
(] G 255ANALOG OUTPUT 4 F25117 | Limt Control ON DigOUT.0.1 DigOUT 0.1 DigDUT-0.1| DigOUT-E.10| 454
(1) G256 DELAYED DD 1 P251.18  |FB Diglnput1 DigOUT.0.1 DigOUT.0.1 DigDUT:0.1| DigOUT:E.10] 455
® £ G257 DELAYED DD 2 igg:zg Esg [jaig|1 Pat',lzn g' OUT.0.1 DigOUT:0.1 DigUT c|1D Di IJUTzED!l]g E?s

RN N I3 Inpu g L 19 L g LIS Ig e
E3 G 26LIMIT SETTINGS F251.21 |FB Dig2 Param 0 D i 2000 842
B[] G 27FLUX DCCURR. P251.22 |FBDiglnput 3 DighUT:0.1 DighUT:0.1 DigDUT:0.1| DigOUT:E.10| 457
(1] G 28MOTOR CONTROL P251.23 |FB Dig 3 Param. 0 ID 0 2000 893
- P251.24 |FB Diglnput 4 DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 169
1+ .

# L G 23 SPEED CONTROL P251.25 |FB Dig 4 Param. 0 ID 0 2000 894
& G 270DRIVE CONTROL P251.26 |FB Diglnput5 DiglUT:0.1 DiglUT0.1 DigOUT:0.1| DigOUT:E.10] 170
(] G 211 MASTER FOLLOWER P251.27 |FB Dig5 Param 0 ID 0 2000) 895
(1 G 212PROTECTIONS P251.28  |Safe Disable Act DigOUT:0.1 DigOUT:0.1 DigdUT:0.1) DigOUT:E.10| 756
3 G 213 FIELDBUS P251.29 |MCC Close Cont. DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 1218
' P251.30 |MCC Close Pulse DigOUT:0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 1219
(] G 2141D FUNCTIONS P251.31 |Motor Fan Cont. DigDUT:0.1 DigDUT:0.1 DigDUT:0.1 | DigDUT:E.10] 1805
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Index Parameter ID no. Description Index Parameter ID no. Description
P2.5.1.1 |Ready 432 | Drive Ready P2.5.1.17 | Limit Control ON 454 | One of Limit Controller is Active
P2.5.1.2 |Run 433 | Drive Run(Modulation) P2.5.1.18 |FB Dig Input 1 455 |FB CWB11
P2.5.1.3 |Fault 434 |Fault Trip P2.5.1.19 |FB Dig 1 Parameter ID| 891 Parameter
P2.5.1.4 |Fault. Inverted 435 |Drive Fault P2.5.1.20 | FB Dig Input 2 456 |FB CWB12
P2.5.1.5 |Warning 436 |Warning P2.5.1.21 |FB Dig 2 Parameter ID| 892 Parameter
P2.5.1.6 |Ext. Fault/Warning 437 |External Fault/Warning P2.5.1.22 | FB Dig Input 3 457 |FB CWB13
P2.5.1.7 |Al Ref Fault/Warning 438 |F N%9 r F %WjikAS P2.5.1.23 | FB Dig 3 Parameter ID| 893 Parameter
P2.5.1.8 |Over Temp. Warning 439 | Drive Over Temperature Active P2.5.1.24 | FB Dig Input 4 169 |FB CWB14
P2.5.1.9 |Reverse 440 |Output Speed < Orpm P2.5.1.25 | FB Dig 4 Parameter ID| 894 Parameter
P2.5.1.10 [Wrong Direction 441 |Reference < > Speed P2.5.1.26 |FB Dig Input5 170 |FB CWBI15
P2.5.1.11 |At Ref. Speed 442 |Reference = Speed P2.5.1.27 |FB Dig 5 Parameter ID| 895 Parameter
P2.5.1.12 |Inching 1 443 |Inching Speed Command Active P2.5.1.28 | Safe Disable Active 756 | Safe Disable
P2.5.1.13 | IO Control Place 444 |10 Control Active P2.5.1.29 | MCC Close Continues | 1218 |Main Switch On Control(Continues)
P2.5.1.14 |Ext. Brake Control 445 | External Brake Open Command P2.5.1.30 | MCC Close Pulse 1219 [Main Switch On Control(2 Pulse)
P2.5.1.15 |Ext. Brake Control Invert. | 446 |External Brake Open Command Invert. P2.5.1.31 | Motor Fan Control 1805 |Motor Fan Control
P2.5.1.16 |Motor Therm. Fitt Wrn | 452 | Thermistor Fault/Warning
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P2.5.1.1. Ready P2.5.1.5. Warning
-SWj fi~%yt %Tuj wfyj$% - Warning
- Non Ready
t Wzs %Isf FEdpff % t 1 Ho[ t gy fl j %nx %ytt %Qt | 4
t Kf zqgy %n x %F h ytnKG%Ht f xy %Xyt u%Fhyn{]j
t X nyhm»%»Ts %Ns mngny
- Non Ready Monitoring Value
Non Ready Cause(ID1608), Prevent MC Ready(ID1609) P2.5.1.7. Al Reference Fault or Warning (4mA)
-9a875r F%Fsf gt | %N $ault or ¥aMjing S %

5%‘?'%6' External Fault or Warning
- External Fault or Warning
-DigINSU739373=%J}yjwsfq®wWKfzqy %63 %+t %SU7
G2.12 Protections SU7367368%J} yj ws frquit\drmng y $

SReady Operations

-90875r F%Wj Rrii\NAo G2.12 Protections SU73673; %9r F%

(P ] Quick Stop Mode)—*
Wj k S %4mA Fault or Warning
TRUE —pttoRemd

>0 %—I_, P2.5.1.8. Drive Over Temperature Warning
(DI]_Run Enable) ™ B - Drive

—Pre- Charge OK;_> & R - Temp. Limit Type

—Fault Acti

o e ™ P2.5.1.9. Reverse

(FB] FB Control Word.B01)

(P ] Quick Stop Mode)—*

- Drive  Output Speed (Reverse)
P2.5.1.10. Wrong Direction

FALSE—»i_:iag‘_P
g - Motor Wj k S
Coast]
M—» il .  Motor Wi k o
=&4I - t Rt ytw Wj kS
> e t 1 wn{]j Ramp Down
-Drive Stop >
([ e GO WoraBoD—[>o P2.5.1.11. At Reference Speed
— - Induction Motor : Speed Reference nominal Slip
P25.1.2. Run - PMSM :Output Frequency Wj k S %Kwj tHzj s h ~
- Drive Running(Modulation) P2.5.1.12. Inching Speed
P2.5.1.3. Fault - Inching Speed Command
- Fault Trip P2.5.1.13. 10 Control Place
P2.5.1.4. Inverted Fault - Control Place 1/O Terminal

- No Active Faults
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SExternal Brake Control$

P2.5.1.14. External Brake Control —Speed RefRampout—»|"BS NI >

- External Brake Control DigOUT —CL Controb———— &

. - —Flux Read

- Brake Close Command = DigOUT.x ON (P] BrakeOFFRPMLimOL)—PQOJ\)_ —F;Juxnn?r?gy—r’ open—s

- Brake Control Logic EL736: %%GWF pj %Ht sy wt q|¥ R4 BrakeOFFRPMLImMCL————>t'0 Close

- Note : Master/Follower Function , Follower Drive Brake J

Open Follower Drive  Master Driver (R I Motor Current) _ i .
Brake Open (P [ BrakeOnOffCurLim } » al
- PLC AuxControlWord.B7 Drive Brake Brake Runnin r
- g A
Open .(forced Brake Open) —Fault Active > P
r al

P2.5.1.15. External Brake Control, Inverted e — Po I,' & Hr T

- Inverted  External Brake Control  DigOUT ~Speed RefRampOut—" "1 A %

- Brake Open Command = DigOUT.x ON —Reverse Direction—y f g

) (P [ BrakeONRPMLIm+)—>| %! K

P2.5.1.16. Motor Thermal Protection & |BrakeONRPMLim—)—>—1;_.\_ g,

- Motor Over Temperature Thermistor (OPT- AF Board ) o Reauest =3

9 ~Run ue54| >O0—p
Uwt yj hynt s %Uf wf MhesmjstarBolSesp83 6 73 : 3 ; % -Speed:efRampOut—b - J&

0—»

P2.5.1.17. Limit Control Active

- Drive Limit Controller  Active -
U Brake Control |MasterBrake0penCmd>—l_’ & 41
Brake Control Logic S§L736: %%Gwf pj %Ht sy wt g3 % —Identification R““4|>0—| r

[AuxControlword 1161.B7>

ExtBrakeCtrl,Inv

ExtBrakeCtrl

SSpeed Reference release Functions

(P | Neg Speed Limit )1

PreBrakeOpenCmd TON
. & s
(_P | Brake Mech Delay )—[ R l

TRUE—P?OTO_ . ooqi\:
[ExBrake ACK)y——flo! Ll |
—Brake Feedback ACtiVeJ—mnning 1 > \y/
P | BrakeOFFRPMLimOL ——>»f° {i—,_’ a -
( [ » X %\c

8

(P [ Brake OFFRPMLIim CL —— i

5%
-CL Con'rrolJ
(P [ Pos Speed Limit

—Speed RefRampOut:

Speed Ref Final




U%WKnjqigzx%l nl nyfqg%»WNsuzy %Ht ssj hynt

P2.5.1.18.
P2.5.1.20.
pP2.5.1.22.

Fieldbus Input Data 1
Fieldbus Input Data 2
Fieldbus Input Data 3
P2.5.1.24. Fieldbus Input Data 4

P2.5.1.26. Fieldbus Input Data 5
- Fieldbus Main Control Word Data DigOUT
- FB Dig Input 1  Fieldbus Watch dog

P2.5.1.19.

P2.5.1.21.
P2.5.1.23.

Fieldbus Digital Input 1 Parameter ID
Fieldbus Digital Input 2 Parameter ID
Fieldbus Digital Input 3 Parameter ID
P2.5.1.25. Fieldbus Digital Input 4 Parameter 1D
P2.5.1.27. Fieldbus Digital Input 5 Parameter ID
- FB Digital Input Parameter
) Fieldbus S H%Gwf pj %Ht rrfsi-NI96; . 3§
- P2.5.1.20 Fieldbus Digital Input2 416

A Profibus Control word.B11 Fieldbus DC Brake Command

P2.5.1.28. Safe Disable Active
- Safe Disable display

s P2.5.1.29. MCC Close Continues

- Main Input Switch(Bypass MC ACB)
- Pre- Charging , Main Active
- Main Input Switch  Closing On

DC- Link VoltageA

Charging Level .
MCC Close Cont.T | ot
P2.5.1.30. MCC Close Pulse

- Main Input Switch(Bypass MC ACB)
- Pre- Charging , Main Active
- Main Input Switch On- feedback 2 Pulse

A
DC- Link Voltage
Charging Level

MCC Close Cont.4

Input Switch ACK

P2.5.1.31. Motor Fan Control
- Motor Fan
- Running Motor Fan Control = ON , STOP Protection Par
S U7 3 6 M8torRarO¥fDelay § %y n r Métor Fan Control = OFF

ameter
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5.2 Analog Output1 &2 &3 &4

E-3 G 25 0UTPUT SIGNALS ~ Index Y ariable Text Y alue Diefault it I Min b ax 1D
@ (3] G 251 DIG OUT SIGNALS P2521 lout 1 signal An0UT A1 AnOUT:A.1 | AnOUT:0.1| AnOUT:END] 464
R . P2522  |lout Content 0/ Not Used 0/ Not Used D 18] 307
P} 2.5.2ANALDG OUTPUT 1 P2523  [loutFier Time 0.050 0.050 s | 000 10.000[ 308
# ] G 253ANALOG OUTPUT 2 P2524 lout Invert 0/ No Inversion 0/No Inversion 0 1] 309
(1 G 25.4 ANALOG OUTPUT 3 P2525 |lout Minimum 0/0mh 0/0 mA 0 1] 310
= P2526  |loutScale 100.0 100.0 % 1.0 1000.0] 311
L] G255 ANALOG DUTPUT 4 F2527 [lout Offset 0.00 0.00 % 700.00 10000[ 375
E- 3 G 250UTPUT SIGNALS ~ Index ‘ariable Text Value Default it I Min Max D
# (] G251 DIG OUT SIGNALS P2531 lout 2 Signal AnOUT:0.1 AnOUT:0.1 | AnDUT:01| AnOUT:E0] 471
- F2532 |lout 2 Content 0/ Not Used 0/ Not Used 0 18] 472
] G252 ANALDG OUTPUT 1 P2533  [lout2Fiter T 0.050 0.050 s 0.000 10000 473
LRI G 2.5.3 ANALOG OUTPUT 2 P2534  [lout2Invert 0/ No Inversion 0/No Inversion 0 1] 474
(] G254ANALOG OUTPUT 3 P2535 lout 2 Minimurn 0/0mb 0/0mA 0 1 475
= P2536  |lout2Scale 100.0 100.0 % 1.0 1000.0] 476
# L] G255ANALOG OUTPUT 4 F2537  [lout 2 Ofiset 0.00 0.00 % q00.00 100.00 477
E-3 G 25 0UTPUT SIGNALS ~ Index Yariable Text alue Diefault it I Min b ax 1D
@ (3 G 251 DIG OUT SIGNALS P2541 lout 3 Signal AnOUT:01 AnOUT:0.1 | AnOUT:01] AnDUT:E1D] 478
- P2542  [lout3Content 0/Not Used 0/ Not Used 0 193] 473
(@ G 252ANALOG OUTPUT 1 P2543  [lout3FiterT 0.050 0.050 s | 000 10.000[ 490
- G253ANALOG OUTPUT 2 P254.4 lout 3 Invert 0/ No Inversion 0/ No Inversion 0 1] 48
(] G 2.5.4 ANALOG OUTPUT 3 P2545  [lout 3 Minimum 0/0mé 0/0mA | 0 1] 482
= P2546  |lout3Scale 100.0 100.0 % 1.0 1000.0[ 483
[+ e}
; 1 G255ANALOG OUTPUT 4 P2547  [lout30ffset 0.00 0.00 % -100.00 100.00] 434
E- 3 G 250UTPUT SIGNALS ~ Index ‘ariable Text Value Default it I Min Max D
% (33 G 251 DIG OUT SIGNALS P2551 lout 4 Signal An0UT:0.1 AnOUT:0.1 | AnDUT:01| AnOUT:E0| 1527
- F2552  |lout 4 Content 0/ Not Used 0/ Not Used 0 13 1520
(8 G 2.5.2ANALOG OUTPUT 1 F2553  |lout4Fiter T 0.020 0.020 s 0.000 10,000/ 1521
# ]G 253ANALOG OUTPUT 2 P2554 lout 4 Irvert 0/ Mo Inversion 0/ No Inversion 1] 1] 1822
([ G 25.4 ANALOG OUTPUT 3 P2555  [lout 4 Minimum 0/0mé 0/0mA 0 1] 1523
BN O EE ANAL (0 P2556  |loutdScale 100.0 100.0 % 1.0 1000.0] 1525
. G 25.5ANALD ITPUT
D e — F2557  lloutd Offset 0.00 0.00 % 700.00 100.00] 1524
ID no. —
Index Parameter Description
Chl|Ch2|Ch3| Ch4
P2.5.x.1 |lout x Signal 464 | 471 | 478 | 1527 | AnOUT
P2.5.x.2 |lout x Content 307 | 472 | 479 | 1520 | AnOUT Content
P2.5.x.3 |lout x Filter T [s] | 308 | 473 | 480 | 1521 | AnOUT 6SXxy %twijwWKngyjwnsl BYnr j
P2.5.x.4 |lout x Invert 309 | 474 | 481 | 1522 [AnOUT
P2.5.x.5 |lout x Minimum 310 | 475 | 482 | 1523 [Signal Minimum OmA 4mA
AnOUT [0~100%] = Out_Scalg[%] * Content Signal[%
P2.5.x.6 |lout x Scale [%0] 311 | 476 | 483 | 1525 [ ] - %] gnalf%]
Out Scale = 1/ (AnOUT 100% Content %)
P2.5.x.1 |lout x Offset [%] | 375 | 477 | 484 | 1524 | AnOUT Signal Offset




P2.5.2.1. Analog Output 1 Signal Selection P2.5.2.3. Analog Output 1 Filter Time

P2.5.3.1. Analog Output 2 Signal Selection P2.5.3.3. Analog Output 2 Filter Time
P2.5.4.1. Analog Output 3 Signal Selection P2.5.4.3. Analog Output 3 Filter Time
P2.5.5.1. Analog Output 4 Signal Selection P2.5.5.3. Analog Output 4 Filter Time
- Analog Output 1~4 Signal AnOUT - Analog Output Signal 6SXy %t wijwwKngyjwnsl %yr
[%]
P2.5.2.2. Analog Output 1 Content A
P2.5.3.2. Analog Output 2 Content 120% /Unfiltered
P2.5.4.2. Analog Output 3 Content 100%
P2.5.5.2. Analog Output 4 Content 80%
- Analog Output 1~4 Signal Content 60% : N
40% : 1'st order Filter —
. 20% ' 63%
0 0 0 i o '
UFsfqtl %Tzyuzy %Ht syj sy ; | -
Signal Description - > t[s]
0/ Not Used Not used ( 20%(2V or 4mA) ) Filter time
1/0IP Freq Output Freq. (0~Process Speed) P2.5.2.4. Analog Output 1 Inversion
2/ Freq Ref Kwj v zj s (0O~FrodgskSpekd) P2.5.3.4. Analog Output 2 Inversion
3/ Motor Speed Motor Speed (0O~Motor Synchronous Speed) P2.5.4.4. Analog Output 3 Inversion
4/ O/P Current Motor Current (O~Motor Nominal Current) P2.5.5.4. Analog Output 4 Inversion
5/ Motor Torque Motor Torque (0~Motor Nominal Torque) - Analog Output Signal
6 / Motor Power Motor Power (0O~Motor Nominal Power) - 0/ No Inversion, 1/ Inverted
7 / Mot Voltage Motor Voltage (0O~Motor Nominal Voltage) lout
8/ DC- Link Volt DC- link Voltage (500V Unit = 0~1000V, 690V Unit =0~1317V )
9/AIl Unfiltered Analog Input 1 10v720mA e
10/ AI2 Unfiltered Analog Input 2 IVILEMA| AN
g hp VATV B X N NG
11/ Fout. min- max | Out Freq. (Min Speed~Process Speed) VI 14mA N TN
12/(-2Tn)- (2Tn) |Motor Torq. (- 2XT ymor ~ 2XT NN e
( )- (2Tn) q.( Nmot Nmot) 6V/12mA F------\ < N lout Scale
13/(-2Pn)- (2Pn) | Motor Power (- 2XPymor ~ 2XPymot) SV/ 10MA F--mom\o5 - - SR -50%
14/ PT100 Temp PT100 temperature (-8 52 755 C. 4V/8mA \\ \\\
15/FB Data in 4 FB analog output Process- Data4 (by FB Analog Output) 3V/6mA \\ \\
16/ (- 2Nn)- (2Nn) |Motor Speed (- 2XNymot ~ 2XNnmot) 2V/AMA |----mmm=mmm=-\e= e -----=--- N4 o ut Scale
i lout Scale o
17 / Enc 1 Speed Encoder 1 Speed (0~Motor synch. speed) 1VizmA ' =200% =100%
18 / Unit Temp. 50655C OV/omAO% p— Toos > lout Content
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P2.5.2.5. Analog Output 1 Minimum
P2.5.3.5. Analog Output 2 Minimum
P2.5.4.5. Analog Output 3 Minimum
P2.5.5.5. Analog Output 4 Minimum
- Signal  Minimum OmA 4mA
-S)1U4mA k g Kz
lout
A
Y

(0/0mA, 1/4mA)

2006 flemmmmmmmmnnnnneeeeaes

0%

>

0% 50%
P2.5.2.6. Analog Output 1 Scale
P2.5.3.6. Analog Output 1 Scale
P2.5.4.6. Analog Output 1 Scale

P2.5.5.6. Analog Output 1 Scale
- Analog Output Scale

100% » |out Content
(]

- Scale =1/ (AnOUT 100% Content %)

lout lout Scale

10v/20mat =200%
9V/18mA 7
8V/16mA /7
7V/14mA ,

BV/12MA f-------- p — Ao

lout Scale
=100%

_~-7 lout Scale

5V/10mA [------; A Ry A A =50%

4V/8mA oy ,»f'
3V/I6mA
2V/I4AmA
1V/2mA
0V/OmA

0% 50%
lout Minimum =1
lout Minimum =0

T00% > |out Content
0

P2.5.2.7.
P2.5.3.7.
P2.5.4.7.
P2.5.5.7.

Analog Output 1 Offset
Analog Output 2 Offset
Analog Output 3 Offset
Analog Output 4 Offset

- Analog Ouput Signal Offset

- ) 200% Scale

A
100%

50%

lout

Scale =200%

50% Offset, 50% Scale

»

20% Offset

» |lout Content
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Analog Output Value

Analog Output Value

[ If lout Scale =100% & lout Min =0mA]

10v/ 20mAt 100%

90%
8V/ 16mA 80%
70%
6V/ 12mA 60%
50%
4V ] 8mA 40%
30%
2V/ 4mA 20%
10%

0V/ Om 00:/0

0% 20% 40% 60% 80% 100%
Analog Output Content
[ If lout Scale =50% & lout Min =0mA]
10v/ 20mAA 100%

90%
8V/ 16mA 80%
70%
6V/ 12mA 60%
50%
4V/ 8mA 40%
30%
2V/ 4mA 20%
10%

0V/ 0Om 00:/0

0% 40% 80% 120% 160% 200%

Analog Output Content

Analog Output Value

Analog Output Value

[ If lout Scale =100% & lout Min =4mA]

A
20mA 100%
18.4mA 92%
16.8mA 84%
15.2mA 76%
13.6mA 68%
12.0mA 60%
10.4mA 52%
8.8mA A44%
7.2mA 36%
5.6mA 28%
20%
4.0m >
0% 20% 40% 60% 80% 100%
Analog Output Content
[ If lout Scale =50% & lout Min =4mA]
A
20mA 100%
18.4mA 92%
16.8mA 84%
15.2mA 76%
13.6mA 68%
12.0mA 60%
10.4mA 52%
8.8mA 44%
7.2mA 36%
5.6mA 28%
20%
4.0m >
0% 40% 80% 120% 160% 200%

Analog Output Content
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5.3 Delayed Digital Output 1 & 2

Digital Output Delay Inverted
=3 G 250UTPUT SIGNALS A Index Variable Text Value Default Uri I Min Max 1D
(] G251DIG 0UT SIGNALS P 2561 Dig.0ut 1 Signal | DigOUT:0.1 DigOUT:0.1 | DigOUT:0.1 | DigOUT:E.10| 486
T P2562  |DOT Content 0/ Not Used 0/ Not Used D 28| 312
® 16 252ANALDG OUTPUT P2563  |DO10N Delay 0.00 0.00 s 1 o.00 32000 487
® [ G 253ANALOG OUTPUT 2 P2564  |DOTOFF Delay 0.00 0.00 s 0.00 320.00) 488
®- (] G254 ANALOG OUTPUT 3 P2565  [INV Delaped DO1 [0/No 0/No [ D 1] 1587
- P2566  [ID.BitFree DO 0.00 0.00 0.00 200015 1216
T |_| "ANAG OUPUT 4 P2567 DDO1 FeedBack | DigIN:0.1 DigIN:0.1 | DigIN:01|  DigIN:E.T0| 1326
ML € 25,6 DELA/ED DO | P2568  |FeedBack Delay 3.00 3.00 s 0.00 32000] 1808
+ ) G257 DELAYED DO 2 P2571 Dig.Out 2 Signal |DigOUT:0.1 DigOUT:0.1 | DigDUT:0.1| DigQUT:E.10] 489
J G 2BLIMIT SETTINGS « |P267.2 D02 Content 0/ Not Used 0/ Not Used 0 28] 490
P2573  |DO20M Delay [0.00 0.00 s 0.00 32000] 491
P2574  |DO2OFF Delay 0.00 0.00 s 0.00 32000] 492
P2575  |INV Delayed DO2 [0/No 0/No | 0 1] 1588
P2576  |IDBitFree DO 0.00 0.00 0.00 2000.15| 1385
P2577 DDO2 FeedBack | DigIN:0.1 DigIN:0.1 | DigIN:01|  DigiN:EA0] 1277
P2578  |FeedBack Delay 3.00 3.00 s 0.00 32000] 1803
Index Parameter ID no. Description Index Parameter ID no. Description
P2.5.6.1 |Dig Out 1 Signal 486 | Delayed Digital Out Signal  DigOUT P2.5.7.1 |Dig Out 2 Signal 489 | Delayed Digital Out Signal  DigOUT
P2.5.6.2 |DO1 Content 312 Content P2.5.7.2 |DO2 Content 490 Content
P2.5.6.3 |DO1 ON Delay 487 DO ON Delay Time P2.5.7.3 |DO2 ON Delay 491 DO ON Delay Time
P2.5.6.4 |DO1 OFF Delay 488 DO OFF Delay Time P2.5.7.4 |DO2 OFF Delay 492 DO OFF Delay Time
P2.5.6.5 |INV Delayed DO1 1587 |DO1 ON/OFF Delay P2.5.7.5 |INV Delayed DO2 1588 |DO1 ON/OFF Delay
P2.5.6.6 |ID.Bit Free DO 1216 |ID.Bit Digital Output P2.5.7.6 |ID.Bit Free DO 1385 |ID.Bit Digital Output
P2.5.6.7 |DDO1 Feed Back 1326 |Output Signal Feedback DigIN P2.5.7.7 |DDO2 Feed Back 1277 | Output Signal Feedback DigIN
P2.5.6.8 |FeedBack Delay 1808 | Output Signal Feedback delay time P2.5.7.8 |FeedBack Delay 1809 |Output Signal Feedback delay time
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P2.5.6.1. Digital Output 1 Signal Selection
P2.5.7.1. Digital Output 2 Signal Selection

- Delayed Digital Output 1~2 Signal DigOUT
P2.5.6.2. Digital Output 1 Content
P2.5.7.2. Digital Output 2 Content
- Delayed Digital Output 1~2 Signal Content
U Contents
0/Not Used
1/Ready : Drive Ready
2/Run : Dirve Run(modulation)
3/Fault : Fault Trip Active
4/ Faultinvert . Inverted Fault Trip Active
5/ OverHeatWarn : Drive Temp.
6/ ExtFaul/Warn : External Fault/Warning
7/RefFauld \ f ws %%%? %9 drRRoW] k S
8/Warning : Warning
9/Reverse : Drive Output Speed
10/ JogSpeedSel : Jogging, Preset Inching speed DigIN
11/At Speed : Speed Wj k SSlip
12/ MotorRegAct : Limit Controller 1 Active
13/FreqLim1Sup : Not Used
14/FreqLim2Sup : Not Used
15/ TorgLimSprv  : Not Used
16/ RefLimSprv : Not Used
17/ ExtBrakeCont : delay External Brake ON/OFF control
18/I/0 ContAct : Control Place /O Control Mode Active
19/ TempLimSprv : Not Used
20/ WrongDirecti : Motor Wj k S
21/ ExtBrakelnv  : External Brake ON/OFF Control, OFF Active
22/ ThermFIt/Wrn : Thermistor Fault Warning
23/Al Supervis : Not Used
24/FB Diglnputl : Filedbus Digital Input Data 1
25/FB Diglnput2 : Filedbus Digital Input Data 2
26/FB Diglnput3 : Filedbus Digital Input Data 3
27/Warning SR : Warning SR Latch, Warning Reset

28/1D.Bit

ID number.bit

Active(ON)

Low

P2.5.6.3.
P2.5.6.4.
P2.5.7.3.

Digital Output 1 On- Delay
Digital Output 1 Off - Delay
Digital Output 2 On- Delay
P2.5.7.4. Digital Output 2 Off- Delay

- Digital Output  ON- and OFF Delay

4 On Off
Delay Delay

\ 4

Signal

_____.?—— -
[}
[}
1

| o }-——-

I

S S
|
|
1
el

DO

P2.5.6.5. Invert Digital Output 1
P2.5.7.5. Invert Digital Output 2
- Digital Output ON - /OFF- delay Signal

A On Off
Delay Delay
Signal l : I 5 >
M o
DO ' | : I >

P2.5.6.6. ID.Bit Free DO
P2.5.7.6. ID.Bit Free DO
- Digital Output
) 1174.02
ID 1174 Warning Word 1

ID Bit . xxxx.yy = (ID.Bit)

Bit 2 Digital Output

P2.5.6.7. DDO1 Feed Back P2.5.7.7. DDO2 Feed Back
- Output Signal Feedback Signal DigIN

- Output Signal  On Feedback Signal 3 On Warning

P2.5.6.8. DDOL1 Feed BackDelay P2.5.7.8. DDO2 Feed Back Delay
- Output Signal Feedback Signal Warning Delay time
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6. Limit Settings

6.1 Current Limit Handling

B £3 G 26 LIMIT SETTINGS Index | Variable Text | Value Default Unit Min Max ID
= |'_| P26.1.1 | Current Limnit 14.30 IL A 0.1*IH 2*H 107
T P2612  |CumentLimKp 20000 20000 1 32000] 1451
#6262 POWER HANDLING P2613 |CurentLimKi 1400 400 i 32000] 1452
# (] G 26.3 TORQUE HANDLING
#-(_]) G 26.4 SPEED HANDLING
® (L] G 265 DC-LINK HANDLING
®- (] G 266 OPTIONS
Index Parameter ID no. | Unit Description
Maximum Motor Current
- Current Limit ,
U% P2.12.3.2 Stall Current Limit > P2.6.1.1 Current Limit
P2.12.3.2 Stall Current Limit P2.6.1.1 Current Limit
90%
- Current Limit __ Active , Motor Current  Current Limit
P2.6.1.1 Current Limit 107 A Drive Output Frequency
- Closed Loop Control
Current Limit Total Current Torque Producing Current
I Q/EP2.6.6.1 LimitTotalCurrent =1/Yesm €K™ Kz T1Zfz1 2.
- DriveSynch Mode Limiting Drive Unit  Average Current
P2.6.1.2 Current Limit Kp 1451 Motor  Over Current Controller P- gain
P2.6.1.3 |Current Limit Ki 1452 Motor  Over Current Controller |- gain
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6.2 Power Limit Handling

(P [Generator Power Limit)—bgo\o_ [ >

(P [ Quick Stop Power Limit —¥»}=0 |

|
—Quick Stop with own Power LimitJ

1.1

B £3 G 26 LIMIT SETTINGS ~ Index | Variable Text | Value Default Unit | Min Max ID
# (] G 261 CURRENT HANDLING P2621 | Power Limit 1300.0 300.0 % 0.0 300.0] 1722
T e p—— - P2622  |GenePower Limit 300.0 300.0 % 0.0 3000 1290
M P2623 |MotoPowerLimi 1300.0 300.0 % 0.0 3000 1289
# [ G 2.6.3 TORQUE HANDLING
#- (] G 26.4 SPEED HANDLING
® (] G 265 DC-LINK HANDLING
®- (] G266 0PTIONS ~
Index Parameter ID no. | Unit Description
Motoring & Generating General Power Limit
- - Scaling function Final Limit
P2.6.2.1 Power Limit 1722 | % g .
- , Ramp Up Rate Function Parameter
Scaling , Maximum Safety Limit
- Generator Power Limit.
P2.6.2.2 Generator Power Limit 1290 | % ) ) o .
Scaling Function  Power Limit Ramp Rate Function
. - Motorin Power Limit.
P2.6.2.3 Motoring Power Limit 1289 | % 9 . ) o .
Scaling Function  Power Limit Ramp Rate Function
( : Power Limit } P Mi - —
. _ Min —>|Motor|ngPowerL|m|:>
(P [Motoring Power Limit ——
( : Power Limit ) P Vi —
Min —>|GeneratorPowerL|m|:>
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6.3 Torque Limit Handling

Motoring Torque Limit

® (] G 2.6.2 POWER HANDLING A Index | Variable Text | Value Default Unit | Min Max ID
DR G 263 TORQUE HANDLING P 2631 | Torque Limit 1300.0 300.0 % 0.0 3000.0| 609
BoEaT Limk P2632  |MotorTorqueLimit 300.0 300.0 % 00 3000.0] 1287
e Pebal loquelimt P2633 | GenerTorquelimi [300.0 300.0 % 0.0 3000.0 1288
P 2.6.3.2 MotorT orqueLimit P2634 Pull0utS lipLimit 500.0 500.0 % 0.0 3270.0] 1291
P 2.6.3.3 GenerT orqueLinmit P26351 | TorglimChl P 13000 3000 | 0 32000| 10
: e P26352 |TorglimChll 200 200 0 32000 611
P26.34 PulllufSipL ik P26361 |SPC Out Limit 13000 300.0 % 00 3000.0] 1382
__—| G 26.3.5 0L Settings F26362 |SPC Pos Limit 200.0 300.0 % 0.0 3000.0]  E46
[ (] G 2636 CL Settings P26363 [SPCNeqg Limi [2000 300.0 % 00 3000.0] 645
#-(_]) G 26.4 SPEED HANDLING >
Index Parameter ID no. | Unit Description
P2.6.3.1 |Torque Limit 609 | % [Motoring & Generator General Torque Limit
P2.6.3.2 Motoring Torque Limit 1287 | % [Motoring Torque Limit
P2.6.3.3 | Generator Torque Limit 1288 | % |[Generator Torque Limit
P2.6.3.4 Pull Out Slip Limit 1291 | % |[Pull Out Torque Point  Slip Limit . 100.0%=Motor Nominal Slip
G2.6.3.5 Open Loop Control setting only
P2.6.3.5.1 | Torq Limit Control P 610 Torque Limit Controller  P- gain
P2.6.3.5.2 | Torq Limit Control | 611 Torque Limit Controller |- gain
G2.6.3.6 Closed Loop Control setting only
P2.6.3.6.1 | SPC Out Limit 1382 | % ([Speed Controller Torgue Limit. Positive & Negative Torque
P2.6.3.6.2 | SPC Positive Limit 646 | % [Speed Controller Output Positive Torque Limit
P2.6.3.6.3 | SPC Negative Limit 645 | % |[Speed Controller Output Negative Torque Limit
Torque
Torque Limit A
P2.6.3.1
( : Toréue Limit } Min - —N | | emmemmmmme—aa
- — —>|M0t0rlngT0rquelelt Generating Torque Limit | Motoring Torque Limit
(P [Motoring Torque Limit —————» P2.6.3.3 P2 6.3.2
m - ! Generating Motorin
SR = Min —>|GeneratorTorqueL|mE> ) ) ’
(P |Generator Torque Limit)—b—o\b_ A Q Q )
(P [Quick Stop Torque Limit —»}-o | - > €
| (Speed)
Q3 Q4 p
~Quick Stop with own Torque LimitJ Motoring Generating
Add To Gen Torqg Lim
P2.6.3.2 P2.6.3.3

Generating Torque Limit

P2.6.3.1
Torque Limit

\
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6.4 Speed Limit Handling

4 G 26 LIMIT SETTINGS Index Varible Text | Value Defaul Unit | Min Man ID
# (] G 26.1 CURRENT HAMDLING P 2641 Meg Speed Limit |-1500 0 1pm -32767 1500) 1286
T P2642  |PosSpeedLimt 1500 1500 1500 32767| 1285
#1116 262POWER HANDLING 5643 oo Speed Limi 5 5 o 0 5000|1283
# [ G 26.3 TORQUE HANDLING P2644  |MaxSpeed2 750 750 rpm 0 32000/ 1512
IR ] G 2.6.4 SPEED HANDLING P2645 Above Speed Lim 11500 1500 prm 0 32000] 1251
# (] G 265 DC-LINK HANDLING
® (] G 266 0PTIONS
# (L] G 27 FLUX _DC CURR.
Index Parameter ID no. | Unit Description
P2 6.4.1 Negative Speed Limit 1286 | pm Nggatwe Speed Limit ( Actual Speed 120rpm Coast Stop )
DriveSynch Mode 100Hz
. . Positi Limi A | 12 .
P2 6.4.2 Positive Speed Limit 1285 | rpm 93|t|ve Speed Limit ( ctual Speed Orpm Coast Stop )
DriveSynch Mode 100Hz
- Z Limit
P2.6.43 |Zero Speed Limit 1283 | rpm | 2670 Speed Limi _ ,
(P2.9.4 LoadDroopRemoval=1/Zero f Lim , Load Drooping Zero )
Maximum Speed Limit 2.
P2.6.4.4 Max Speed 2 1512 |rpm |DigINSU7393737<%Rf} %Xujj i %MoBius Bpeed
Limit Ht sxyf sy %y?2Uwj%Wj k®Bxuj ji %wj k$.
P2.6.4.5 |Above Speed Limit 1251 | rpm [Motor Actual Speed Limit , FB Status Word  Bit10(Above Limit)= ON
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SSpeed Limit Handlings

(D1 | Max Speed 2)
(P ] Pos Speed Lim = min
- (P | Neg Speed Lim l Qoq:\)_
I/ORef1/2 ’ﬁ —

; (P [Max Speed 2)—»tro Min L
(P VO Contr.RefSel) > 0::\,'\:
(P ] Reference 2 Sel} Lo

— %%

' L

(P JKeypadContRefSel H—» OOJ\: ;:\I'b—
|
(P | Reference 2 Sel} Lo 3 ! 0|
»o i —’Io\)_ go\:

" L Lo !

(P] FieIdbusContRefSeI)—bQOJ\: (P J4mA Fault Speed '
1 Inching Ref 1

(P ] Reference 2 Sel —pf-0 5T ControTBiacs (P ] .

(DI Inching Ref 1 —

(P ] Pos Speed Limit
(P | Follower)
01
>—°\)_ 01
e T - o | N
P | Follower Ref Sel —o
(Pl Lo _1;_.\— RampControlin
Min /T
(P [ Pos speed Lim —»vin 0 -1
(P ] Neg Speed Lim —» l:\,'\)— (P [ Neg Speed Limit
|
(P | Max Speed 2 )—] !

(DI | Max Speed 2




6.5 DC Link Handling

1 G250UTPUT SIGNALS ~ Index Variable Text Yalue Default Unit I Min I ax 1D
@z serncs e AL ol e e —
ol RaRa} YErY ol el a8 arm. Y oltage -
#6261 CURRENT HANDLING F2653 |OverVolageKp 2000 2000 0 77| 1468
&[] G262 POWER HANDLING P2654 Dver Voltage Ki 500 500 i 32767 1403
®-[_] G 26.3 TORQUE HANDLING P2655  |OveivoltageKpadd [2000 2000 0 32767| 1425
mC P2E56 Brake Chopper 0/ Mot Used 0/ Not Used ] 4| 504
1@ G 25.4SPEED HANDLING P2657  |BrakeChoppeiLeve  |1100 Varies v 567 1205 1267
EapE | G 2.6.5 DC-LINK HANDLING P2658  |BrakeResTorglim 300.0 300.0 % 0.0 3000.0 1268
# (] G2660PTIONS P2659 Undervalt Contr |1/ On:NoRamping | 1/ On:NoRamping 0 2| 603
1 G 27FLUX DC CURR. P2E6510  |UnderVoltage Kp 4000 4000 0 2767 1415
- y P26511  [UnderVoltage Ki [400 400 0 32767] 1416
1 G 28MOTOR CONTROL P265121 |OvevoltageRet 796 Varies 0 513 1210] 1528
1 G 2355PEED CONTROL P265122 [CL OV ConMotTLim |10.0 10.0 % 0.0 300.0] 1623
[ (] G 210 DRIVE CONTROL P265123 [CL Undeivok Ref 438 Varies v 425 31| 1567
Index Parameter ID no. | Unit Description
P2.6.5.1 |Overvoltage Controller 607 Overvoltage Controller Mode (0/Off, 1/ On:NoRamping, 2/ On:Ramping)
Brake Chopper Over Voltage Reference Level
P2.6.5.2 |OverVoltage Ref. Select 1262 _ PP g
(O/High Voltage, 1/Normal Voltage, 2/ BrakeChopperLevel)
P2.6.5.3 Over Voltage Kp 1468 Pl Type Overvoltage Controller  P- gain
P2.6.5.4 |Over Voltage Ki 1409 PI Type Overvoltage Controller I- gain
P2.6.5.5 Over Voltage Kp Add 1425 Field Weakening Point PI Type Overvoltage Controller  Additional P- gain
Brake Chopper
P2.6.5.6 |Brake Chopper 504 PP
(O/Not used, 1/ On,Run, 2/External, 3/ On,Run+Stop, 4/ On,No test)
P2.6.5.7 Brake Chopper Level 1267 | V |Brake Chopper Level
. - Generatin Torque Limit
P2.6.5.8 Brake Resistor Torq Limit 1268 | % | . g. q ) . ) .
SGwf pj %Hmt uuj w- &E3Stof NoBActivée Drive S
DC Voltage Minmum Level , DC Undervoltage
P2.6.5.9 Undervoltage Controller 608 g _g .
Energy Output Frequency .(0/Off, 1/ On:No Ramping, 2/ On:Ramping)
P2.6.5.10 |Under Voltage Kp 1415 Pl Type Undervoltage Controller P-gain
P2.6.5.11 |Under Voltage Ki 1416 PI Type Undervoltage Controller I- gain
G2.6.5 Closed Loop Control Settings
P2.6.5.12.1 |OverVoltage Reference 1528 | V |CL Mode Overvoltage Reference Level
P2.6.5.12.2 | CL OV Control Motor. Torq Limit | 1623 | % |CL Mode Drive  Over voltage Controller Motoring Torque Limit
P2.6.5.12.3 | CL Under Voltage Reference | 1567 | V |CL Mode Under voltage Reference Level




P2.6.5.1 Overvolt Control
A =0/ Off

P2.6.5.1 Overvolt Control
=1/ On:NoRamping

P2.6.5.2 OverVolt.Ref.Sel
OverVoltage Reference Level

P2.6.5.1 Overvolt Control
=2/ On:Ramping

r~
~

V: DCVoltage

V: Output frequency

Output Frequency -
Ramp Hold

Ramp Up

Output Frequ(—.{g/\

1

P2.6.5.1. Overvoltage Controller

- Overvoltage Controller Mode
- Motor Level DC Voltage
.(Level : P2.6.5.2 OverVolt Ref.Sel )
A 0/ Off
a 1/ On:NoRamping
: Motor , Level DC Voltage Ramping

Output frequency Ramp Hold (OL:P control, CL:PI control)
E 2/ On:Ramping

: Motor , Level DC Voltage Ramping

Output frequency Ramp Up (OL:PI control, CL:PI control)

P2.6.5.2. Overvoltage Reference Select
- Overvoltage Reference Level Brake Chopper
- CL Control Mode SU73; 3 0OB/dt8geRe 3 §

Output Freq.

1D1262 Brake Chopper Brake Chopper
0/High Voltage 500V Unit 844V 500V Un@t 797V
690V Unit : 1164 V 690V Unit : 1099 V
1/Norm.Voltage |1.25*Estimated DC nominal volt. | 1.18* Estimated DC nominal volt.
2/ BrakeChLevel |1.07*Brake Chopper Level Brake Chopper Level

\j

P2.6.5.3. Over Voltage Kp
- Overvoltage Controller  P- gain

P2.6.5.4. Over Voltage Ki
- Overvoltage Controller |- gain

P2.6.5.5. Over Voltage Kp Add
- Field Weakening Point Overvoltage Controller

P2.6.5.6. Brake Chopper
- Brake Chopper

A 0/ Not Used : No Brake Chopper used

Additional P- gain

(OV Controller Level . P2.6.5.2 )
a 1/ 0n,Run : Drive Running  Brake Chopper Test
Drive Ready Test
E 2/ External : External Brake Chopper . (No Test )
e 3/ On,Run+Stop : Drive Ready Running ,
Brake Chopper & Test
O 4/ On,Notest : Drive Running Brake Chopper (No Test

U%Gwf pj %HmMt uuj w%Qj {j q

P2.6.5.2 OverVolt. Ref.Sel (ID 1262)

Brake Chopper Level

0/High Voltage

500V Unit: 797 V / 690V Unit : 1099 V

1/Norm.Voltage

1.18* Estimated DC nominal volt.

2/ BrakeChLevel Brake Chopper Level

U%Gwf pj %HmMt uuj woYj xy %RBrake Chopper Pulse
Brake Resistor

Pulse feedback
Missing) Fault F12

(Brake chopper

U%Styj %? %X~ xSyU; r3nedBdieRess Brake Resistor Overheating

External Brake Resistor
S54Sty%ht ssj hyQvérieating

disable
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P2.6.5.7. Brake Chopper Level
- P2.6.5.2 OverVolt.Ref.Sel=2/ BrakeChLevel

Level
U%Gwf pj %HmMt uuf WteQj { | §EB5*1.18

Brake Chopper

P2.6.5.8. Brake Resistor Torque Limit

- Braking Brake Resistor Generator Torque Limit
- Brake Chopper(P2.6.5.6) & E- Stop Not Active & Drive
(S

P2.6.5.9. Undervoltage Controller

- Undervoltage Controller Mode

- Undervoltage Controller DC Limit DC Minimim Level
Active , Motor Energy Output Frequency

A 0/ Off

a 1/ On:NoRamping
: Activated PI- Controller type Operation (both OL and CL)
Drive  Undervoltage Power , Controller Output Frequency
Reference
E 2/ On:Ramping
: Pl Controller type & Ramping Down (both OL and CL)
Undervoltage Controller  Active Power ,
Drive Ramp Time 2 Zero Speed Ramp Down ,
Undervoltage Fault(F9, sub code - S3)
U%HQ%Ht sy wt q %Rt i j
S U7 3 8 TIBRMBFDIENCFregB 6 4 » | x §

P2.6.5.10. Under Voltage Kp
- Pl type Undervoltage Controller P- gain

P2.6.5.11. Under Voltage Ki
- PI type Undervoltage Controller |- gain

U%Hgt xj i %Qt t u%Xjyynsl x

P2.6.5.12.1 Overvoltage Reference
- Closed Loop Controller Mode Overvoltage Reference Level
- Line’'AAAe *1.35 * 125% * 105%(Line 'AA €1 %)

P2.6.5.12.2 Overvoltage Controller Motoring Torque Limit
- Closed Loop Controller Mode , Overvoltage Controller
Motoring Torque Limit

P2.6.5.12.3 Under Voltage Reference
- Closed Loop Controller Mode , Undervoltage Reference Level

- Line’AAAe *1.35 * 65%
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6.6 Limit Options

B3 G 26 LIMIT SETTINGS Index Variable Text | Value Default Unit | Min Maax ID

# (] G 261 CURRENT HANDLING P 2661 LimitT otalCurren |0/ No 0/No 1] 1501

#- (] G 26.2 POWER HANDLING

® (] G 26.3 TORQUE HANDLING

#- (] G 264 SPEED HANDLING

#- (] G 265 DC-LINK HANDLING

R] G 266 OPTIONS

Index Parameter ID no. | Unit Description
Closed Loop Control Mode
Total Current Limit Function  Active . (O/No, 1/Yes)
P2.6.6.1 Limit Total Current 1901 - Uf wirjyj ww?%SU73; 3636%Hzwwj sy %»Qnrnys§
U% CL Control Mode Current Limit Function ~ Torque Producing Current
Q )
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7. DC Current and Magnetization Handling

-4 M 2 Parameters ~ Index Variable Text I Value Default Urit I Min M ax 1D
(] G 2.1 BASIC PARAMETERS P2711 DC-Brake Current |1.00 0.00 A 0.00 IL 607
P2712  |StatDC-BrakeTm 0.000 0.000 s 0.000 60.000] 516
(B G 2.2 REF HANDLING F2713  |Stop DCBrakeTm |1.000 0.000 s 0.000 £0.000| 508
1 G 2.3 RAMP CONTROL P27.14 DC Brake Speed 10 1 ipm 0 1000/ 515
1 G 2.4 INPUT SIGNALS P2715 DC-curmt Scing |0/ Not Used 0/ Not Used | 0 5| 400
- P27.16 DCBrakeCurlnStop 0.31 0.1*IH A 0.00 IL 1080
# L1 G 25 0UTFUT SIGNALS P271.7 Flux Brake |0/ 0f 0/ Off 0 1] 520
B G 2ELIMIT SETTINGS F2718 | FlusBrakeCunent 310 H A 0.00 IL 519
SR G 2.7 FLUX _DC CURR. P2721  |Start Magn Cun [1.60 0.00 A 0.00 I £27
&[] G27.1 0L Settings P2722 Start Magn Time 1.000 0.000 s 0.000 60.000| 628
(33 G 27.2CL Seltings pP27.23 FluxReference 190.0 100.0 % 0.0 500.0] 1250
- o o P2724  |FlusOff Delay 3 0 s 1 32000] 1402
) G28MOTOR CONTROL v |[P2725  [StopState Flux 90.0 100.0 % 0.0 150.0] 1401
Index Parameter | ID no. | Unit | Description
G2.7.1 Open Loop Settings
P2.7.1.1 |DC- Brake Current 507 A |DC-Braking Motor Current
P2.7.1.2 |Start DC- Brake Time 516 s |Start Command , DC- Braking (0s 200ms )
P2.7.1.3 |Stop DC- Brake Time 508 s [Stop DC Braking . Stop Mode(Coasting Ramping)
P2.7.1.4 |DCBrake Speed 515 | rpm [Ramping Stop DC Braking Motor Speed
. DC Brakin rrent Referen
P2.7.1.5 |DC Brake Current Scaling | 400 C Braking Current Reference o -
(O/Not used, 1/AI1, 2/AI2, 3/AI3, 4/Al4, 5/FB Limit Scaling ID46 Monitoring Value)
. Motor Sto DigINSU73937367 %l H®%Gwf pj %Mdtor r f si § B9
P2.7.1.6 |DC Brake Currentin Stop | 1080 | A P 9 or T Pl
DC Brake Current Level (NOTE : CL Output Phase Superv. F11 Fault )
P2.7.1.7 |Flux Brake 520 Flux Brake On/Off
P2.7.1.8 |Flux Brake Current 519 A |Flux Braking Current
G2.7.2 Colsed Loop Settings
P2.7.2.1 |Start Magn Current 627 A | Start Command , Motor Motor Magnetization Current
pP2.7.2.2 |Start Magn Time 628 S | Motor Motor  Magnetization Current
P2.7.2.3 |Flux Reference 1250 | % |[Rotor Flux Reference
Motor Stop Commad Sto Magnetizing Current
P2.7.2.4 |Flux Off Delay 1402 | s P P gnetizing LU
(0 =Flux , >0 = Fluwoff ,-1 =Flux
P2.7.2.5 |Stop State Flux 1401 | % |Drive Flux Off Delay Flux

TS%
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U%Tuj s %Qt t u%Xj yynsl x

P2.7.1.1. DC- Braking Current
- DC- Braking Motor Current
- DC Brake Currentfi Ofi = v+ "Ad Output Frequency v Zerod

P2.7.1.2. DC- Braking Time at Start
- Start Command , DC- Braking
- M€ 0.00ss 200msé € 0 ©
- Note : Flying Start Function

. DC- Braking at Start _Disable

P2.7.1.3. DC- Braking Time at Stop
- Stop DC- Brake
- Stop Mode(Coasting * © Ramping) N ,
1) P2.3.2 Stop Function = 0/Coasting
Stop Command ,SU7365366%Wj xyf wy BC Prgke ~ 5 %
DC- Brake Stop Output Frequency
At 4% (f,)

out

Braking time = 1 x Stop DC- BrakeTm
a 10% x fn <f,, < (fo)

Braking time = f,; % x Stop DC- BrakeTm
E fou A % (f) 10%

Braking time = 10% x Stop DC- BrakeTm

T 202,

time

fout:Output Frequency

A . . A
/ fn.motor nominal frequency .
fn = fn T fn:motor nominal frequency
o
2 x Restart Delay time
L y fout:Output Frequency
\\\ / /2 x Restart Delay time
\\\ 0-1an o DC- Braking ON
&
DC- Braking ON
»time »time
[ —
RUN t =1 x Stop DC- BrakeTm RUN t=0.1 x Stop DC- BrakeTm
STOP STOP

2) P2.3.2 Stop Function = 1/Ramping
Stop Command , Motor  Ramp Function , Motor Speed
SU73<3639 %l HuGwf pj %Xu jSjXiyd uBtdkdTms

DC- Brake
fout
A Motor Speed
‘/ Output frequency
\. DC-Braking ON
DCBrake Speed . -__________ Do) \
P | —F
3 . . » time
: RUN > €
} 7%y nr | t = Stop DC- BrakeTm
STOP

Start J

Command ;

Start DC-' BrakeTm §
:4__>: d : : IStop DC—IBrakeTm |
. P i DCBrake Speed _+ B —
Output | ! ' : : -oof § :

F i :
requency ! ! * : ! ; :
! ! : : [
| ' : A : |

| - Ty H

! : : :

I i | DC- Brake Current
Motor : .
Current : :

P2.7.1.4. DC Braking Speed at Stop
- Ramping Stop DC Braking

P2.7.1.5. Scaling of DC- Braking Current
-5Fa3 U7 3 <-36v3 ® Yo Lol z w whCsByaking Current Wj k S %
O/Not used, 1/AI1, 2/AI2, 3/AI3, 4/Al4, 5/ FB Limit Scaling 1D46 Monitoring Value

Motor Speed

n-71



P2.7.1.6. DC- Brake Current in Stop

- Stop Mode

DC Braking

NOTE : Closed Loop Control
F11 Fault

U Flux Braking Function

P2.7.1.7. Flux Brake
- Flux Braking On/Off
- Stop Command = On

DIN Signal $2.4.2.12 | H%Gwf pj %Ht rr f s

DC Brake Current Level [A]

SU73673638%Tzyuzy%Umi

Speed Reference

- Flux Braking , Drive  Braking , Motor
Braking . Braking Speed ,
Motor  Flux Motor . Braking Motor Speed
Control

- NOTE : Braking . Flux Braking

Motor
P2.7.1.8. Flux Braking Current

- Flux Braking Current [A]

UwKqgz} %Gwf pnsl : Motor Current
Flux Braking Current Level

A Output frequency A Output frequency

Motor voltage

\

Motor Current

I
Motor voltagel

Motor Current

0/ Flux Braking OFF

1/ Flux Braking ON

~
'
FreqReference |~ /
//
Output Frequency /
\ / , , .
/ P2.7.18 -~ | P2.7.1.4
| 1 DC Brake Speed
Motor Voltage // FluxBrakeCurrent E e i \. /
: ‘ R
1
! i .
P2.7.1.1 |
i
1

DC- Brake Current

Da—

P2.7.1.2

Start DC- BrakeTm

—/

P2.7.1.3
Stop DC- BrakeTm

/)

RunReguest

U Closed Loop Settings

P2.7.2.1. Magnetizing Current at Start

- CL Control Mode Start Command Motor Current
- CL Control Magnetization Current  Motor , Actual Speed
0

P2.7.2.2. Magnetizing Time at Start

- Start Motor Magnetization Current

-Xujji %Wj kS (Start0 Speed Time ID615),
Rotor Flux  90%

Brake

P2.7.2.3. Flux Reference
- Rotor Flux Reference
- Torque Different Magnetization Current
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A
100% | rmeeee 9 ~2
0 ; a fMotorNomFle Q
= RotorFlux = 8 ———"24.0
75% |f-mnnmmmmmmmnmeeeee o p> 2] 0
; g Out -

1017 P — S N———

711 7) LS

0% : i >
0 Fn 2xFn
Output frequency

P2.7.2.4. Flux Off Delay

- Motor Stop Magnetizing SU73<373: %Xt u%Xyfyj %Ka

0 = Flux
>0 = Fluxoff
-1 =Flux

P2.7.2.5. Stop State Flux
- Motor Stop

Motor Nominal Flux %

n-73



8. Motor Control

[ER== |G 2.8 MOTOR CONTROL Index ‘ariable T ext Yalue Default Uit I Min M ax 1D
P 2.8.1 Motor Ctil Mode P281 Motor Ctil Mode 1/ 0L SpeedCont | 0/OL SpeedCont 0 4| E00
b P282 Torgue Select 0/ SpeedControl 1/ SpeedControl 1] 5 1278
P 28.2 Torque Select F2831 U/ Optimization 0/MNone 0/None 0 11109
# ] G 2830PENLOOP P2832 U/t Ratio Select 2/ Programmable | 0/ Linear 0 3| 108
(1 G 2.8.4CLOSED LOOP P2833  |Field'WeakngPnt 50.00 50.00 Hz 4.00 32000 602
= P2834 |Voltage at FwP 100.00 100.00 % 10.00 200.00]  E03
£ 8. t Q€
+ (L 628.5PMSM Contol P2835  |U/fMidFreq 268 50.00 Hz 0.00 5000 604
&3 G 28.6STABILATORS P2836  |U/MidVolg 7.59 100.00 % 0.00 10000 605
# (1 G 2.8.7 Tuning P28.37 |ZeoFreqVYolg 5.37 1.50 % 0.00 4000 606
[ G 2.8.8 Identification P2838 1/f Start 0/ Disabled 0/ Disabled 0 1] 534
& () G 28.9Fine Tunin P2833  [I/f Control Lim 10.0 10.0 % 0.0 300.0] 1790
- - "g P28310  [1/f Curent 50.0 50.0 % 0.0 1500] 1693
[ G 2810 SM Excitation P28311 MakeFluxTime 200 200 ms 0 32000] 660
Index Parameter ID no. | Unit Description
Motor Control Mode
P2.8.1 Motor Control Mode 600
(O/Freq. Control, 1/OL Speed Control, 2/Open Loop, 3/Closed Loop, 4/ Sensorless)
Torque Control Mode Speed Limiting Mode
P2.8.2 Torque Select 1278 g P 9

(0 & 1/Speed Control, 2/Torque, 3/Min, 4/Max, 5/Window)




o

UWRt yt wiHt sy wt

1. Open Loop Control
Open Loop Control Motor  Shaft Encoder Signal Motor
Open Loop Control Motor Control Mode
S5Mdg¥t sy wt g 3 3SptefGonmd 2% § TudCHE Q %
U%Xqgnu

Induction Motor  Torque  Slip . Slip
Slip Rotor Stator , Speed
Induction Motor (DOL)
Torque
Torque
A
~B00% [------m----eemmmmmsoe N
100%6 [ ------=======mmmmmmmnnnn e -
i % 3 Speed
E aA
A Motor Synchronous speed . Magnetization Current Motor

a Motor Nominal operation point .
Motor rated Torque & Power  100%

Actual Shaft Speed = Motor Nominal Speed , Motor  Nominal Current

E Pullout Torque .
Slip Torque .
Motor (Stop)

1) Frequency Control
Actual Shaft Speed

l«— Freq. OglLJt 50 Hz
Freq. Ref 50 Hz

50%

]
Shaft Freq

\ 4

2) Slip Compensation in Open Loop Control
Drive  Slip Motor Torque  Nominal Speed(rpm)
) Motor Nominal Speed 1440 , Nominal Slip  60rpm
Motor Torque 50% , Slip Speed 30 rpm
Drive Reference Output frequency  1Hz

Ty Freq. Ref 50 Hz

A Freq. Out 51 Hz

\ \‘ N

100% f--N\------- N —— -
\
\
\
M| Slip
\
(17 . N [ . -
50% N
\
\
N p
Shaft Freq M
' g

N

. Closed Loop Control
Closed Loop Control  Encoder Motor Speed Motor
Rt yt woWHt sy wt ClsRd Liogp3el? HSERIBrieS45%
Encoder Mode Encoder Fault
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P2.8.1. Motor Control Mode

- Motor Control Mode .
- Drive  Follower , Drive Synch
Frequency Control

Enable , Motor Control Mode

A 0/ Freq Control : Open Loop Frequency Control
Drive  Frequency Ref Slip Output Frequency
Motor  Speed

a 1/ 0L SpeedCont : Open Loop Speed Control
Drive Kwj v 3 %VWtky w%Xuj j i %WjMbt§ Speed
. (Motor Torque Slip )

E 2/ Open Loop : Open Loop Speed or Torque Control

Control Mode P2.8.2 Torque Select , Drive  Torque
Control Mode
Default Speed Control
e 3/ Closed Loop : Closed Loop Speed or Torque Control
Control Mode P2.8.2 Torque Select , Drive  Torque

Control Mode
Default Speed Control

O 4/ Sensorless : Sensorless Speed or Torque Control

Control Mode DTC ldentification Identification All

P2.8.2. Torque Select

- Parameter Torque Control Mode Speed Limiting Mode

A 0 & 1/ SpeedControl : Speed Control Mode

Motor Control Mode  Torque Control Mode , Drive
Speed Control Mode , Filedbus Parameter
Speed Control Mode  Torque Control Mode
a 2/ Torque : Positive and Negative Speed Limits
Speed Xuj ji %Wj k$ Torque Reference
Speed Positive & Negative Speed Limit
Speed [rpm]
A
(F T Fos Speed i) b---nmmmmmmv Speed Controller Active J
Torque Control Area
P time
Torque Control Area
(P [ Neg Speed Limit) =========~~ T |

E 3/ Min : Minimum from Speed Reference and Torque Reference
Speed Controller Output  Torque Reference

Speed [rpm] Speed [rpm]
A A
(P Pos Speed it Speed Controller Active
0s Speed Limit F1---—<==-=7<-=-g--3ono s B ittt
(Rl Speed Reference)—————§ee—ed Controller Active

Ramp Generator — Speed Controller Active

Torque Control Area

Knsf gqg%Yt wvz

output
: .
Torque Control Area Speed Controller Active
(P[Neg Speed Limit Torque Control Area
g P

Speed Controller Active Speed Controller Active ‘

"

Ptime
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e 4/ Max : Maximum from Speed Reference and Torque Reference

Speed Controller Output

Speed [rpm]
A

Torque Reference

Speed [rpm]

/

A

Speed Controller Active

Speed Controller Active

(P] Pos Speed Limit

Torque Control Area

Torque Control Area

Speed Controller Active

Knsfqg%Yt wy

Ptime

Ramp Generator
output —

o

Torque Control Area

\

(Rl Speed Reference)'““sij-eéd Controller Active

(P[Neg Speed Limit }{---=-===

Speed Controller Active

Speed Controller Active

O 5/ Window : Window Control
Speed Speed Reference Window

Pos Speed Limit | _27_,

Window Pos
Window Pos Off
Window Neg Off

Window Neg
Neg Speed Limit

Mode.

Speed Controller Active

Speed Controller Active

Speed Reference

Torque Control Area

zj %Wj kS
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8.1 Open Loop Setting

B £3 G 2.8MOTOR CONTROL Index | Variable Text | Value Default Unit | Min Max ID
P 2.8.1 Motor Ctil Mode P 2831 | U/ Optimization |0/ None 0/ None 0 1] 109
P28.2T Select P2832 U/ Ratio Select 2 / Programmable 0/ Linear 0 3 108
[TE F el ] oIque oelen P2633  |FieldWeskngPnt [50.00 50.00 Hz 400 32000 602
G G 2.8.3 0PEN LOOP] F2834  |Volage at FWP 100.00 100.00 % 10.00 20000/ 603
®- (] G 284CLOSED LOOP P2835  |U/MidFreq [2.68 50.00 Hz 0.00] P2.8.3.4 £04
M P2836  |U/MidVolt 7.59 100.00 % 0.00 100.00]  E05
#" 6285PMSM Conlrol P2837 |Zew Fieqvelig [5.37 1.50 % 0.00 4000 606
® [ G286 STABILATORS P2838 |45t 0 / Disabled 0/ Disabled 0 1] 534
® (] G 28.7 Tuning P2833 |1/ Control Lim [100 10.0 % 0.0 300.0] 1730
(] G 2.8.8 Identification P 28310 1/f Current i 50.0 50.0 % 0.0 150.0, 1633
& () G 28.9Fine Tuning P28311  |MakeFluxTime [200 200 ms 0 32000 660
#- (] G 2810 5M Excitation
Index Parameter ID no. | Unit Description
p2.8.3.1 U/f Optimization 109 Automatic Torque Boost (O/None, 1/ AutoTorgBoost)
P2.8.3.2 U/f Ratio Select 108 U/f Curve (O/Linear, 1/Squared, 2/Programmable,  3/Linear with Flux Optimization)
P2.8.3.3 Field Weakening Point 602 | Hz |Filed Weakening Point  Frequency
P2.8.3.4 |Voltage at FWP 603 | % |FWP
U/f Curve Parameter
b4 — 0 0 . . "~ .
P2.8.35 |U/f Mid Frequency 604 | Hz SuU7 3. Z348k3%WTf y nt %X j WfijClrye B Migldie Point Frequgncy
- U/f Ratio Select = 2/Programmable , Motor Nominal Freq.
: S U7 3 =2348k3%Wf y nt %X j WfiClrye B Mi&dte Point Voltage
P2.8.3.6 |U/f Mid Voltage 605 % . .
! g ° |- Uff Ratio Select = 2/Programmable , Motor Nominal Volt.
P2.8.3.7 |Zero Frequency Voltage 606 % |U/f Curve Zero Frequency Voltage . (U/f Ratio Select
I/f Control
P2838 |If Start 534 I/f Control On/Off (O/Disabled, 1/Enabled)
Constant Current Control Motor  Start
P283.9 |If Control Limit 1790 | % I/f Control o , I/f Control _ Frequency Limit (Nominal Frequency )
- I/f Control Limit + 1Hz Hysteresis Nprmal Mode
P2.8.3.10 |l/f Current 1693 | % |I/f Control Current Level (Motor Nominal Current
Open Loop Control Mode Motor Magnetizing Time
P2.8.3.11 |Make Flux Time 660 | ms |- Drive 0 .
- Start DC Brake , Make Flux Time
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U U/f Settings a Option 2 : Manual Tuning
A : Step 0 : Tuning Parameter
FWPVoItaU: """""""""""""""" P2.8.1. Motor Ctrl Mode = 0/ Freq Control
(Voltage at ,:ng) E P2.8.3.1. U/f Optimization = 0/None
! P2.8.3.2. U/f Ratio Select = O/Linear
|
E Step1:
Torque Boost E - Motor Nominal Freq$v 2/3 Wj k $ Motor
! Motor Current D246 Current P2.1.8. MagnCurrent
H - P2.8.3.2. U/f Ratio Select = 2 / Programmable
Mid point voltage ! _ : : ; ;
(U1 Mid Voltg) . Squared: FreqS %Wj k j wj s MgtovdBupe5 *
| I I Linear H Motor Current = P2.1.8. MagnCurrent
ero point voitage . -
(Zero Freq Voltg) | E - P2.8.3.6. U/f Mid Voltg = V¢ * P2.8.3.7. Zero Freq Voltg
id po'im PR—— > - P2.8.3.5 U/f Mid Freq.
(U/f Mid Freq) FWP Ffe“é‘ue”cy U/f Mid Freq = U/f Mid Voltg[%] * Motor Nominal frequency
(Field WeakngPnt) Step 2 : ( ) P2.8.1. Motor Ctrl Mode = 1/OL SpeedCont.
U Motor OHz Tuning P2.8.3.1. U/f Optimization = 1/ AutoTorgBoost
1) Prameter L wt z u %GLX BI6%Uf wf r jMotpriMonsnal Values Step 3 : ( ) P2.8.1. Motor Ctrl Mode = 1/OL SpeedCont.
2) P2.8.3.1. U/f Optimization = 1/ AutoTorgBoost
A Option 1 : Automatic Function 0 NOTE
Step 0 : Identification Run Parameter - Identification Run P2.8.3.2 U/f Ratio Select = 2/Programmable
P2.1.8. MagnCurrent =0
P2.8.1. Motor Ctrl Mode = 0/ Freq Control .
P2.8.3.1. U/f Optimization = 0/None - P2.8.3.2 U/f Ration Select
P2.8.3.2. U/f Ratio Select = O/Linear Parameter U/f Ratio
Step 1: P2.1.9. Identification = 2/ID With Run ( 1/ID No Run ) P2.8.3.5 U/f Mid Freq, P2.8.3.6 U/f Mid Voltg, P2.8.3.7 Zero Freq Voltg
D26 SU73=38373%Z4k %Wfynt %Xj qj hy°/_oB%74l{J\/¥tRéti(\Sv§eqe(r:tf gqj s 2/Programmable
P2.8.3.1. U/f Optimization = 1/ AutoTorgBoost ( Parameter Tuning )
Step 3 : ( ) P2.8.1. Motor Ctrl Mode = 1/OL SpeedCont. 2/Programmable SNijsynknhfynts %B!
P2.8.3.1. U/f Optimization = 1/ AutoTorgBoost

- Chapt. 1. P2.1.9 Identification
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P2.8.3.1. U/f Optimization
- Auto Torque Boost . (O/None, 1/ AutoTorgBoost )
- Motor Torque , Motor

Torque . Auto Torque Boost Starting

Torque .
- P2.8.3.2. U/f Ratio Select = O/Linear
P2.8.3.2. U/f Ratio Select = 2/Programmable

, ldentification Run

P2.8.3.2. U/f Ratio Selection

0 = Linear
Motor P2.8.3.7. Zero Freq Voltg~P2.8.3.4. Voltage at FWP
0Hz~P2.8.3.3. Field WeakngPnt (FWP) (Linearly)

1 = Squared
Motor OHz~FWP Zero Freq.Voltg (Squared)
. Motor FWP Torque
Torque application( : )

2 = Programmable
3 Point  U/f Curve .
A Zero Freq. Voltage, & U/f Mid Freq. & U/ fMid Voltage,
E Field WeakngPnt & Voltage at FWP
Torque
P2.1.9. Identification = 2/ID With Run

3 = Linear with Flux Optimization

Drive  Energy Saving Minimum Motor Current ~ Searching
Linear Type U/f Curve ,
Analog Input Wj kS
(Analog Input )
application

Automatic Energy Optimisation (Linear with Flux Optimization)

Start with high acceleration AEO adjustment

> . ol

Speed

Automatic
load adjustment

Motor Voltage

~

Motor Current

P2.8.3.3. Field Weakening Point
- Filed Weakening Point ( Motor Nominal Frequency )

-SU73638 %RFErgg8 w%St r, %
, Motor Nom Freq

P2.8.3.4. Voltage at Field Weakening Point
- FWP Motor ( Motor Nominal Voltage )

- §2.1.2 Motor Nom Voltg$ ,
, Motor Nom Voltg

P2.8.3.5. U/f Curve, Middle Point Frequency

- P2.8.3.2. U/f Ratio Select = 2/Programmable U/f Curve
Middle Point Frequency
- U/f Ratio Select =2/Programmable 10%
P2.8.3.6. U/f Curve, Middle Point Voltage
- P2.8.3.2. U/f Ratio Select = 2/Programmable U/f Curve

Middle Point Frequency Motor Voltage
- U/f Ratio Select = 2/Programmable 10%

P2.8.3.7. Output Voltage at Zero Frequency
- U/f Curve Zero Frequency Motor Voltage
- NOTE: U/f Ratio Select S5%§

U % SZ4Kk%Xjyynsl x3§ n -80



U 1/f Control
- I/f Control  Constant Current Control Motor  Start
- Motor , U/f tuning Motor

- I/f Control 1 %S| wnGujre¥tt > N4 k %Hz wwj Beguerdy
Current  I/f Current Level

A Output Frequency

T

I/f Current | -—____

I
I
|
I
| Motor Current
I
I
I
I
|

: — »time
I/ f Control Limit

P2.8.3.8. I/f Start
- 1/f Control On/Off (O/Disabled, 1/Enabled)

P2.8.3.9. I/f Control Limit

- I/f Control , l/f Control Frequency Limit
(Nominal Frequency )
- I/f Control Limit + 1Hz Hysteresis Normal Mode

P2.8.3.10. I/f Current
A I/ Control Current Level (Motor Nominal Current
a (PMSM) Encoder Z- pulse CL Control Z- pulse
Current Level .
E (PMSM) P2.8.5.5 Start Angle Identification Time 0
DC Current Level

P2.8.3.11. Make Flux Time

- Open Loop Control Mode Motor Magnetization Time
- zero speed .
- DC Brake , Make Flux Time

n -81



8.2 Closed Loop Setting

= 3 G 26MOTOR CONTROL ~ Index | Variable Text | Value Default Unit | Min Ma ID
P 2.8.1 Motar Ctil Mode P28.41 | CurrentControlKp 140.00 40.00 % 0.00 32000 B17
P282T Select P 2842 CurrentControlTi 15 1.5 ms 0.0 32000 E57
= T obelogue selee P2843 _|Encoder Selector [0 0 ‘ 0 2| 1595
& G2830PENLOOP P2844 MotorT empComMode 0/ Not Used 0/ Not Used 0 2| 1426
B8} G 2.3.4 CLOSED LOOP P2845  |SipAdust |66 75 % 0 500 619
o P2846  SipAdiustCold 75 75 % 0 500( 1183
# L1 G 285PMSM Contrl P2847  |SCTorqueChamSel |2 2 0 B8535 1857
&) G 286 5TABILATORS P2848 | TCSpeedLimiSel 257 257 0 E5535| 1569
#- (] G 287 Tuning P2849  |TCOunDampGain [0.00 0.00 % 0.00 100.00] 1576
(L1 G 2.8.8 Identification P 28410 |TCDynDampTC 0 0 ms 0 32000| 1577
& (3 G 28.9 Fine Tuning P 28411 |CLMC Mode |0/ FlusMode 1 0 0 1 591-
| G 28105M Excitation
Index Parameter ID no. | Unit Description
Current Controller  P- gain.
P2.8.4.1 |Current Control Kp 617 | % |- OLmode Flying Start .
- P6.7.5 Sine Filter = 1/Connected , 20.00%
P2.8.4.2 Current Control Ti 657 | ms [Current Controller |- gain
P2.8.4.3 |Encoder Selection 1595 OPT- A7 Option Board , CL Control Encoder
P2.8.4.4 Motor Temp. Comp. Mode | 1426 Motor Temperature Compensation (O/Not used, l/Internal, 2/MeasTemp1l)
. . Motor Sli Motor vol
P2.8.45 |Slip Adjust 619 | % ~ Motor Slip otor voltage
- Slip adjust Motor Voltage
P2.8.4.6 |Slip Adjust Cold 1183 | % |75C Slip adjust tuning point
Speed Controller Torque Chain Select.
BO +1 : Additional torque limit, Bl +2 : External acceleration compensation
P2.8.4.7 SC Torque Chain Select 1557 B4 +16 : Disable Closed Loop Speed Control I- factor. Forces |- factor to zero (V111~ )
B5&B6 +96 : Internal motor temperature compensation
B12 +4096 : Enable Voltage Flux Model. 0=Current Flux Model/1=Voltage Flux Model (V111~ )
- Torque Control Mode Option
P2.8.48 |TC Speed Limit Select 1568 qau pY
(BO:Torque Control Speed Control Ramp Generator Update)
P2.8.4.9 |TC Dynamic Damp. Gain 1576 | % |CL Torque Control Mode Dynamic Damping Gain
P2.8.4.10 |TC Dynamic Damp. TC 1577 | ms |Dynamic Damping Bandpass time( ms)
P2.8.4.11 |CL MC Mode 691 Closed Loop Motor Control  Flux Model (O=Flux Mode 1, 1=Flux Mode 2) (V111~ )
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P2.8.4.1. Current Control P gain
- Current Controller  P-gain

- Open Loop Control Mode  Flying Start

- P6.7.5 Sine Filter = 1/Connected , 20.00%

- PMS Motor Rotating Identification Run

300% , Sine Filter 10~40%

P2.8.4.2. Current Control Ti

- Current Controller  I- gain
P2.8.4.3. Encoder Selection

- OPT- A7 Option Board , CL Control Encoder

P2.8.4.4. Motor Temperature Compensation
- Motor
0 = Not used : Slip adjust value
1 = Internal : Motor ,
Motor Slip
Identification with run
CL Mode

Torque

SU73=393: %Xqnu%Fi ozxys

2 = MeasTempl : Slip Temp.1
Temp.point 75Co655C
A
P2.8.4.5
Slip Adjust
P2.8.4.6
Slip Adjust Cold
P2.8.4.5. Slip Adjust 20C
- Motor Slip Motor Voltage
- Motor Nominal Speed  Nominal Slip
Parameter Slip
- Slip Adjust Value Motor Voltage
- DTC Update

100C

A -
>»

P2.8.4.6. Slip Adjust Cold
-75C Slip Adjust Tuning Point

P2.8.4.7. Speed Control Torque Chain Select
- CL Speed Controller Yt wv zj %\Wptlors
- Identification with Run 98
- External Acceleration Compensation
- CL Control Mode
BO (+1) : Additional Torque Limit
Torque Reference Chain  Additional Torque Limit
B1 (+2) : External Acceleration Compensation
Speed Control Mode , Speed Control Output
External Controller  Drive
Note : Torque Step Active
. B4 (+16) : Disable Closed Loop Speed Control I- factor
I- factor 0 .
B5&B6 (+96) : Internal Motor Temperature Compensation

Default ON

Torque Reference

(V1i1~ )

Active
P2.8.4.4 Motor TempComMode = 1/Internal
B12 (+4096) : Enable Voltage Flux Model(Flux Model ) (V111~ )

P2.8.4.11 Closed Loop MC Mode = 1/Flux Mode 2

P2.8.4.8. Torque Control Speed Limit Select
- Torque Control Mode
BO(+1) : Torque Control

Option

Speed Control , Ramp Generator Update

P2.8.4.9. Torque Control Dynamic Damping Gain

- CL Torque Control Mode Dynamic damping gain

P2.8.4.10. Torque Control Dynamic Damping TC
- CL Torque Control Mode Dynamic damping

P2.8.4.11. Closed Loop MC Mode (V111~ )
- CL Motor Control Flux Model
- 0=Flux Mode 1: Current Flux Model
1=Flux Mode 2 : Voltage Flux Model (DTC . )

Bandpass Time
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8.3 PMSM Control Setting (Permanent Magnet Synchronous Motor)

= £3 G 28 MOTOR CONTROL Index Variable Text | Value Defaul Unit | Min bax ID
P 2.8.1 Motor Ctil Mode P 2851 PMSMShaftPositio |0 0 0 B5535| 649
P2a2T Celect P28562 Startinglel dMode 0/ Automatic 0 / Automatic 0 10] 1691
[TE Peoaciomqueselss P2653  |StatAngleldCun [0.0 0.0 % 0.0 150.0] 1756
® (] G2830PENLOOP P2854  |PolaityPulseCur 01 041 % 1.0 2000] 1566
®- (] G284 CLOSED LOOP P2855  |StatAngleldTime [0 0 ms 0 32000 1755
R G 2 5 5 PIASH Cont P2856 |1/ Curent 50.0 50.0 % 0.0 150.0] 1693
i Lo P2857 |1/ ControlLim 0.0 10.0 % 00 3000 1790
® ] G286 STABILATORS P2858  |FluxCurentKp 500 500 0 32000] 651
® (] G287 Tuning P2853  |FluxCurent Ti [5.0 5.0 ms 0.0 32000] €52
® (] G 2.8.8 Identification P28510  |ExtidRef 00 0.0 % -150. 150.0] 1730
% (3 G 289 Fine Tunin P28511 _|EnableRsldentfi [07No 0/No [ 0 1| €54
T = " P28512 |LsdvVoltageDiop 0 0 -32000 32000] 1757
®-[] G 2.8.10 5M Excitation P28513 |LsgvaltageDrop [i] 0 | -32000 32000] 1758
(] G 29 SPEED CONTROL P28514 |EnclDCurent 50.0 90.0 % 0.0 150.0] 1734
[ 1 G210DRIVE CONTROL P 28515 PO'alil_'}'DMDdB _DJ’CUI’I’.PU'SE 0/ Curr.Pulse | 1] 1 1737
__—I P28516  |PolartyPulsLeng 200 200 ms 0 1000| 1766
- G 211 MASTER FOLLOWER F28517 |PolaityDetechng 15 15 Deg | 0.0 360.0] 1748
1 G212PROTECTIONS P28518 |AngeldentMode 0/ Curr.Pulse 0/ Curr.Pulse 0 2| 1749
® 3 G 213 FIELDBUS P28519 |Cur.Contr. Kpd [0.00 0.00 % 0.00 32000/ 1761
- P28520 |Voltage Margin 100.0 100.0 % 0.0 1200 1763
] G 2141D FUNCTIONS P28521 |EncldRunMode [0/ Default 0 / Default [ 0 2| &80
1 G 215 BRAKE CONTROL P28522 |StatAngleDffset 00 0.0 -360.0 3600 6%
1 G216AUTO RESET P28523 |VakageCom. Kp [0.100 0.100 [ 0.000 32.000] 1783
F o217 PIn COMTENL P 28524 VOHQQBCOII. Ki 5000 5000 I] 32000 1784
Index Parameter ID no. Description Index Parameter ID no. Description
- Align  Shaft P2.8.5.13 | Lsq Voltage Dro 1758
P2.8.5.1 |PMSM Shaft Position | 649 A Encoder Peais 4 votage Jrop a
ncoder n P2.8.5.14 | Encoder ID Current 1734 |Encoder Ident. Run Hzwwj sy %
P2.8.5.2 rt Angle ID M 1691 ificati . . .
8.5 Start Angle ode 691 | Start Angle Identification P2.8.5.15 | Polarity ID Mode 1737 |Polarity Identification Mode
P2.8.5.3 |Start Angle ID Current | 1756 |Start Angle Identification Current P2.8.5.16 | Polarity Pulse Length | 1766 |Polarity Ident. Run Pulse length
P2.8.5.4 |Polarity Pulse Current | 1566 | Start Angle ID , Polarity Current P2.8.5.17 | Polarity Detect Angle | 1748 |Polarity Ident. Run detection angle
P2.8.5.5 |Start Angle ID Time 1755 |Start Angle ID , DC Current P2.8.5.18 | Angle ID Mode 1749 | Angle Identification Mode
P2.8.5.6 | lif Current 1693 |P2.8.3.10 lif Current P2.8.5.19 | Current Control Kpd | 1761 |d Current Controller P - gain
P2.8.5.7 |I/f Control Limit 1790 |P2.8.3.9 I/f Control Limit P2.8.5.20 | Voltage Margin 1769 | current Controller Vok. margin
P2.8.5.8 |Flux Current Kp 651 |PMSM , Flux Current Control P- gain —
: , P2.8.5.21 | Encoder ID Run Mode | 680 |Sor Mode ° 3fEnc. or 4fident Al
P2.8.5.9 |Flux Current Ti 652 |PMSM , Flux Current Control |- gain Start Angle Ident.
P2.8.5.10 |Ext. Id Current Ref 1730 |d External Reference P2.8.5.22 | Start Angle Offset 696 |ldentified Angle Offset Angle
P2.8.5.11 |Enable Rsldentification | 654 |Rsldentification Active P2.8.5.23 | Voltage Corr. Kp 1783 [Flux P-gain
P2.8.5.12 |Lsd Voltage Drop 1757 |d P2.8.5.24 | Voltage Corr. Ki 1784 |Flux I- gain

W
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U %U R X KL Control mode
A Z-pulse Encoder :
a Incremental Encoder Z- pulse
E Absolute Encoder

P2.8.5.1. PMSM Shaft Position

Magnet Position 3
Motor Magnet Position

- Encoder ID Run 0] Shaft
position Absolute Encoder Position Parameter

- Z- pulse Incremental Encoder , Z- pulse position
Z- pulse I/f Control

P2.8.5.2. Start Angle Identification Mode

- Absolute Encoder z- pulse Incremental Encoder
Start Angle Identification

- Identification time  50~200ms .

- Absolute Encoder , Start Angle  Encoder Absolute angle read.

P2851=0 Encoder ID Run , Running
- Incremental Encoder Z-pulse U73=3: 36pP5%
-SU736537%Rtizqfytw®Y~uj %C%53 %
0 = Automatic

Drive Encoder Type Start Angle ID Mode
1 = Forced
Drive Automatic Logic , Start Angle ID Mode
2 = On Power Up
Drive Identification
Encoder Pulse Counter Angle
10 = Disabled

Encoder z- pulse

P2.8.5.3. Start Angle Identification Current
- Start Angle Identification Current Level

P2.8.5.4. Polarity Pulse Current

- Start Angle ID Mode(P2.8.5.2)
Current Level

-S5% Current Level

- negativ

Start Angle Identification

Magnet Axis Polarity Direction Check

, P2.8.5.3

Disable , ldentification F1 Fault

P2.8.5.5. Start Angle Identification Time
- Starting Angle Motor
- Test I/f Control  Starting
- P2.8.5.6 DC- Current Level
- P2.8.5.2 = 10/Disabled ,

U % Control

PM Motor

DC Current

, P2.10.6 AdvancedOption2.B9=1 I/f Control  Active

P2.8.5.6. I/f Current
A /f Control Current Level
a (PMSM) Encoder Z- pulse
Current Level .
E (PMSM) P2.8.5.5 Start Angle Identification Time 0 ,
DC Current Level

(Motor Nominal Current )
CL Control Z- pulse ,

P2.8.5.7. I/f Control Limit
- 1/f Control , I/f Control
(Nominal Speed )
- I/f Control Limit + 60rpm Hysteresis

Speed Limit

Normal Mode

U ®ux Current Controller

PMS Motor , CL Control Mode FWP Flux Current
Controller Parameter
PM Motor Negative Id Current

(Instability), Gain time
constant

P2.8.5.8. Flux Current Kp

- Flux Current Controller  P- gain

- P-gain , I- gain
P2.8.5.9. Flux Current Ti

- Flux Current Controller |- gain

- |- gain
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P2.8.5.10. External Id Reference
- Motor Id(d ) Reference

P2.8.5.11. Enable Rsldentification
- DC Brake Current & CL Control Start Rsldentification
- |dentification Disable

U ® and Q axis Voltage Drop

d ¢ ( ) ,
Drive  Motor Reluctance Torque Part
Reactance Motor Torque

d

Motor  Torque/Current

P2.8.5.12. Lsd Voltage Drop
- d Reactance 2560=100%
- Nominal Current & Freq. Stator Inductance Voltage Drop %
X4[W2 1,[A]® /33 2560
Un[V]

X4 [Drivescalg =

P2.8.5.13. Lsq Voltage Drop
- q Reactance 2560=100%
- Nominal Current & Freq. Stator Inductance Voltage Drop %

Xq[W? 1,[A]? /33 2560
UnlV]

Xq[Drivescalg =

P2.8.5.14. Encoder ID Current
- Encoder ldentification Run

P2.8.5.15. Polarity ID Mode
- O/Current Pulse, 1/Torque Pulse

Current Reference

P2.8.5.16. Polarity Pulse Length
- Polarity ID Run Pulse Length

P2.8.5.17. Polarity Detection Angle
- Polarity ID Run Detection Angle

P2.8.5.18. Angle Identification Mode
- O/Current Pulse, 1/High Frequency Sine, 2/Low Frequency Sine

P2.8.5.19. Current Control Kpd
- d Current Controller P - gain

P2.8.5.20. Voltage Margine

- Current Controller Voltage Margine

P2.8.5.21. Encoder ID Run Mode
- ldentification Mode = 3/Enc.ID Run 4/ldent. All
Start Angle Identification
O=Default
DC Current , Rotor zero point
1=Current Pulses
Current Pulse , Brake Rotor Position

, Absolute Encoder

2=ID with Run
Zero Position
Position motor nominal speed  2/3 .
Nominal Speed 2/3 , Motor DC Brake Encoder
Zero Position Rotor
Step- up Transform

P2.8.5.22. Start Angle Offset
- Identified Start Angle

, Absolute Encoder Zero

Offset Angle

P2.8.5.23. Voltage Corr. Kp
- Flux Compensator

P2.8.5.24. Voltage Corr. Ki
- Flux Compensator
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8.4 Stabilization Setting

= 4 G 28 MOTOR CONTROL Index Variable Test | Value Defaul Unt | Min Max ID
P 2.8.1 Motor Ctil Mode P 2861 TorgStabD amp | 800 800 0 1000 1413
B2 83 Torous Ealact P2862  |ToigStabGain 100 100 0 1000] 1412
[ T ese forque Selee P2863  |TorqStabGainFwP [50 50 0 1000 1414
® [ G2830PEN LOOP P2864 | TorgStabLimit 150 150 0 1500] 1720
® (] G284 CLOSED LOOP P2865  |FluCileStabG [5000 5000 0 32767| 1550
- P2866  |FluxStabGan 800 800 0 32000] 1797
2 e, P2867  |FlucStabTC 1900 500 0 32700] 1551
L] G 2.8.6 STABILATORS P2868  |VoltageStab TC 900 900 0 1000] 1552
® [ G287 Turing P2863  |VoltStabGain [100 10.0 % 0.0 1000] 1738
& (] G 2.8.8 Identification P 28610 WoltStabLimit 1.50 1.50 Hz 0.00 32000 18553
# (] G 2.8.9Fine Tuning
# ] G 2.8105M Excitation
Index Parameter ID no. | Unit Description
Torque Stabiliser
P2.8.6.1 |Torque Stabiliser Damping | 1413 Torque Stabilizer Damping  (High - pass Filter )
P2.8.6.2 |Torque Stabiliser Gain 1412 Torque Stabilizer Gain (at zero frequency)
P2.8.6.3 |Torq. Stabiliser Gainin FWP | 1414 FWP Torque Stabilizer Gain
P2.8.6.4 |Torq. Stabiliser Limit 1720 Torqg Stabilizer Output Frequency
Flux Stabiliser
P2.8.6.5 |Flux Circle Stabiliser Gain | 1550 Flux Circle Stabilizer Gain
P2.8.6.6 |Flux Stabiliser Gain 1797 Flux Stabilizer Gain
P2.8.6.7 |Flux Stabiliser TC 1551 Flux Stabilizer Filter
Voltage Stabiliser
P2.8.6.8 |Voltage Stabiliser TC 1552 Voltage Stabilizer  Filter
P2.8.6.9 |Voltage Stabiliser Gain 1738 | % |Voltage Stabilizer Gain
P2.8.6.10 |Voltage Stabiliser Limit 1553 | Hz |Voltage Stabilizer Limit
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U%Yt wvzj %Xyfgngn | w
Torque Stabilizer  Torque[T] 1 High- pass Filter

Filter Tzyuzy %Kwj v 3 %WggkcQrection term [ df]
Torg. Stabilizer Torq Vibration
Controller Gain 0OHz FWP
Torque Stabilizer 3Hz frequency
- Filter
1000 1000
= G(Ty - Ty +df,_1 =G - Ty.q) +df,
TorgStabDanp TorgStabDanp (T~ Ti-2) *+ iy (T T +lfes
where G; : Filter total gain
Filter gain Parameter control
P2.8.6.1. Torque Stabiliser Damping
- High- pass filter
- PMS motor OL control mode , 800 980
- Filter Time Constant
T = TorgStabDenp —1ms TorgStabDenp
¢ '°1000- TorgStabDenp “1000- TorgStabDanp
1
- Filter w, = —rad/s
Cc
- example) Torq. Stabilizer damping=600
T.=1.5ms, é.~=667 rad/s
P2.8.6.2. Torque Stabiliser Gain
- Torque Stabiliser Damping Filter Actual Gain
- Torque Stabilizer Gain  Zero Frequency Gain
G =TorgStabGeFWP+TorgStabGan - TorgStabGm, if f < fryp
FWP
G =TorgStabGeFWP, if f 2 frup
- Final Gain Torque Stabiliser Damping Scaling
(Scaling 256 Gain1 ) _ 100 G
F 7 256 TorgStabDanp

P2.8.6.3. Torque Stabiliser Gainib FWP area
- OL Control FWP Torque Stabiliser Gain

P2.8.6.4. Torque Stabiliser Limit
- Output frequency

U ®ux Circle Stabilizer

Torque Stabiliser ()

P2.8.6.5. Flux Circle Stabiliser Gain

- Flux Circle Stabiliser Gain
- Error , Flux
Controller Output frequency

- maximum limit

U %K dStabiliger

frequencies

Estimated Flux
Output Voltage Reference
Parameter

Flux Stabilizer
Filter
Filter

Id 1 High- pass filte
Correcting term dU

gain control

P2.8.6.6. Flux Stabiliser Gain

- zero frequenc Flux Stabilizer Gain S5 § , Flux Stabilizer Gain
1Hz Flux Stab Gain
G=Flux StabGain3 f, if f <1Hz
G =Flux StabGain, if f21Hz
- Gain 1000 Scaling
_ G _ FluxStabGain
" 71000 1000

P2.8.6.7. Flux Stabiliser TC
- High- pass filter
_+ 65536 23 FluxStablC _

TooT 65536
¢ 'S 23 FluxStabTC

23 FluxStabrC -

Img D

- example) Flux Stabilizer Tc=64
T.=511ms, é.=1.96 rad/s
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U%[ tgyflj%Xyfgngn jw

Voltage Stabilizer 3Hz frequency DC- link voltage
Torque Stabilizer .
DC- link voltage Udc 1 High- pass Fliter
Filter Output frequency reference freq. correction term  df
Estimated Torque Gain .
Torque Motor Nominal Torg 10% 50% , Controller gain
Voltage Stabiliser Gain zero down
Filter gain Parameter contro

P2.8.6.8. Voltage Stabiliser TC
- High- pass filter
- Filter Time Constant
VoltageStaTC —1ms VoltageStaTC
$1000- VoltageStaTC ~ 1000- VoltageStaTC

c=

P2.8.6.9. Voltage Stabiliser Gain
- Voltage Stabiliser Gain Torque function
- Torque 15% Gain Voltage Stabiliser Gain
50% Gain 0
15%~50% Gain Voltage Stabiliser Gain 0
G =VoltStabGa, if T<15%
= VOItStabGRn o, 1 (96)), if 15%¢ T <50%

35% )
G=0, if T>50%

- Final Gain Voltage Stabiliser Tc Scaling
(Scaling 256 Gain 1 )

_ 100 G
2563 VoltSta@ C

f

P2.8.6.10. Voltage Stabiliser Limit
- Voltage Stabiliser Output Limit
- FreqScale correction term df Min & Max
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8.5 Tuning Setting

=3 G28MOTOR CONTROL A~ Index Wariable Text Value Default Uri I Min Max 1D
P 2.8.1 Motor Ctil Mode F2871 FlyStOptions |0 0 0 B5535| 1610
P 28.2 Toraue Select P2872  |MCOptions 0 0 0 £5535| 1740
= 2.2 Torque Seled P2873 |ResDampSelect 10 0 0 2001760
# [ G2830PEN LOOP P2874 DampingFrequency 0.0 0.0 Hz 0.0 32000 1763
®- (] G 284 CLOSED LOOP P2875  |Damping Gain ] 0 % 0 32000] 1764
e P2876 Damping Phase 0 0 Dec ] 360] 1765
[ G 285PMSM Conrol F2877 | DaminActv. Freq [0.00 0.00 Hz 0.00 320.00] 1770
¥ G 286 STABILATORS P2878  |DampingFiter TC 1 0 ms 0 32767| 1771
M| G 2.8.7 Tuning P2879  |OverMod. Limi [105 105 % 50 1201515
= (] G 2.8.8 Identification P287.10 ModindexLimit 100 100 % 0 200]  E55
& (3 G 289 Fine Tunin P28711 |DCvoltageFiter [00 0.0 Hz 0.0 5000] 1591
ket na P28712 |PiocessFrequency 0.00 0.00 Hz 0.00 32000] 1811
E- [ G 2.8.10 SM Excitation P28713  |GeaRatioMultipl i 1 0 32000/ 1558
[ (] G 2.9SPEED CONTROL P28714 |GeaRatioDivider 1 1 0 32000] 1559
Index Parameter ID no. | Unit Description
P2.8.7.1 Flying Start Options 1610 Flying Start Option
pP2.8.7.2 Motor Control Options 1740 Reserved
p2.8.7.3 Resonance Damping Select | 1760 Drive System Constant Frequency Torque Oscillation
pP2.8.7.4 Resonance Damping Freq. | 1763 | Hz |Torque Oscillation  Frequency
P2.8.7.5 Resonance Damping Gain 1764 | % |[Oscillation Damping Gain
P2.8.7.6 Resonance Damping Phase | 1765 | Dec | Oscillation damping Compensation signal  0~360 ° shifting
P2.8.7.7 Resonance Damp. Active Freq. | 1770 | Hz |Resonance Damping Frequency limit
p2.8.7.8 Resonance Damp. Filter TC | 1771 | ms |External feedback signal( 1q) filter TC
P2.8.7.9 Over Modulation Limit 1515 | % [100%=Max Sine Modulation, 113%=Full Six Step. Sine Filter 95%
P2.8.7.10 |Modulation Index Limit 655 % [CL Operation Modulation Index.(Motor terminal voltage )
P2.8.7.11 |DC Volt. Filtering Time 1591 | Hz [DCV- Compensation 2 Butterworth Filer
6500rpm Process Speed .
P2.8.7.12 | Process Frequency 1811 | Hz parameter  Process Freq. (Max 320Hz), Process Speed parameter
Process Speed 0
P2.8.7.13 |Gear Ratio Multiple 1558 Resolver Encoder
P2.8.7.14 |Gear Ratio Divider 1559 Resolver Encoder divider
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P2.8.7.1. Flying Start Options
BO+1 = Disable
B1 +2 = AC Scanning Disable
B2 +4 = Fly Brake Phase Disable
B3 +8 = Speed Estimate Encoder Feedback
B4 +16 = (Initial Guess) Speed Reference
B5 +32 = Step- up application DC scanning Disable

P2.8.7.2. Motor Control Options
Reserved

P2.8.7.3. Resonance Damping Select
- Drive System Constant Frequency Torque Oscillation
0 = Not in use
Resonance Damping Frequency > 0.0Hz
1 = Band Pass, Speed Error
Speed Error Band- pass Filter
2 = Band Stop + Band Pass, Speed Error

Monitoring

Oscillation Damping

Speed Error  Band- stop Filter  Band- pass Filter Oscillation
Damping

3 = Band Pass,Iq Current
Q Band- pass Filter Oscillation Damping

P2.8.7.4. Resonance Damping Frequency
- Torque Oscillation Frequency

P2.8.7.5. Resonance Damping Gain
- Oscillation Damping  Gain

P2.8.7.6. Resonance Damping Phase
- Oscillation damping Compensation signal  0~360 ° shifting

P2.8.7.7. Resonance Damping Activation Frequency
- Oscillation damping Frequency Limit

P2.8.7.8. Resonance Damping Filtering TC
- External feedback ( Iq) signal filter TC

P2.8.7.9. Over Modulation Limit

- Partial Modulation Limit
- 100%=Max Sine Modulation, 113%=Full Six Step.
- Sine Filter 96%

P2.8.7.10. Modulation Index Limit
- CL Operation Modulation Index .
- Motor terminal voltage

P2.8.7.11. DC Voltage Filtering Time
- DCV- Compensation 2 Butterworth Filer

P2.8.7.12. Process Frequency

- 6500rpm Process Speed .

- parameter Process Freq. (Max 320Hz), Process Speed
parameter .

- P2.2.1 Process Speed 0

P2.8.7.13. Gear Ratio Multiple
- Resolver Encoder

P2.8.7.14. Gear Ratio Divider
- Resolver Encoder Divider

n -91



8.6 Identification Setting

1 G 2.6 LIMIT SETTINGS ~ Index Variable Text | Value Default Unit | Min Max ID
& (13 G 2.7 FLUX DC CURR. P2881 Flux 10 % [13.0 10.0 % 0.0 250.0] 1355
y P2882 |Fus20% 260 20.0 % 0.0 250.0] 1356
El-all G 28MOTOR CONTROL F2883  |Fux30% |391 300 % 0.0 2500] 1357
P 2.8.1 Motor Ctil Mode P2884 Flux 40 % 52.1 40.0 % 0.0 250.0/ 1358
P 2.8.2 Torque Select P2885 Flux 50 % |65.2 50.0 % 0.0 250.0] 1359
i, P2886  |FlusxB0% 783 60.0 % 0.0 250.0] 1360
¥ 1 G2830PENLOOP P2887 |Flux70% |58 70.0 % 0.0 250.0] 1361
# [ G284 CLOSED LODP P2888  |Fux80% 91.8 80.0 % 0.0 250.0] 1362
# (] G 2.8.5 PMSM Control P2883 |Flux30% [96.4 90.0 % 0.0 250.0] 1363
= (1 G 2865TARILATORS P28810  |Flux100% 100.1 100.0 % 0.0 2500 1364
% (3 6 287 Tunin P2881 |Flux110% [103.2 110.0 % 00 25000 1365
T o . P28812 [Flux120% 106.0 120.0 % 0.0 250.0] 1366
2RI | (G 2.5.8 |dentification P28813 [Flux130% [108.4 130.0 % 0.0 2500] 1367
# (] G 2.8.9Fine Tuning P28814 [Flux140% 1107 140.0 % 0.0 250.0] 1368
e ot P28815 |[Flux150% 1126 150.0 % 0.0 250.0] 1369
# (1 G 2810 5M Exciation F28816 |RsVoltageDrop [283 Varies ' 0 30000 662
B~ G 2.3 SPEED CONTROL P28617 |likddZeroPVakag [601 Varies _ 0 30000 664
1 G 210DRIVE CONTROL P28818 |iAddGeneScale 0 Varies 0 30000| 665
# 1] G 211 MASTER FOLLOWER P28813 | lAddmotorScale 1100 Varies | 0 30000| BE7
- P28820 |LsVoltageDrop 363 512 0 30000 673
] G 212PROTECTIONS P28821 |MotorBEMVoltage |90.00 90.00 % 0.00 32000 674
-1 G213 FIELDBUS P28822 |IUOffset 3 10000 -32000 32000 668
1 G 214D FUNCTIONS P28823 [V Offset |2 0 | -32000 32000 669
- P28824 |IW Dffset 9 0 -32000 32000 670
*+ L G 215BRAKE CONTROL P28825 |EstimatorKp |3000 400 [ 0 30000] 1781
P28826 |EstimatorKi 2000 2000 0 32000| 1782
3 3 3 P28827 |VoltageDrop [0.25 0.00 z | 0.00 2000] 671
Rs[DrivescaIQ = RS[WJ In[A] ‘/‘3’ 2560 P28828 [ID Run Cun. Kp 5000 5000 0 32000 695
P28829 |DeadTimeComp. |1660 2000 [ 0 32000 1751
T - P28830 |DeadTieContCurl 278 100 -32000 32000] 1752
Index \ Parameter ID no. Description Index Parameter ID no. Description
%~1509 P2.8.8.22 668
P2 8.8.1 1355 Flux Level 1QA) 150% Motor IU/IV/IW Offset Phasgl qurent Offset
p288.15 Flux 10%~ Flux 150% 1369 Voltage. Nominal Flux Voltage %. ~P2.8.8.24 ~670 |[(Identification Run )
T (Identification Run ) _ i - qai
. P2.8.8.25 |Estimator Kp 17g1 |PMSM Estimator P- gain
, 2 phase Stator (Identification Run )
P2.8.8.16 |RsVoltage Drop 662 o
(Identification Run ) ) ) PMSM Estimator 1- gain
- P2.8.8.26 |Estimator Ki 1782 .
P2.8.8.17 |Ir Add Zero Point Volt. | 664 | Torque Boost , Zero Speed (Identification Run )
Torque Boost , Generatin i
P2.8.8.18 |Ir Add Generator Scale | 665 " ?:om N ton Scalis factorg P2.8.8.27 | Voltage Drop 671 Residual Voltage Error
P 9 P2.8.8.28 | ID Run Current Kp 695 |ID Run Current Controller Gain
. Torque Boost , Motorin - -
P2.8.8.19 |Ir Add Motoring Scale | 667 q . . 9 . Dead Time Compensation [ns]
IR- Compensation  Scaling factor P2.8.8.29 | Dead Time Comp. 7151 o
(7/DTC Identification Run )
& , 2 Phase - -
P2.8.8.20 |Ls Voltage Drop 673 ldent.R Dead Time Compensation
(Ident.Run ) | | P2.8.8.30 | Dead Time Current Limit | 1752 / Limit
P2.8.8.21 | Motor BEM VOItage 674 Motor (7/DTC Identification Run )




8.7 Fine Tuning Parameter

=4 G28MOTOR CONTROL Index Variable Text Value Default Unit I tin Max D
P 2.8.1 Motor Ctil Mode F28891 DeadTHWCompDisab 0/ Enable 0/Enable 0 1] 1750
P2892  |CuiMeasFCompTC 0 0 0 £5535| 1554
B P282Tonue Select P2893 |CurLimOptions 0 0 0 §5535 1702
® (1] G 28.30PENLOOP P28394  |AdConvStartShift 0 0 0 65535 1701
®- (] G 284CLOSED LOOP P2895  |DCvoltageBalGain 100 100 % 0 1000/ 1519
# (] G 285PMSM Cantrol
®- (] G 286 STABILATORS
# ] G287 Tuning
-] G 2.8.8 Identification
QM| G 2 8.9 Fine Tuning
#- ] G 2.8.105M Excitation
U % Parameter Special Cases
Index Parameter ID no. | Unit Description
P2.8.9.1 DeadTHWCompDisab 1750 Hardware Dead Time Compensation (0/Enable, 1/Disable)
P2.8.9.2 CurrMeasFCompTC 1554 -
pP2.8.9.3 CurrLimOptions 1702 -
P2.8.9.4 | AdConvStartShift 1701 -
pP2.8.9.5 DCVoltageBalGain 1519 | % [Master/Follower Application CL DC Voltage Balancing Gain
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8.8 SM Excitation (Synchronous Machine Control)

= £3 G 28 MOTOR CONTROL " Index | Variable Text | Value Defaul Uit | Min bax ID
P 2.8.1 Motor Ctrl Mode F28101  |MolLoadMagnCurmt | 0.00 0.00 A 0.00 620 1739
P282T Select P2810.2 M axh agnCurent 0.00 0.00 A 0.00 B.20] 1745
= Fen.clomque seec P261031 |CuentRefDffset [0.0 0.0 % -400.0 400.0[ 1746
# [ G28.30PEN LOOP P2810.3.2 |CosPhikp 10.0 10.0 % 0.0 500.0] 1753
®- (] G 284CLOSED LOOP P2.810.33 [CosPhiTi [100.0 100.0 ms 0.0 1000.0/ 1754
o P28103.4 |FluChlKp 400.0 400.0 % 0.0 3000.0] 1772
E1-( G 28.5PMSM Contol P28104.1 |MagnRef AD [AnOUT 0.1 AnOUT0.1 | AnOUT:0.1| AnOUTE.10 1742
-0 G 286 STABILATORS P2810.4.2 |20 mé Ref 0.0 0.0 % 0.0 4000 1743
® (] G 28.7 Tuning P281051 |Magn ActAl [AnIN:OT AnIN:0.1 AnINOT| AnIN:ET0[ 1744
= (] G 2.8.8 Identification P281052 |MagndlNomlLevel 0.00 0.00 % 0.00 100.00] 1747
& (] G 289 Fine Tuni P 281061 |ManReadyToStart | DigIM:0.1 DigIN:0.1 DigiN:0.1 | DigIN:E.10| 1820
T A et e g P28106.2 |ManReadyForLoad DiglN:0.1 DigiN:0.1 DiglN:0.1|  DigIN:E10| 1921
2RI} G 2.6.10 SM Excitation P 281063 [StatMagnSystem | DigOUT:0.1 DigOUT:0.1 | DighUT:0.1| DigOUT:E.10] 1818
[ () G 2.9SPEED CONTROL P28106.4 [StartMagnetizat DigOUT.0.1 DigOUT:0.1 DigDUT:0.1| DigOUT:E.10] 1813
Index Parameter ID no. | Unit Description
P2.8.10.1 |No Load Magn. Current 1739 | A |Synchronous Machine
P2.8.10.2 Max. Magn. Current 1745 | A System
G2.8.10.3 Tuning
P2.8.10.3.1 |Current Reference Offset | 1746 | % [Magnetization Offset. Step Response Test
P2.8.10.3.2 | CosPhiiKp 1753 | % |[Power Factor( ) Controller  P- gain
P2.8.10.3.3 |CosPhiiTi 1754 | ms [Power Factor( ) Controller |- gain
P2.8.10.3.4 |Flux Control Kp 1772 | % |Flux Control Gain
G2.8.10.4 Reference Analog Output
P2.8.10.4.1 |Magnetization Ref. AO 1742 Magnetization Reference AnOUT Signal
. 0 .
P2810.4.2 | 20mA Reference 1743 | % ,?\nOUT Signal 20mA(100%) ) Magnetization Reference
S U7 3 = J@.6adMagmCurrnt § %
G2.8.10.5 Actual Analog Input
P2.8.10.5.1 | Magnetization Actual Al 1744 Actual Magnetization Current  Monitoring  AnlIN Signal
P2.8.10.5.2 |Magn. Al Nominal Level | 1747 | % |S U7 3 = Bl6L6a8NsagmCurrnt 3 AnIN Signal Level
G2.8.10.6 Magnetization DO/DI
P2.8.10.6.1 |Magn. Ready to Start 1820 Magn. Unit DigIN Signal. Drive System  Start Magn. Unit Ready
P2.8.10.6.2 |Magn. Ready ForLoad 1921 Magn. Unit DigIN Signal. Magnetization
P2.8.10.6.3 | Start Magn. System 1818 Magn. Unit On Command. Fieldbus Control Word B0OO
o Magn. Unit Motor Magn. Curren mmand.
P2.8.10.6.4 | Start Magnetization 1819 lagn. Unit - Motor~ Magn. Current Command
Fieldbus Control Word B03
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9. Speed Control Setting

-3 M 2 Parameters A Index Variable Text Value Default Unit I Min Max 1D
] G 2.1 BASIC PARAMETERS F291.1 Speed Control Kp |30 30 | 1 1000)  E13
P2812  |SpeedControl Ti 100 100 ms -32000 32000 614
B G 2.2 REF HANDLING P2913  |Stat 0SpeedTime 1100 100 ms 0 320000 615
-1 G 2.3RAMP CONTROL P2514 Stop 0 SpeedTime 100 100 ms 0 32000]  E16
1 G 2.4 INPUT SIGNALS P2315  [SPCI0Paint [50 0 ipm 0 32000/ 1300
a0 P2916  [SPCH Paint 100 0 0 32000] 1301
# L G 250UTPUT SIGNALS P2917 [SPCKp lgm [50 100 gm 0 1000] 1233
L1 G 26 LIMIT SETTINGS P2318 |SPCKpFwWP 100 100 % 0 1000 1298
B (] G 27FLUX DCCURR. P2318  [SPCTorqMin [00 0.0 % 0.0 4000] 1296
1 G28MOTOR CONTROL P259110  |SPCEKp Torg Min 100 100 % 0 1000] 1235
P e P23111 |SCPKpIC Toq [0 0 ms 0 1000] 1297
* Rz iRl sl P23112 |AccelCompens 0.00 0.00 s 0.00 30000 626
1 G210DRIVE CONTROL P291.13 |SpeedEnorFitTC ] 0 ms a 1000| 1311
B (] G 211 MASTER FOLLOWER P281.14  |EncoderFiltTime 15.0 0.0 ms 0.0 1000/ €18
- P293 LoadDroopingTime 0 0 ms 0 32000 E5E
= _—l G 2.13FIELDBUS P2394 LoadDroopRemoval |2/ Linear fnom 2 /Linear fnom | 0 2| 1534
1 G214ID FUNCTIONS P 2951 OL Speed Reg Kp 3000 3000 0 32767 637
[+ [ 1 G215BRAKE CONTROL P23852 0L Speed Reg Ki 300 300 1] 32767 638
Index Parameter ID no. Description Index Parameter ID no. Description
i PCTorg Min P
G2.9.1. Closed Loop Settings P2.9.1.11 | SPCKp TC Torg 1297 Em;i: qTime SPC output
P2.9.1.1 |Speed Control Kp 613 [CL Speed Controller P- gain g p—
. pee
P2.9.1.2 |Speed Control Ti 614 [CL  Speed Controller P- gain P2.9.1.12 | Accel Compensation 626
) Ty
P2.9.1.3 |Start 0 Speed Time | 615 [Start Cmd. 0 speed P2.9.1.13 | Speed Error Filter TC | 1311 Xujj IIZ mfr:qtl::fpeed
P2.9.1.4 |Stop 0 Speed Time | 616 |Stop Cmd. 0 speed A Soced ﬂg —
. . ctual Speed filtering time
P2.9.1.5 |SPC f0 Point 1300 [SPCKp f0 speed O Point P2.9.1.14 |Encoder 1 Filter Time | 618 10ms P g
P2.9.1.6 |SPC f1 Point 1301 [ SPCKp=100% speed f1 Point | ) 5ad Drooping
P2.9.1.7 | SPCKp 0 1299 g;pcegd;?nPCfO Point P2.9.2 |Load Drooping 620 |Droop (Nominal Torq %)
9 P2.9.3 |Load Drooping Time 656 Speed
P2.9.1.8 |SPCKp FWP 1298 | 2xFWP speed SPC R gain Xuiii %Wi kSLoad Droopin
SPC gai . P2.9.4 |Load Droop. Removal | 1534 1 Wi k'S ping
P2.9.1.9 |SPCTorg Min 1296 |~ 98N output :
Minimum Level G2.9.5. Open Loop Settings
026,110 | SPCKo Torg M 1205 SPCTorg Min SPC output P2.9.5.1 |OL SpeedRegKp 637 |OL Speed Controller P- gain
e p torg Vin gain P2.9.5.2 | OL SpeedRegKi 638 |OL Speed Controller |- gain
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U%HQgt xj i %Qt t u%Xuj ji %Ht sy wt q%X| vy

Speed Control formula :

e 1
:K d+——~e
y pgl Tisy

%]

u(k) = y(k- ) +Kp[e(k) - e(k- 1) +-.|r_—ise(k)]

P2.9.1.1. Speed Control Kp
- CLMotor Control
- Gain 100 = Freq. Error 1Hz

Torque Reference

P2.9.1.2. Speed Control Ti
- Speed Controller I
-

, Speed Controller

P- gain
Speed Controller Output

Speed Response Time

Nominal

i

Example : Kp 30, Ti 100

Exani{pe30, Ti 300

P2.9.1.3. Zero Speed Time at Start

- Start Command 0 speed Xujji %W
Ramp
P2.9.1.4. Zero Speed Time at Stop
- Stop Command Xujji %WNgpkes 0 speed
0 0 Speed Ramp time
- Coasting Stop Parameter

A
yns|l COS'[OP 4 Stop state
mman
Ramp Zero
\: p\ \A:
] : Stop Zero !
] ]
Start : :Speed Time:
! A\
: Start Zero: : ' Actual !
Speed Tim 1 1
oo : Speed |
. Zero
|

|

1 : K

U %peed Controller Tuning for different speed areas

SPCKp gain

SPCKp = 100% |-------

SPCKp f0 |

|
1
|
|
|
|
|
|
|
|
|
|
!

S § SK\ U% 3 Speed Area
Gain Tuning . Gain Speed Controller  Original Gain
A
SPC KD PWP | = e e

SPCf0 SPCfl FwWP 2xXFWP

point  point

P2.9.1.5. Speed Controller fO Point (SPC fO Poin)

Vi K §PCKp fo Max. Speed Level
P2.9.1.6. Speed Controller f1 Point (SPC f1 Point)
- SPCKp 100% Speed Level
- Point FWP SPCKp=100%

P2.9.1.7. Speed Controller gain f0 (SPCKp f0)
- Speed Level 0 ~ SPC f0 Point

- Speed Level 2xFWP Speed Controller Gain

» f

Speed Controller Gain

P2.9.1.8. Speed Controller gain in FWP area(SPCKp FWP)

Speed Controller
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U%Xuj j i %H 6anywithtdifferdntioads

81 N, 3 Speed Controller Gainé Tuning” m O2.
SPCKp
A
(10017 R —— ; -

i Gain after :
! speed area !
! adjust i

SPCKp Torg Min | 100% |
’ L »T

SPC Torg Min

P2.9.1.9. Speed Control Torque Minimum (SPCTorg Min)
- Speed Controller Gain Speed Controller Output
- Motor Nominal Torque

Level
%

P2.9.1.10. Speed Control Torque Minimum Gain (SPCKp Torg Min)
- SPC Output SU73>36Tam RBXSSE% Speed

Controller  Gain

- Gear Backlash

Drive System  Speed Controller ~ Stabilize

P2.9.1.11. Speed Control Torg Minimum Filtering Time (SPCKp TC Torq)
- SPCTorqg Min Gain Torque Controller
Filtering Time

P2.9.1.12. Acceleration Compensation
- Speed
- time Nominal Torque Nominal Speed
- Wj k S%

- SPC output Torque SPC Speed Error

, Acceleration Compensation SPC

A A

I a-. I 4
! ' ! Freq.Out !
: — i
: i | SPCOut i
i | i ¥ Z 4 |
! Freq.Out ! ] Accel. !
' N ' Compensation N
g _l__> _:_ ___________ e—

Accel. Conpensation not in use Accel. Conpensation in use

. o
AccelCompesationTC=J P Gnom _ 3 2P Fnom)

nom nom
J =Systeninertia(kg* m?)
from = Motor nominalfrequencyHz)
Thom= Motor nominaltorque
P,om =Motor nominalpower(kW)

P2.9.1.13. Speed Error Filtering Time Constant

- Speed Reference Actual Speed (error) Filter

P2.9.1.14. Encoder Filter Time
- Actual Speed Filter time constant
- Encoder Actual Speed Noise
Speed Control
- 10ms

v

time constant
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P2.9.2. Load Drooping

- Droop function Speed Drop
- Nominal Torque .
- 0 (>0) Load Drooping Enable
Example :
50Hz Motor Load Drooping 10% , Torque 100%
, Wj kef % 5SHz
SpeedA ,

[rpm] ——

Reference

T

Actual

Torque [%] 100%

P2.9.3. Load Drooping Time
- Dynamic Speed Drooping
- Speed

Load Drooping

A \;
Speed

[rpm] !

| Actual Speed [rpm]

]
¢— Load Drooping Time

Torque

P2.9.4. Load Drooping Removal

- Speed Load Drooping

- Brakeb Closet Qd E| ®WNE, 16" 4° N51 b& O+ AH o Lifing | ®N
TZ27 2.

0 = Normal

SU73>37%Qt fi %l wttunsl 3%

1 = Removed below zero frequency limit

Load Drooping SU73; 3938%_ j wt %Xuj ji %Qnrny3s

A
Load Drooping |------

Zero Speed Limit Speea

2 = Linearly increased to nominal speed (Default)
Load Drooping Nominal Speed 0 Speed

A
Load Drooping |------ S :

Motor Nominal Speed

Spee'd

U%Tuj] s %Qt t u%Xujji %Ht sywt q%Xj yyns

P2.9.5.1. Oped Loop Speed Control P gain (OL Speed Reg P)
- Open Loop Control mode Speed Control P gain

P2.9.5.2. Oped Loop Speed Control | gain (OL Speed Reg])
- Open Loop Control mode Speed Control I gain
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10. Drive Control

1 G 26 MOTOR CONTROL Index Variable Text | Value Default Uit | Min Max D
] G 2.9SPEED CONTROL P2101 Switching Freq |36 Varies kHz 1.0 160 &0
iy o e P210.2 Modulator Type 1/ Software 1 0/AISC 0 10] 1516
E1G 210 DRIVE CONTROL P2103 |Conirol Options 448 64 0 §5535| 1084
- [1 G 211 MASTER FOLLOWER FP210.4 Control0ptions2 0 0 0 5535 1798
1 G212PROTECTIONS P 2105 AdvancedOptions1 |0 0 0 E5535| 1560
ol P210.6 AdvancedOptions2 0 0 0 B5535| 1561
1 G2T3FIELDBUS F2107  |AdvancedOptionsd [0 0 0 §5535| 1563
=1 G 214D FUNCTIONS P2108  |AdvancedOptionss 0 0 0 £5535| 1564
] G 215 BRAKE CONTROL P2109 AdvancedOptionst |0 0 0 65535 1565
1 G216AUTO RESET P210.10 AdvancedDptions? 0 0 0 B5535| 15839
- P21011 Restart Delay 10.200 Varies s 0.000 65.535| E72
= —I G 2.17 PID CONTROL P210.12 Reverse\WFPhases 1} 0 0 1] 1082
Index Parameter ID no. | Unit Description
P2.10.1 Switching Frequency 601 | kHz [Drive Switching Frequency (200Vv/500V  : 2.5kHz~10kHz, 600V : 2.5kHz~6kHz)
P2.10.2 Modulation Type 1516 Modulation Type (07 ASIC, 1/ Software 1)
B6=0OL CL type Speed Limit On, B7=Drive Off
P2.10.3 Control Options 1084 B8=Brake Closed Encoder Fault Off
B12=Profibus Comm. Fault Process Data On
P2.10.4 Control Options 2 1798 Reserved
BO=Synchronous Modulation Disable, B1=OL Speed Control Slip
P2.10.5 Advanced Options 1 1560 B3= Slip Disable, B6=Synchronous Symmetrical Modulation Enable
B15=Motor 1 (PMS )
: BO=PMSM Sensorless Control, B4=PMSM Start Positioning Damping
P2.10.6 Advanced Options 2 1561 N
P B8=PMSM Current Optimization Mode, B9= PMSM  |/f Control Mode
pP2.10.7 Advanced Options 4 1563 Reserved
. B1l1l=L itching Fr n , Current  Anti- aliasing filter Torque
pP2.10.8 Advanced Options 5 1564 ow Switching Frequency . g d
. Software Modulation 1
P2.10.9 Advanced Options 6 1565 B5= sampling  Current . Control Monitoring
. = orque NXP00002V202
P2.10.10 |Advanced Options 7 1589 BS=Frequency  Torqu ( )
modulator ~ Software
P2.10.11 |Restart Delay 672 s |Coast Stop Mode Stop Motor Restart Delay Time
P2.10.12 |Reverse VW Phases 1062 Frequency Torque VW
14




P2.10.1. Switching Frequency

- Switching frequency Motor Noise Drive
- Motor Cable , Lower frequency
Type Min. [kHz] Max. [kHz] Default [kHz]

0003...0061 NX_5
0003...0061 NX_2
0072...0520 NX_5 1.0 10.0 3.6
0041...0062 NX_6
0144...0208 NX_6

1.0 16.0 10.0

1.0 6.0 15

Thermal management function(P2.10.3 bit7 Switching freq.

1.5kHz .
- Sine Filter , Thermal management function Off ,
Sine Filter Switching freq. .
- Switching frequency , Identification Run
- DriveSynch
3.6kHz , OL Control 1.7kHz
CL Control 2.5kHz

P2.10.2. Modulator Type

U%Rt vyt w%l wn Q/ASIC 1/Software 1
Software modulator
0 = ASIC modulator
Classical 3rd Harmonic Injection modulator. Spectrum

Software 1 Modulator

1 = Software Modulator 1
Symmetrical Vector Modulator
DriveSynch , Incremental Encoder PMSM

2 = Software Modulator 2
BusClamp Modulation
1 (phase) cycle 60
DC bus . 2/3

Ripple Software 1 2

3 = Software Modulator 3
Unsymmetrical BusClamp Modulation
1 Switch 120
IGBT Switch

I+

Modulation , +

Negative( - ) DC- rail
Spectrum

P2.10.3. Control Options

U% : 448

B06 = Open Loop Closed Loop type Speed Limit function Active .(default On)

BO7 = Drive Disable

BO8 = Brake Closed Encoder Fault Disable

(Torque  100% & Encoder Fault J)

B12 = Profibus Comm. Fault ProcessData ( ) Enable
P2.10.5. Advanced Options 1

BOO = Disable Synchronous Modulation

BO1 = OL Speed Control Slip

B0O3 = Slip Disable

B06 = Synchronous Symmetrical Modulation Enable

B15 = Motor 1 (PMS CL Control Mode )

P2.10.6. Advanced Options 2

BOO = PMSM Sensorless Control
B04 = PMSM Start Positioning Damping Enable
B08 = PMSM Current Optimization Mode

(Nominal Speed  13%
B09 = PMSM I/f Control Mode

P2.10.8. Advanced Options 5
B11 = Low Switching Frequency ,

U/ Curve ,13% Current Optimization)

Current  Anti- aliasing filter

Torque . Software Modulation 1
P2.10.9. Advanced Options 6
BO5 = sampling  Current

Control , Monitoring

P2.10.10. Advanced Options 7
BO5 = Frequency Torque
modulator  Software

P2.10.11. Restart Delay
Coast Stop Mode Stop ,

P2.10.12. Reverse VW Phases
Frequency Torque VW

. (NXP00002V202 )

Restart Delay Time Restart
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11.

Master/Follower

u %T z

1 G 210 DRIVE CONTROL " Index | Variable Text | Value Defaul Uit | Min bax ID
R G 2 11 MASTER FOLLOWER) P211.1 __ |MF Mode [07 Single Drive 0/Single Drive 0 6| 1324
P211.2 FollowerStopFunc 2/ Asg Master 2/ As Master I] 2| 1089
1 G 212PROTECTIONS P2113 |FolPhaseShit [0.0 0.0 Dec 3600 300, 1518
# 1 G 213FIELDBUS P211.4 SBLastExtralD 0 0 0 20 1863
Index Parameter ID no. | Unit Description
Master Follower Mode
P2.11.1 Master/Follower Mode 1324 (0/Single Drive, 1/Master, 2/Follower, 3/ DriveSynch Master, 4/ DriveSynch Follower
5/External Excitation Control, 6/Drive  Synch+External Excitation Master)
Follower Drive SU73736; 36%ISeInqtdRVOW WHwn { j %WF
pP2.11.2 Follower Stop Function 1089 Parameter Master Drive Run Request Off STOP
(O/Coasting, 1/Ramping, 2/As Master)
P2 11.3 Follower Phase Shift 1518 | Dec Master Drive Follower_ Drive Windings Phase Shift
Drive Synch
P2.11.4 SBLastExtralD 1869 SystemBus Last Extra ID

U%Rf xyj w4 Kt Rpghetef w

Parameter

Master/Follower Selection |P2.11.1 MF Mode

P2.2.16.1 Follower Ref Sel

P2.2.16.2 FollowerTorg Sel
P2.11.2  FollowerStopFunc
P2.11.3 FollPhaseShift

Follower Setting

P2.2.8 Speed Share

Speed/Load Share 15,5 g | Gad Share

P2.12.11.1 SB Comm Fault
P2.12.11.2 SB Fault Delay
P2.12.11.3 FollowerFault
P2.12.11.4 DS FollowerFault

Protection
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1) Master Follower : Standard system

- Master/Follower function System Drive ,
Motor shaft  Gear, Chain, Belt Application

NXP Drive Closed Loop Control Mode

- External Control Signal Master Drive
Master  System bus Follower

- Master Speed Control Mode, Follower Master Torque
Speed Reference .
t %Rf xyj w%4d %Kt qqt | jCaugliRg y tDnve
D2Kt qqt | j VotquevControl

t ®daster / Follower Motor Coupling Drive
DZollower Drive  Speed Control
t %R x/¥gllawes Speed Control Mode Drooping

2) Master Follower : DriveSynch system

- DirveSynch Drive
Drive 4 ,
Motor

- Open Loop Colsed Loop Motor Control Mode

- Closed Loop Motor Control Encoder feedback Master Drive
- Redundancy , Double encoder option board OPT - A7
Encoder feedback Follower Drive
NOTE :
t DriveSynch Maximum Switching Frequency : 3.6kHz

t Tuj s %Qt t u%Ht sMinmurg Switching Frequency : 1.7kHz

t Hgt xj i %Qt t u %H Mmismwmt Swvitching Frequency : 2.5kHz
NOTE :

t S] U%ht sy wtvBO@Est f wi

Mains Supply Mains Supply
NXP NXP NXP NXP NXP NXP

N N N N N N

xs:1xi| & x5:1xe| & x5:1xe| © xs:1xe| § xs:xt| § x5: x| &
x6:0N| & x6:0N| & x6:0N| & x6:0N| & x6:0N| & X6:ON| &
(e} (e} (e} (e} (e} (o]

— Optical bus Mt_JItipIe
Winding

Motor

3) Reduncancy

- DriveSynch
Follower Drive
H/W

- Drive Unit

Drive

n+1

Restart

Control Unit

Drive

Drive

Auxiliary Power(+24V)
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Q\Vlaster/ Follower References

(P ] Pos Speed Limit)
I

(FW] PosFreq Limit)l/

(PW] FreqRefActual —

V [FreqReference)

Filt x2 Switch

Scale
(P] ProcessSpeed) (P [ FreqMax)
(P]In Max Scale Out_Max FreqRef2
IN_Max
, , - v/
Final Reference Location X '
_ IN_Min + /M
(P]in Min Scale ] out win 100.00
(P] Min Speed) (F [Adjust Reference
(P [ SpeedShare 90\)_ (P [- FreqMax)
15 |
| (FW[NegFregLimit
|

(P [Neg Speed Limit)

RampControlin

> Master Referencc>

>[—>

(P [ start 0SpeedTime)

Reverse (FW[ FreqRefFilterTC)——
RAMP GENERATOR (P |Pos Spl)eed Limit)
Selection ByPasss (FW[ PosFreqLimit
.
== FW/| FreqRampOut) R | FinalFrequencyRef)

Normal Ramp§|

cond Ramps

1]

Force Zeros
RampSets
Ramp Holds

(P | FreqMax)——
v/
+ /\
(W] FreqrampAdd (P [~ FreqMax)

(Fw] NegFreqLimit)j_\
I

(P [Neg Speed Limit)

» Master Ramp Out>

To Speed Controller>
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Parameter Settings

Master (D1)

Follower (D2)

Follower (D3)

Follower (D4)

Motor Nominal Voltage
(Motor )

Motor Name Plate
Motor Nominal Voltage

Motor Name Plate
Motor Nominal Voltage

Motor Name Plate
Motor Nominal Voltage

Motor Name Plate
Motor Nominal Voltage

Motor Nominal Frequency
(Motor )

Motor Name Plate
Motor Nominal

Motor Name Plate
Motor Nominal

Motor Name Plate
Motor Nominal

Motor Name Plate
Motor Nominal

Motor Nominal Current DE0HEAQBOUI Qe dE0HEAQDGUI QEO0DEOHEAQBOGNT Qe 00DEO0SE G QBN QF O
(Motor ) 01 "JYEno 01 "QvEQmo 01 "QvIQns 01 "JYIQmoe
Motor COSPHI( ) Motor Name Plate Motor Name Plate Motor Name Plate Motor Name Plate
(Motor Nominal Power factor) | Motor COSPHI( ) Motor COSPHI( ) Motor COSPHI( ) Motor COSPHI( )
Motor Nominal Power DéEodEAQDOD Q DE0BE QOO Qi DEO0OHEAQDOD Qi DEO0OHEAQDOD Qi
(Motor Power) 01 "JYZQ o 01 'JYZQNo 01 'JYQNo 01 'JYZQno
Master Follower Mode Master, DriveSynch Follower, DriveSynch Follower, DriveSynch Follower, DriveSynch
Motor Control Mode Open Loop Frequency Secondary Master No Meaning, Handled. |No Meaning, Handled.
(Open Loop) : Open Loop Frequency. Master Setting Master Setting
Follower
: No Meaning
Motor Control Mode Closed Loop Speed/ Torque Secondary Master No Meaning, Handled. |No Meaning, Handled .
(Closed Loop) : Closed Loop Speed/Torque . Master Setting Master Setting
Follower
- No Meaning
Magnetizing Current 0€ 008 @@ QOSMIQYAB & & QW @®E QOoSQHIQE WL DE ¢ "8 @WE 'QOTAWIQE(ME D€ & Q8 @&E QoW Qe PE o
(only Closed Loop Control) 01 "‘G¥EQNO 01 "G¥EQNO 01 "VEANO 01 "G¥EQNO
Switching Frequency Max 3.6 KHz Master Master Master
Modulator Type 1, Software Master Master Master
Follower Phase Shift 0 Degrees 0 0 0
(Single Winding Motor )
Follower Phase Shift 0 Degrees Motor Name Plate Motor Name Plate Motor Name Plate

(Multiple Winding Motor )
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U ¥daster Follower Configuration

- Option Board OPT- D2 jumper setting
t Rf xyj wo%l wi2{ FolloWeénDrive: &X5:2- 3
ttgi %{j wxnts ¥u®)%] ; %Ts %-]1; ?6

<System Bus Physical Connections with OPT- D2 Board >

OPT- D2 OPT- D2 OPT- D2 OPT- D2
Jumper X5: TX1 Jumper X5 : TX2 Jumper X5 : TX2 Jumper X5 : TX2
X6 : ON X6 : ON X6 : ON X6 : ON
Master Follower Follower Follower
SBInUse =Yes SBInUse =Yes SBInUse =Yes SBInUse =Yes
SBID =1 SBID =2 SBID =3 SBID =4
SBNextID =2 SBNextID =3 SBNextID =4 SBNextID =1
SBLastID =4 SBLastID =4 SBLastID =4 SBLastID =4
H1 H2 H1 H2 H1 H2 H1 H2
(RX) (TX) (RX) (TX) (RX) (TX) (RX) (TX)
A A A A

Optical CAN communication

P2.11.1. Master/Follower Mode Selection
0 = Single Drive : System Bus Disable
1 = Master : Drive  Follower Drive
2 = Follower : Drive  Master Drive

& Master Drive
3 =DSynchMaster : Drive No.1 Master
Redundancy Mode Drive No.2 Master ,

Control Word
Control Word
(Status Word)

4 = DSynchFollower : Parallel Drive Follower Drive

P2.11.2. Follower Stop Function

SU73736; 36 %KD q3Mastej DrividREMp QS %
Parameter Master Drive Run Request Off

Follower Drive  STOP

(O/Coasting, 1/Ramping, 2/As Master)

Follower Drive

P2.11.3. Follower Drive Winding Shift
- Master Drive  Follower Drive
- DriveSynch Operation Motor

P2.11.4. SBLastExtralD
- SystemBus Last Extra ID

Windings Phase Shift

Motor

(deg)
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12. Protection

12.1 General
= £3 G 212 PROTECTIONS " Index | Variable Text | Value Defaul Uit | Min bax ID
e |'_| P2121.1  |Input Ph. Supery |0/ No Action 3/ Fault,Coast 0 3] 730
s P2121.2 Ualt Fault Resp 0/ Fault Stored 0 / Fault Stored 1] 1 727
_i ‘_——I @ 2122 TEMP SENSOR P2121.3  |OutputPh. Supery |2/ Fault 2 [ Fault 0 3| 702
# [ G 212.3 5tall Protection P2121.4 [SlotComFaultResp 2/ Faul 2/ Fault 0 3| 734
#-(] G 2124 Speed Error P21215  |SafeDisableResp. |0/ 'warmagNoHist 0/ WarngNoHist 0 2| 755
® (] G 2.125 Motor Protection P212186 KP PC Fault Mode 1/ Warming 1/ Warning 1 2] 1329
Index Parameter ID no. | Unit Description
. 1 hase
P2.12.1.1 |Input Phase Supervision 730 (b )

(O/No Action, 1/Warning, 2/Fault(Normal  Stop), 3/ Fault.Coast)

Undervoltage Fault Drive Fault history

P2.12.1.2 |Under Volt. Fault Response 727 ) . )
(O/Fault Stored, 1/No History), UV Level : 500V Unit=333Vdc 690V Unit=460Vdc
P2.12.1.3 |Output Phase Supervision 702 Motor Ou_tput Phase_
(0/No Action, 1/Warning, 2/Fault(Normal  Stop), 3/ Fault.Coast)
P2.12.1.4 |Slot Fault Response 734 Board ~ Board Siot Fault
(0/No Action, 1/Warning, 2/Fault(Normal  Stop), 3/ Fault.Coast)
Safe Disable R Safe Torque Off(STO)
P2.12.1.5 ate Lisable Response 755 STO Parameter Drive modulation

(Safe Torg Off(STO)) . ] .
(0/ Warning,No History, 1/Warning, 2/ Fault.Coast)

Keypad and PC Communication
P2.12.1.6 |Keypad/PC Comm. Fault Mode | 1329 (1/Warning, 2/Fault(Normal Stop))

Keypad and PC Communication Drive Stop
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12.2 Temperature Sensor

PT100 Protection Function PT100 Option Board , Limit Warning/Fault
.2 PT100 Option Board
B3 G 2.12PROTECTIONS ~ Index Variable Text | Value Default Unit | Min Max D
#-[1 G 2121 General P21221  |PT100 Numbers |0 0 0 5 739
T A H—" P21222 |PT100FaulR 2/ Faul 2 [Fault 0 3| 740
+ el R P21223 [PT100 Jﬁ.nﬁiﬁf ;120.03u 120.0 .C -30.0 2000] 741
®- [ G 2.12.3 Stall Protection P21224 |PT100Fault Lim. 130.0 130.0 ..C -30.0 200.0] 742
#-[_] G 2124 Speed Erar P21225 |PT100 2 Numbers |0 0 0 5 743
o - P21226 |PT1002WanLi 120.0 120.0 .C -30.0 2000] 745
# L G 2125 Motor Protection F21227 [FTI002Fauilim 1300 1300 G 300 2000] 746
®-00 G 2126 4 maA Protection F21228 |PTI00AlIn 0/ Not Used 0/ Not Used 0 B 1222
® (] G 212.7 Under Load P21229 |[KTYAlIn [0/ Not Used 0 /Not Used 0 6| 1224
(3 G 2128 Eatth Faul P 2.12.210.1 | Channel 1B Wam 0.0 0.0 L -30.0 200.0) 764
& (3 G 212.9 Cooling P 2.12.2.10.2 |Channel 1B Fault [00 0.0 .C -30.0 2000] 765
T o P 2.12.2.10.3 |Channel 1C Wam 0.0 0.0 .C -30.0 200.0[ 768
®-[1 G 2.12.10 Fieldbus P 212.2.10.4 |Channel 1C Fault |00 0.0 .C -30.0 200.0] 789
# [ G 212,11 Master Follower P 2.12.210.5 |Channel 2B Wamn 0.0 0.0 ..C -30.0 200.0 770
- P 2.12.2.10.6 |Channel 2B Fault 0.0 0.0 .C -30.0 2000] 771
i & G21212MECHANICAL BRAKE P 2.12.2.10.7 |Channel 2C Wam [0.0 0.0 .C -30.0 2000) 772
# [ G 21213 Extemal Faul P 212.2.10.8 | Channel 2C Fault [o0 0.0 .C 300 2000] 773
Index Parameter ID no. Description Index Parameter ID no. Description
P2.12.2.1 |PT100 numbers 739 |PT100 Inputs G2.12.2.10 Channels
P2.12.2.2 |PT100 Fault Response | 740 |PT100 Fault P2.12.2.10.1 |Channel 1B Warning 764 board B Warning Limit
P2.12.2.3 |PT100 Warning Limit | 741 |PT100 Warning Limit P2.12.2.10.2 |Channel 1B Fault 765 board B Fault Limit
P2.12.2.4 |PT100 Fault Limit 742 |PT100 Fault(F56) Limit P2.12.2.10.3 |Channel 1C Warning 768 board C Warning Limit
U%UY 6 5 SOption board 2 2 Board P2.12.2.10.4 |Channel 1C Fault 769 board C Fault Limit
P2.12.2.5 | PT100 2 Numbers 743 |PT100 Inputs P2.12.2.10.5 |Channel 2B Warning | 770 board B Warning Limit
P2.12.2.6 |PT100 2 Warning Limit | 745 |PT100 Warning 2 Limit P212.2.10.6 | Channel 2B Fault 771 board B Fault Limit
P2.12.2.7 |PT100 2 Fault Limit 746 [PT100 Fault 2(F65) Limit X
P2.12.2.10.7 |Channel 2C Warning 772 board C Warning Limit
P2.12.2.8 |PT100 Al In 1222 [PT100 Al
P2.12.2.10.8 |Channel 2C Fault 773 board C Fault Limit
P2.12.2.9 |KTY Al In 1224 |PT100 Al
nj% Common Limit Channel A Warning & Fault Limit nj% Limit Channel Band C Warning & Fault Limit
U% Channel Board WarningLimit Warning Limit
0
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P2.12.2.1. Number of PT100 Input in use
- PT100 Input board
0 = Not Used
2=PT100 Input 1 & 2 3=PT100 Input1 &2 &3
4 =PT100 Input 2 & 3 5=PT100 Input 3
U % PT100 Input

Input -8 5 C display

PT100 Input
1= PT100 Input 1

? %7 5 Sli€blay

P2.12.2.2. Response to PT100 Fault
- PT100
0 =No Action, 1=Warning, 2 = Fault(Normal Stop), 3 = Fault, Coast

P2.12.2.3. PT100 Warning Limit

- PT100 Warning Limit
P2.12.2.4. PT100 Fault Limit
- PT100 Fault(F56) Limit
P2.12.2.5. Number of PT100 2 Input in use
-2 PT100 Input Board , 2 Board
PT2100 Input
0 = Not Used 1=PT100 Input 1

3=PT100 Input1 &2 & 3
5=PT100 Input 3

2=PT100 Input1 & 2
4 =PT100 Input 2 & 3

P2.12.2.6. PT100 2 Warning Limit
-2 Board PT100 2 Warning Limit

P2.12.2.7. PT100 2 Fault Limit
-2 Board PT100 2 Fault(F65) Limit

P2.12.2.8. PT100 Analog Input
- Analog Input Sensor
0/Not Used, 1/AI1 1 Sensor, 2/AIll1 2 Sensor, 3/All1 3 Sensor
4/ Al2 1 Sensor, 5/AI2 2 Sensor, 6/AI2 3 Sensor
- function PT100 Sensor 10mA
Sty %z x| i Ahalog Output
Analog Output  4mA ,

Function
6mA 30% Offset parameter

program
P2.12.2.9. KTY Analog Input
- Analog Input Sensor

0/ Not Used, 1/AlI11 Sensor, 2/Al12 Sensor, 3/AIl1 3 Sensor
4/ Al2 1 Sensor, 5/AI2 2 Sensor, 6/ Al2 3 Sensor

- function PT100 Sensor 2mA
Sty %z xj i Analog Output Function
Analog Output  4mA , 2mA -10% Offset paramete
program

UWNsin{nizfq%Hmfssj qg%Rtsnytwns|

Monitoring  Board Warning Limit 0

P2.12.2.10.1. Channel 1B Warning
P2.12.2.10.2. Channel 1B Fault
-1 Board 2 (B )  Warning

P2.12.2.10.3. Channel 1CWarning
P2.12.2.10.4. Channel 1C Fault
-1 Board 3 (C ) Warning

P2.12.2.10.5. Channel 2B Warning
P2.12.2.10.6. Channel 2B Fault
-2 Board 2 (B ) Warning

P2.12.2.10.7. Channel 2C Warning
P2.12.2.10.8. Channel 2C Fault
-2 Board 3 (C )  Warning

Fault Limit

Fault Limit

Fault Limit

Fault Limit
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12.3 Stall Protection

SXyf qgq%Xmf ky 3Short time Overload

Stall Protection

Stall Protection 2
Motor Current

Stall Protection

Parameter
Limit

Motor Thermal Protection .

. (Stall Current Limit, Stall Frequency Limit)
, Output frequenc
Over Current Protection

Motor

Limit

Stall function

B £3 G212 PROTECTIONS A Index | Variable Text | Value Default Unit [ Min Max ID
(] G 2121 General P21231  |Stall Protection |0/ No Action 0/ No Action 0 3] 709
T P21232  |Stal Curent 4.30 IC A 0.31 IS 710
= 62122 TEMP SENSOR F21233 _|Stal RPM Limit 200 200 pm 1 1500 712
CR] G 2.12.3 Stal Protection| P21234 |Stall Time Lim 15.00 15.00 n 1.00 12000 711
#-_1 G 2124 Speed Enor
# [ G 2.12.5 Motor Protection v
Index Parameter ID no. | Unit Description
. Stall Protection
P2.12.3.1 |Stall Protection 709 . .
(0/No Action, 1/Warning, 2/Fault(Normal  Stop), 3/ Fault.Coast)
Current Stall stage .
P2.12.3.2 |Stall Current Limit 710 | A |[Stall Current Limit  0...2*1, , P2.6.1.1 Current Limit
P2.6.1.1 Current Limit Parameter Current Limit  90%
o Limit Stall stage
P2.12.3.3 |Stall RPM Limit 712 | rpm ) 9
Stall Time 1Hz
P2.12.3.4 |Stall Time Limit 711 s | Stall Time Counter Stall Protection Fault

Motor Current
A

Current Limit (I
Stall Area

Stall Current

g g P

» Speed

StallRPM  Pos/Neg

Lim

Speed Limit

Stall time counter

Stall Time Lim

Stall ----4—-

A

A

Stall Trip Area

No Stall — |—|
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12.4 Speed Error

Speed Error Monitoring Function

Encoder frequenc

Ramp generator output

PMS Motor synchronization Slip Encoder Open Loop function  Didable
. Speed Error detect Slip Compensation Off , Slip Compensation Active
(Parameter Drive Power Down)
B £3 G 212 PROTECTIONS A Index | Variable Text | Value Default Unit [ Min M ax D
(] G 2121 General P21241  |SpeedEnor Mode |0/ No Action 0/ No Action 0 3| 752
i P21242 |SpeedErmoLimt 5.0 50 % 0.0 100.0] 753
= 62122 TEMP SENSOR F21243 | SpesdraulDelay 010 0.10 s 0.00 100.00 754
& G 2123 Stall Protection P21244 |DverSpeedF Resp 2/ Faul 2/ Fault 0 2| 12
R G 2.12.4 Speed Enor
[+ [ G 2.12.5 Motor Protection v
Index Parameter ID no. | Unit Description
P2.12.4.1 |Speed Error Mode 752 Speed Re?ference Actual Speed
(0/No Action, 1/Warning, 2/Fault(Normal  Stop), 3/ Fault.Coast)
P2.12.4.2 |Speed Error Limit 753 % | Speed Error Limit (Motor Nominal Speed %)
Speed Error  Fault Dafult Delay Time
P2.12.4.3 |Speed Fault Delay 754 s Function Encoder Actual Speed Open Loop Slip Compensation OFF
Encoder Jump S5%§
P2.12.4.4 |OverSpeed Fault Response 1812 Motor  Minimum — Maximum Speed 120rpm
(0/No Action, 1/Warning, 2/Fault(Normal  Stop), 3/ Fault.Coast)
A
] R ———
________________________ 7_/__
- 5% -------------------- ;":- s
.7 ,’
I//, /”’
/’, ,’/
e ,’
//, ///,
r’ )
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12.5 Motor Protection

Motor Thermal Protection Motor
Motor Thermal Protection Modeling , Motor Drive  Output Current
Motor Ymj wr f g %H& wwj s yOve8ddd limit
= 4 G 212PROTECTIONS A Index Varisble Text | Value Defaul Unit | Min Man ID
B @ 62121 General Eégg; 'W Thr}em Fl;rml ,garaun ggFaun % mug mng 33;
= £, oMb | empr acior , .| e - 5 5
= G 2122 TEMP SENSOR F21253 |MTF f0 Cunent 80.0 400 x| 0.0 150.0] 706
# [ G 2123 Stall Protection P21254 [MTPMotor T 2 Varies min 1 200 707
#-[] G 2124 Speed Emor P21255  |Motor Duty Cycle |00 100 % | 0 150 708
F MrExe . P21256 | ThemistorfF.Resp 2/ Fault 2 [ Fault 0 3| 732
il 2'12'5'.'4°t°rpmt°°'°n P2125.7  |MotorFanOffDelay |20 20 s | a 32000 1320
B-Gl G 2126 4 mA Protaction v [P21258  |MotoNomTempRise 0.0 0.0 .C 0.0 300.0] 1922
Index Parameter ID no. | Unit Description
. Motor  Monitorin 105% SRt yt wo%Ymjtwrjfhay nt s &
P2.12.5.1 |Motor Thermal Protection 704 ) ) 9 ° y ot Wi they °
(O/No Action, 1/Warning, 2/Fault(Normal  Stop), 3/ Fault.Coast)
P2.12.5.2 |Motor Ambient Temp. Factor 705 % Motor Temp. factor
- 100.0%~100.0% ,-65535*B5C1%535*B95C1%65535%B=
lin Zer ling f r
P2.12.5.3 |MTP f0 Current 706 | % Cooling , zero Speed Cooling facto
Cooling , Parameter 90%
P2.12.5.4 |MTP Motor Time Constant 707 | min Motor Thermal Time Constant. Motor )
Thermal time constant Thermal stage 63%
P2.12.5.5 |Motor Duty Cycle 708 % Motor Nominal Temperature Motor Nominal Current  Level
. Motor Thermistor Fault
P2.12.5.6 |Thermistor Fault Respone 732 ] )
(0/No Action, 1/Warning, 2/Fault(Normal  Stop), 3/ Fault.Coast)
P2.12.5.7 |Motor Fan Off Delay 1320 | s |Drive Stop , Motor Fan
Ambient Temp. Motor Temp.
P2.12.5.8 |Motor Nominal Temp. Rise 1922 | C |(Temperature rise = Hot Temp. * Ambient Temp.)
Parameter O , ID 9 Motor Temperature
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P2.12.5.1. Motor Thermal Protection Response
- Motor Monitoring 105%
Uwt yj hynt s$§

SViotor Thermal

(O0/No Action, 1/Warning, 2/Fault(Normal Stop), 3/ Fault.Coast)
P2.12.5.2. Motor Ambient Temperature Factor
- Motor Temperature Factor

- :-100.0% ~ 100.0%

-65535*B5C1%535*B95C1%65535* B=5¢(

P2.12.5.3. MTP at Zero Speed Current

- Motor Cooling Nominal Speed
Zero Speed Cooling factor

- Cooling ,

- NOTE :Motor Nominal Current  DOL

Parameter 90%

- Parameter SHzwwj sy %Qnr ny 3 %Uf wiivej yj w

MTP fO Current [%]
= Motor Tuning
Freq Control Mode
Wj k S BSt@afo
Motor Current /

P2.12.5.4. MTP Motor Time Constant

- Motor Thermal Time Constant , Motor .

- Thermal time constant Thermal stage 63%

- Motor  t6- time(t6 6 [sD)
Thermal time constant[min] = 2 * t6 A : Imin )

P2.12.5.5. MTP Motor Duty Cycle
- Motor Nominal Temperature
Level (0~150% )
- 130% , Motor
Nominal Temperature

Motor Nominal Current  130%

P2.12.5.6. Thermistor Fault Response
- Motor Thermistor Fault

(O/No Action, 1/Warning, 2/Fault(Normal Stop), 3/ Fault.Coast)

P2.12.5.7. Motor Fan Off Delay
- Drive Stop , Motor Fan

P2.12.5.8. Motor Nominal Temperature Rise
- Ambient Temp. Motor Temp.
- Temperature rise = Hot Temp. + Ambient Temp .
- Parameter 0 , ID 9 Motor Temperature

Motor Nominal Current

-Y ' CbBRt yt w%YNototN8mTénpRige% Cb 4 6 5TEami® C b
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