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ETEILCICT A Keypad and
structure display x.00

1 Parameter structure

The drive parameter structure consists of menus and parameters.

The drive initially powers up so that only menu 0 can be viewed. The up
and down arrow buttons are used to navigate between parameters and
once level 2 access (L2) has been enabled in Pr 0.49, and the left and
right buttons are used to navigate between menus. For further
information, see section 2.7 Parameter access level and security on
page 13.

Figure 1-1 Parameter navigation
* *
rrr 11 rr
g 11 Loy

w9

* can only be used to move between menus if L2 access has
been enabled (Pr 0.49).

The menus and parameters roll over in both directions; i.e. if the last
parameter is displayed, a further press will cause the display to rollover
and show the first parameter.

When changing between menus the drive remembers which parameter
was last viewed in a particular menu and thus displays that parameter.

Figure 1-2 Menu structure

22.29 0.50 1.50
2228 0.49 1.49
2227 0.48 1.48
22.26 0.47 1.47
22.25 0.46 1.46
A A A 0
Moves
between
parameters
v v v
22.05 0.05 1.05
22.04 0.04 1.04
22.03 0.03 1.03
(L 22,02 0.02 1.02 |V
~L___| 2201 0.01 101 | —
Moves between Menus

Parameter Parameter Advanced parameter Serial communications| Electronic Rotor Flux Control
e S Macros Performance
description format descriptions protocol nameplate (RFC) mode
1.1 Menu 0

Menu 0 has up to 19 fixed parameters and 40 programmable parameters
that are defined in menu 11 and menu 22. Menu 0 parameters are
copies of advanced menu parameters, and although these parameters
are accessible via drive serial comms, they are not accessible to any
Solutions Modules. All menu 0 read/write parameters are saved on
exiting the edit mode. Table 1-1 gives the default structure for each drive
type setting. Where alternative parameters are selected with motor map
2 from menu 21 these are shown below the motor map 1 parameters.

Figure 1-3 Menu 0 copying

Menu 2
221 5
-~
Menu 0
: Menu 1
0.04 ;: 54
005 : 0 «
0.06 : 150 \ :
N 114 1 0
Menu 4
4.07 : 150
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Parameter
structure

Keypad and
display

Parameter
x.00

Parameter

description format

Advanced parameter

N Macros
descriptions

Serial communications
protocol

Electronic
nameplate

Performance

Rotor Flux Control
(RFC) mode

Menu 0 is used to bring together various commonly used parameters for basic easy set up of the drive. All the parameters in menu 0 appear in other
menus in the drive (denoted by {...}).

Menus 11 and 22 can be used to change most of the parameters in menu 0. Menu 0 can also contain up to 59 parameters by setting up menu 22.

Table 1-1 Menu 0 parameters
Range Default(=
Parameter ge(8) (=) Type
oL vT | sV oL | VT | sv
0.00 |xx.00 {x.00} 0to 32,767 0 RW [ Uni
0.01 |Minimum reference clamp |{1.07} +3,000.0Hz | +SPEED_LIMIT_MAX Hz/rpm 0.0 RW | Bi PT|US
. 0to EUR>50.0 |EUR>1,500.0 ’ us
0.02 | Maximum reference clamp |{1.06} 3,000.0Hz SPEED_LIMIT_MAX Hz/rpm USA>60.0 |USA> 1.800.0 3,000.0 JRW |Uni
. {2.11} ]0.0to 3,200.0 0.000 to 3,200.000 ) us
0.03 |Acceleration rate s/100Hz &/1,000rpm 5.0 2.000 0.200 RW [Uni
) 0.0 to 3,200.0 0.000 to 3,200.000 .
0.04 |Deceleration rate {2.21} s/100Hz /1,000rpm 10.0 2.000 0.200 RW | Uni us
0.05 |Reference select (1.14y | A1A2(0), A1Pr (1)i3¢c2£)r (2), Pr (3), PAd (4), A1.A2 (0) RW | Txt NC us
0.06 |Current limit {4.07} 0 to Current_limit_max % 165.0 175.0 RW | Uni RA us
Ur_S (0),
Ur (1), Fd (2),
OL> Voltage mode select  |{5.14} Ur_Auto (3), Ur_I (4) RW | Txt us
0.07 Ur_I (4),
SrE (5)
CL> Speed controller P gain |{3.10} 0.0000 to 6.5535 1/rad s 0.0300 | 0.0100 RW | Uni us
0.0 to 25.0% Size 0t0 3: 3.0
OL> Voltage boost {5.15} Jof motor rated Size 4&5:2.0 RW | Uni us
0.08 voltage Size 6109: 1.0
CL> Speed controller | gain |{3.11} 0.00 to 655.35 1/rad 0.10 | 1.00 RW | Uni us
0.09 |OL> Dynamic V/F 513y |°FF (?1))‘” On 0 RW | Bit us
CL> Speed controller D gain |{3.12} 0.00000 to 0.65535 (s) 0.00000 RW | Uni us
0.10 OL> Estimated motor speed |{5.04} | +180,000 rpm RO | Bi | FI [NC|PT
’ CL> Motor speed {3.02} +Speed_max rpm RO | Bi | FI [INC|PT
OL & VT> Drive output (5.01) +Speed_freq_ +1250 Hz rol Bi | FI INnclPT
frequency max Hz
0.11 0 to 65,535
SV> Drive encoder position |{3.29} 1/2"6ths of a RO |Uni| FI |NC|PT
revolution
0.12 | Total motor current {4.01} 0 to Drive_current_max A RO |Uni| FI |[NC|PT
OL & VT> Motor active (4.02) +Drive_current_max A RO| Bi | FI [NC|PT
0.13 |current
SV> Analog input 1 offset trim [{7.07} +10.000 % 0.000 RW | Bi us
0.14 | Torque mode selector {4.11} Oto1 Oto4 Speed control mode (0) RW | Uni us
FASt (0)
0.15 |Ramp mode select {2.04} Std (1) Fé'}jt(go)) Std (1) RW | Txt us
Std.hV (2)
OL> T28 and T29 auto- OFF (0) or On .
0.16 |selection disable {8.39} (1) 0 Rw | Bit us
CL> Ramp enable {2.02} OFF (0) or On (1) On (1) RW | Bit us
OL> T29 digital input Pr 0.00 to )
o7 destination {8.26} Pr 21.51 Pr 6.31 RW | Uni | DE PT|US
’ CL> Current demand filter .
time constant {4.12} 0.0 to 25.0 ms 0.0 RW [ Uni us
0.18 |Positive logic select {8.29} OFF (0) or On (1) On (1) RW | Bit PT|US
. 0-20 (0), 20-0 (1), 4-20tr (2), 20-4tr (3),
0.19 |Analog input 2 mode {7.11} 4-20 (4), 20-4 (5), VOLt () VOLt (6) RW | Txt us
0.20 |Analog input 2 destination |{7.14} Pr 0.00 to Pr 21.51 Pr1.37 RW | Uni | DE PT|US
0-20 (0), 20-0 (1), 4-20tr (2), 20-4tr (3),
0.21 |Analog input 3 mode {7.15} 4-20 (4), 20-4 (5), VOLt (6), th.SC (7), th (8) RW | Txt PT|US
th (8), th.diSp (9)
0.22 |Bipolar reference select {1.10} OFF (0) or On (1) OFF (0) RW | Bit us
0.23 | Jog reference {1.05} ] 0to400.0 Hz | 0 to 4000.0 rpm 0.0 RW | Uni us
0.24 |Pre-set reference 1 {1.21} +Speed_limit_max rpm 0.0 RW | Bi us
0.25 |Pre-set reference 2 {1.22} +Speed_limit_max rpm 0.0 RW | Bi us
+Speed_freq_ .
0.26 OL> Pre-set reference 3 {1.23} max Hzirpm 0.0 RW | Bi us
CL> Overspeed threshold  |{3.08} 0 to 40,000 rpm 0 RW | Uni us
+Speed_freq_ .
027 OL> Pre-set reference 4 {1.24} max Hz/rom 0.0 RW | Bi us
’ CL> Drive encoder lines per .
revolution {3.34} 0 to 50,000 1024 4096 RW [ Uni us
0.28 |Keypad fwd/rev key enable |{6.13} OFF (0) or On (1) OFF (0) RW | Bit us
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ETEILCICTa Keypad and | Parameter Parameter Advanced parameter Serial communications| Electronic Rotor Flux Control
! - S Macros Performance
structure display x.00 description format descriptions protocol nameplate (RFC) mode
Range Default(=
Parameter ge(8) () Type
oL | VT | sV oL | vT | sV
0.29 fa'\f:‘RTCARD parameter | 144 36 0to 999 0 RO |Uni NC |PT|US
0.30 |Parameter copying {11.42} | nonE (0), rEAd (1), Prog (2), AutO (3), boot (4) nonE (0) RW | Txt NC *
0.31 |Drive rated voltage {11.33} 200 (0), 400 (1), 575 (2), 690 (3) V RO | Txt NC|PT
0.32 |Drive rated current {11.32} 0.00 to 9999.99A RO | Uni NC |PT
0.33 OL> Catch a spinning motor | {6.09} Oto3 0 RW | Uni us
7 |VT> Rated rpm autotune  |{5.16} 0to2 | 0 | RW | Uni us
0.34 |User security code {11.30} 0 to 999 0 RW | Uni NC |PT|PS
0.35 |Serial comms mode {11.24} AnSI (0), rtu (1), Lcd (2) rtU (1) RW | Txt us
300 (0), 600 (1), 1200 (2), 2400 (3), 4800 (4),
) 9600 (5), 19200 (6), 38400 (7),
0.36 |Serial comms baud rate {11.25} 57600 (8) Modbus RTU only, 19200 (6) RW | Txt us
115200 (9) Modbus RTU only
0.37 |Serial comms address {11.23} 0 to 247 1 RW | Uni us
200V drive: 75
. All voltage 400V drive: 150 .
0.38 |Current loop P gain {4.13} 0 to 30,000 ratings: 20 575V drive: 180 RW | Uni us
690V drive: 215
200V drive: 1000
. 0 to 30,000 All voltage 400V drive: 2000 .
0.39 |Current loop | gain {4.14} ratings 40 575V drive: 2400 RW | Uni us
690V drive: 3000
0.40 [Autotune {5.12} Oto2 | Oto4 | Oto6 0 RW [Uni
Maximum switching
0.41 | £ uency {5.18} 3(0),4 (1), 6(2), 8 (3), 12 (4), 16 (5) kHz 3(0) 6 (2) RW | Txt RA us
0.42 |No. of motor poles {5.11} 0 to 60 (Auto to 120 pole) 0 (Auto) 6 POLE (3) JRW | Txt us
OL & VT> Motor rated (5.10) 0.000 to 1.000 0.850 RW |Uni us
0.43 |power factor
SV> Encoder phase angle |{3.25} 0.0 to 359.9° 0.0 RW | Uni us
200V drive: 230
400V drive: EUR> 400, USA> 460 )
0.44 | Motor rated voltage {5.09} 0 to AC_voltage_set_max V 575V drive: 575 RW | Uni RA us
690V drive: 690
0.00 to EUR>
OL & VT> Motor rated full 0 to 180,000 ) EUR> 1,500 1,450.00 .
load speed (rpm) {5.08} rpm 40’?()[?]'00 USA> 1,800 USA> RW | Uni us
0.45 P 1,770.00
SV> Motor thermal time | 1 45, 0.0 to 3000.0 200  JRW|Uni us
constant
0.46 | Motor rated current {5.07} 0 to Rated_current_max A Drive rated current [11.32] RW | Uni RA us
0to 3,000.0 | 0to 1,250.0 EUR> 50.0 .
0.47 |Rated frequency {5.06} Hz Hz USA> 60.0 RW | Uni us
) OPEN LP (1), CL VECt (2),
0.48 | Operating mode selector {11.31} SEVO (3), rEGEN (4) OPENnLP (1) | CLVECt(2) | SErVO (3) |RW | Txt NC |PT
0.49 | Security status {11.44} L1 (0), L2 (1), Loc (2) RW | Txt PT|US
0.50 |Software version {11.29} 1.00 to 99.99 RO | Uni NC |PT
* Modes 1 and 2 are not user saved, Modes 0, 3 and 4 are user saved
Coding Attribute Coding Attribute
oL Open loop Rating dependent: this parameter is likely to have different
CL Closed loop vector and Servo values and ranges with drives of different voltage and
VT Closed loop vector current ratings. Param.ete.rs Wlﬂ'.\ this attribute will not be
SV 3 transferred to the destination drive by SMARTCARDs when
er\{o RA the rating of the destination drive is different from the
{X.XX} | Copied advanced parameter source drive and the file is a parameter file. However, with
RW Read/write: can be written by the user software V01.09.00 and later the value will be transferred if
RO Read only: can only be read by the user only the current rating is different and the file is a
Bit 1 bit parameter: ‘On’ or ‘OFF’ on the display dlfferen(‘:es from default type file.
Bi Bipolar parameter NG Not. copied: .not transferred to or from SMARTCARDs
. - during copying.
Uni Unipolar parameter —
- _ PT Protected: cannot be used as a destination.
Txt Text: the parameter uses text strings instead of numbers. - -
— ; p— - T - Us User save: parameter saved in drive EEPROM when the
iltered: some parame ergw ich can have rgp| y changing user initiates a parameter save.
Fl values are filtered when displayed on the drive keypad for . —
easy viewing. Power-down save: parameter automatically saved in drive
Destnation T " locts the destinati : EEPROM when the under volts (UV) trip occurs. With
DE . estlna I'On,' ; 1S i).arame er selects the destination oran PS software version V01.08.00 and later, power-down save
Input or logic Tunction. parameters are also saved in the drive when the user
initiates a parameter save.
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1.2 Advanced menus
The advanced menus consist of groups or parameters appropriate to a
specific function or feature of the drive. These are accessible via the
keypad, drive serial comms and Solutions Modules. All advanced menu
parameters are only saved by setting Pr x.00 to 1000 and applying a
reset (except parameters shown as power-down saved which are saved
automatically at power-down). The advanced menus are accessible
when the user selects L2 in Pr 11.44 (Pr 0.49 in menu 0). This can be
done even if security is programmed. Pr 11.44 can be saved in
EEPROM so that either Menu 0 only, or Menu 0 and the advanced
menus are accessible at power-up.
Menu Function

1 Speed reference selection, limits and filters

2 Ramps

3 Speed feedback and speed control

4 Current control

5 Motor control

6 Sequencer and clock

7 Analog I/O

8 Digital 1/0

9 Programmable logic and motorized pot

10 Drive status and trip information

11 Miscellaneous

12 Programmable threshold, variable selector and brake control

function

13 Position control

14 User PID controller

15 Slot 1 Solutions Module menu

16 Slot 2 Solutions Module menu

17 Slot 3 Solutions Module menu

18 User application menu 1 (saved in drive EEPROM)

19 User application menu 2 (saved in drive EEPROM)

20 User application menu 3 (not saved in drive EEPROM)

21 Second motor map

22 Additional menu 0 set-up
1.3  Solutions Modules
Any Solutions Module type is recognized with all drive types in any slots.
The relevant template is used to define menu 15 for the module type
installed in slot 1, menu 16 for slot 2, and menu 17 for slot 3.
1.4  Drive software version
This product is supplied with the latest software version. If this drive is to
be connected to an existing system or machine, all drive software
versions should be verified to confirm the same functionality as drives of
the same model already present. This may also apply to drives returned
from a Control Techniques Service Centre or Repair Centre. If there is
any doubt please contact the supplier of the product.
The software version of the drive can be checked by looking at Pr 11.29
and Pr 11.34. This takes the form of xx.yy.zz where Pr 11.29 displays
xx.yy and Pr 11.34 displays zz. (e.g. for software version 01.01.00,
Pr11.29 = 1.01 and Pr 11.34 displays 0).
Unidrive SP Advanced User Guide 9
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2 Keypad and display

Performance RFC mode

21 Understanding the display

There are two keypads available for the Unidrive SP. The SM-Keypad has an LED display and the SM-Keypad Plus has an LCD display. Both
keypads can be installed to the drive but the SM-Keypad Plus can also be remotely mounted on an enclosure door.

211 SM-Keypad / SP0-Keypad 21.2 SM-Keypad Plus

The display consists of two horizontal rows of 7 segment LED displays. ~ The display consists of three lines of text.

The upper display shows the drive status or the current menu and The top line shows the drive status or the current menu and parameter
parameter number being viewed. number being viewed on the left, and the parameter value or the specific

The lower display shows the parameter value or the specific trip type. trip type on the right.

Figure 21 SM-Keypad The lower two lines show the parameter name or the help text.

Features :

* Parameter names displayed

*  Units displayed (Hz, A, rpm, %)

» Parameter help text

« Diagnostics help text

» 5language support: (English, French, German, Spanish and Italian)

+ Displays SM-Applications virtual parameters: Menus 70 to 91

Joypad * Hardware key using the SM-Keypad Plus as a key to modify the
drive set-up

» User defined parameter set

* Browsing filter

* Adjustable contrast

Figure 2-2 SPO0 Keypad Figure 2-3 SM-Keypad Plus

Upper display

Lower display
Mode (black) button

Control buttons
Fwd / Rev (blue) button
Stop/reset (red) button
Start (green) button

9958
9538855

Mode (black) button
Help button

Control buttons u
Fwd / Rev (blue) button —
Stop/reset (red) button H
Start (green) button [

Joypad

The red stop @ button is also used to reset the drive.

2.2 Keypad operation
2.2.1 Control buttons

The keypad consists of:

1. Joypad - used to navigate the parameter structure and change parameter values.

2. Mode button - used to change between the display modes — parameter view, parameter edit, status.

3. Three control buttons - used to control the drive if keypad mode is selected.

4. Help button (SM-Keypad Plus only) - displays text briefly describing the selected parameter.

The Help button toggles between other display modes and parameter help mode. The up and down functions on the joypad scroll the help text to
allow the whole string to be viewed. The right and left functions on the joypad have no function when help text is being viewed.

The display examples in this section show the SM-Keypad 7 segment LED display. The examples are the same for the SM-Keypad Plus except that
the information displayed on the lower row on the SM-Keypad is displayed on the right hand side of the top row on the SM-Keypad Plus.

The drive parameters are accessed as shown in Figure 2-4.

10 Unidrive SP Advanced User Guide
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Figure 2-4 Display modes
Status Mode
(Display not flashing) d9 W
4 I
l Timeout™ Timeout™ Timeout™
To enter Parameter
Mode, press @ key or To return to
Status Mode,
press @) key
Temporary Parameter
Parameter View Mode When returning Mode
(Upper display i oPaameter <« EHTTES (Upper display flashing)
flashing) 7180 Mode use the /0
. keys to select
Use 0 keys another parameter
to select parameter for editing to change, if
required
— O —
(NN
/ | i
| To exit Edit Mode,
press key
To enter Edit Mode, 0
press key
I‘II_M_II
/|
.

(Character to be edited in lower line of display flashing)
Change parameter values using keys.

2.3 Status mode

In status mode the 1st row shows a four letter mnemonic indicating the
status of the drive. The second row show the parameter last viewed or
edited.

State ng;er
Inhibited: enable input is inactive inh
Ready: enable closed, but inverter not active rdY
Stopped: inverter active, but holding zero speed/frequency StoP
Running: inverter active and motor running run
Scanning: trying to synchronise in regen mode SCAn
Mains loss: decelerating to zero in mains loss ride-through or

stop modes ACUU
Decelerating: speed/frequency is ramping to zero after a dEC
stop

DC injection: DC injection stop is active dC
Position: position control active during orientation stop POS
Tripped: drive is tripped triP
Active: regen unit is synchronised and the inverter is active ACt

2.4 Parameter view mode

In this mode the 1st row shows the menu.parameter number and the 2nd
row the parameter value. The 2nd row gives a parameter value range of
-999,999 to 9,999,999 with or without decimal points. (32 bit parameters
can have values outside this range if written by an application module. If
the value is outside this range “------- “is shown and the parameter value
cannot be changed from the keypad). The Up and Down keys are used
to select the parameter and the Left and Right keys are used to select
the menu. In this mode the Up and Down keys are used to select the
parameter within the selected menu. Holding the Up key will cause the
parameter number to increment until the top of the menu is reached. A
single Up key action when the last parameter in a menu is being
displayed will cause the parameter number to roll over to Pr x.00.

Similarly holding the Down key will cause the parameter number to
decrement until Pr x.00 is reached and a single Down key action will
cause the parameter number to roll under to the top of the menu.
Pressing the Up and Down keys simultaneously will select Pr x.00 in the
currently selected menu.

The Left and Right keys are used to select the required menu (provided
the security has been unlocked to allow access to menus other than 0).
Holding the Right key will cause the menu number to increment until the
Menu 22 is reached. A single Right key action when Menu 22 is being
displayed will cause the menu number to roll over to 0. Similarly holding
the Left key will cause the menu number to decrement to 0 and a single
key action will cause the menu number to roll under to Menu 22.
Pressing the Left and Right keys simultaneously will select Menu 0.

The drive remembers the parameter last accessed in each menu such
that when a new menu is entered the last parameter viewed in that menu
will re-appear.

2.5 Edit mode

Up and Down keys are used to increase and decrease parameter values
respectively. If the maximum value of a parameter is greater than 9 and it
is not represented by strings, then the Left and Right keys can be used
to select a digit to adjust. The number of digits which can be
independently selected for adjustment depends on the maximum value
of the parameter. Pressing the Right key when the least significant digit
is selected will cause the most significant digit to be selected, and vice-
versa if the Left key is pressed when the most significant digit is
selected. When a digit value is not being changed by the Up or Down
keys the selected digit flashes to indicate which one is currently
selected. For string type parameters the whole string flashes when
adjustment is not occurring because there is no digit selection.

During adjustment of a parameter value with the Up or Down keys the
display does not flash, providing the parameter value is in range, such
that the user can see the value being edited without interruption.
Adjustment of a numerical value can be done in one of two ways; firstly
by using the Up and Down keys only, the selected digit remaining the
least significant digit; and secondly by selecting each digit in turn and
adjusting them to the required value.

Unidrive SP Advanced User Guide
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Holding the Up or Down key in the first method will cause the
parameters value to change more rapidly the longer the key is held, until
such time that the parameters maximum or minimum is reached.

However with the second method an increasing rate of change does not
take place when adjusting any other digit other than the least significant
digit since a digit can only have one of 10 different values. Holding the
Up or Down will cause an auto repeat and roll over to more significant
digits but the rate of change is unaltered. If the maximum or minimum is
exceeded when adjusting any other digit than the least significant one,
the maximum value will flash on the display to warn the user that the
maximum or minimum has been reached. If the user releases the Up or
Down key before the flashing stops the last in range value will re-appear
on the display. If the Up or Down key is held the display will stop flashing
after three seconds and the maximum value will be written to the

Parameters can be set to 0 by pressing the Up and Down keys
simultaneously.

2.6 SM-Keypad Plus

All SM-Keypad Plus displays built after data code N10 have software
version 4.02.00 programmed and support 5 languages (English, French,
German, Spanish and Italian) in addition to a user defined parameter set.
This software also gives the user access to two menus for SM-Keypad
Plus. Menu 40 is for SM-Keypad Plus set up, menu 41 selects commonly
used parameters for quick browsing.

Keypads built prior to N10 only support one user defined extra
parameter set only.

The SM-Keypad Plus contains two menus, menu 40 and menu 41. The
parameters in these menus are listed below.

parameter.
Table 2-1 Menu 40 parameter descriptions
Parameter Range({}) Default(=) Type
40.00 |Parameter O 0 to 32767 0 RW [ Uni
English (0), Custom (1),
40.01 |Language selection French (2), German (3), English (0) RW | Txt us
Spanish (4), Italian (5)
40.02 |Software version 999999 RO | Uni PT
40.03 |Save to flash Idle (0), Save (1), Restore (2), Idle (0) RW | Txt
Default (3)
40.04 |LCD contrast 0to 31 16 RW | Uni us
40.05 Drive and attribute database upload was Updated (0), Bypass (1) RO | Txt PT
bypassed
40.06 |Browsing favourites control Normal (0), Filter (1) Normal (0) RW | Txt
40.07 |Keypad security code 0 to 999 0 RW | Uni us
40.08 |Communication channel selection DSIIS:tZI??;()(,))’SS\?S(A(S,)’Dsirlgg ((52)) Disable (0) RW | Txt us
40.09 |Hardware key code 0 to 999 0 RW | Uni us
40.10 |Drive node ID (Address) 0 to 255 1 RW | Uni us
40.11 |Flash ROM memory size 4Mbit (0), 8Mbit (1) RO | Txt PT|US
40.19 |String database version number 0 to 999999 RO | Uni PT
40.20 |Screen saver strings and enable None (0), Default (1), User (2) Default (1) RW | Txt us
40.21 |Screen saver interval 0 to 600 120 RW | Uni us
40.22 | Turbo browse time interval 0 to 200ms 50ms RW | Uni us
Table 2-2 Menu 41 parameter descriptions
Parameter Range({}) Default(=) Type
41.00 |Parameter O 0 to 32767 0 RW | Uni
41.01
to Browsing filter source FO1 to F50 Pr 0.00 to Pr 391.51 0 RW | Uni
41.50
41.51 |Browsing favourites control Normal (0), Filter (1) Normal (0) RW | Txt
RW Read / Write RO Read only Uni Unipolar Bi Bi-polar
Bit Bit parameter Txt Text string Fl Filtered DE Destination
NC Not copied RA Rating dependent PT Protected us User save
PS Power down save

For more information about the SM-Keypad Plus, see the SM-Keypad Plus User Guide.
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2.7 Parameter access level and security 2.7.3  User Security

The parameter access level determines whether the user has access to
menu 0 only or to all the advanced menus (menus 1 to 22) in addition to
menu 0.

The User Security determines whether the access to the user is read
only or read write.

Both the User Security and Parameter Access Level can operate
independently of each other as shown in the table below:

The User Security, when set, prevents write access to any of the
parameters (other than Pr. 0.49 Access Level) in any menu.

User security open - All parameters: Read / Write access

/ // A

Parameter User Securit Menu 0 Advanced
Access Level y status menus status
L1 Open RW Not visible
L1 Closed RO Not visible
L2 Open RW RW Pr0.00 Pr1.00 | ......... Pr21.00 | Pr22.00
2 Closed RO RO Pr0.01 Pr1.01 | ... Pr21.01 | Pr22.01
- - - Pr0.02 Pr1.02 | ... Pr21.02 | Pr22.02
RW = Read /write access RO = Read only access Pro.03 | Pr1.03 | .. Pr21.03 | Pr22.03
The default settings of the drive are Parameter Access LevelL1and | | [
user Security Open, i.e. read / write access to Menu 0 with the advanced [ [ [
menus not visible. Pro49 | Pr1.49 | ... Pr21.30 | Pr22.28
2.71 Access Level Pr 0.50 Pr1.50 | ... Pr21.31 | Pr22.29

The access level is set in Pr 0.49 and allows or prevents access to the
advanced menu parameters.

L1 access selected - Menu 0 only visible

Pr 0.00
Pr 0.01
Pr 0.02
Pr0.03

Pr 0.49
Pr 0.50

L2 access selected - All parameters visible

Pr 0.00 Pr1.00 | ... Pr21.00 | Pr22.00

Pr 0.01 Pr1.01 | ... Pr21.01 | Pr22.01

Pr 0.02 Pr1.02 | ... Pr21.02 | Pr22.02

Pr0.03 Pr1.03 | ... Pr21.03 | Pr22.03

Pr 0.49 Pr1.49 | ... Pr21.30 | Pr22.28

Pr 0.50 Pr1.50 | ... Pr21.31 | Pr22.29
2.7.2 Changing the Access Level
The Access Level is determined by the setting of Pr 0.49 as follows:

String Value Effect
L1 0 Access to menu 0 only
L2 1 Access to all menus (menu 0 to menu 22)

The Access Level can be changed through the keypad even if the User
Security has been set.

User security closed - All parameters: Read Only access
(except Pr 0.49 and Pr 11.44)

Pro.00 | Pr1.00 | ... Pr21.00 | Pr22.00
Pro.o1 /|, Pr1.01 | ... /| Pr21.01 | Pr22.01
Pro.02/ [ Pr1.02 | ../[. Pr21.02 | Pr22.02
Pro.03/| Pr1.03 | ...[.. Pr21.03 | Py22.03
Soweflo
Pro49 | Pr1.49 | ../.. Pr21.30 |/Pr22.28
[[Pro50 | Pr150 [ ... Pr21.31 | Pr22.29 || Y

Setting User Security

Enter a value between 1 and 999 in Pr 0.34 and press the ) button;
the security code has now been set to this value. In order to activate the
security, the Access level must be set to Loc in Pr 0.49. When the drive
is reset, the security code will have been activated and the drive returns
to Access Level L1. The value of Pr 0.34 will return to 0 in order to hide
the security code. At this point, the only parameter that can be changed
by the user is the Access Level Pr 0.49.

Unlocking User Security

Select a read write parameter to be edited and press the @@ button, the
upper display will now show CodE. Use the arrow buttons to set the
security code and press the @ button.

With the correct security code entered, the display will revert to the
parameter selected in edit mode.

If an incorrect security code is entered the display will revert to
parameter view mode.

To lock the User Security again, set Pr 0.49 to Loc and press the @
reset button.

Disabling User Security.

Unlock the previously set security code as detailed above. Set Pr 0.34 to
0 and press the @@ button. The User Security has now been disabled,
and will not have to be unlocked each time the drive is powered up to
allow read / write access to the parameters.

Unidrive SP Advanced User Guide
Issue Number: 11

13



Parameter Keypad and Parameter Advanced parameter Serial comms Electronic
structure display Parameter x.00 description format descriptions Macros protocol nameplate Performance RFC mode
2.8 Alarm and trip disp|ay The units used for to display the keypad reference for different modes

An alarm can flash alternately with the data displayed on the 2nd row
when one of the following conditions occur. If action is not taken to
eliminate the alarm, except "Auto tune", "Lt" and "PLC", the drive may
eventually trip. Alarms flash once every 640ms except "PLC" which
flashes once every 10s. Alarms are not displayed when a parameter is

being edited.

are given below.

Mode Unit
Open loop Hz
Closed loop rpm

Servo rpm

Alarm condition
Braking resistor (Pr 10.39 > 75.0% and the
braking IGBT is active)
Motor overload (Pr 4.20 > 75% and the drive
output current > Pr 5.07)
hot Heatsink or control board alarms are active
Auto tunE Auto tune in progress

Indicates that a limit switch is active and that it is
Lt causing the motor to be stopped (i.e. forward
limit switch with forward reference etc).

Alarm string

br.rS

OvLd

PLC On-board PLC program is running

When a trip occurs the drive switches to status mode and "trip" is shown
on the 1st row and the trip string flashes on the 2nd row. If the trip is a
power module trip and the drive is a multi-module drive, the number of
the power module that initiated the trip flashes alternately with the trip
string. The read only parameters listed below are frozen with any trip
except UV trip until the trip is cleared. For a list of the possible trip strings
see Pr 10.20. Pressing any of the parameter keys changes the mode to
the parameter view mode. If the trip is HF01 to HF 16 then no key action

is recognized.

Parameter Description
1.01 Frequency reference/Speed reference
1.02 Frequency reference/Speed reference
1.03 Pre-ramp reference
2.01 Post-ramp reference
301 Frequgncy slaving demand/ Final speed reference/

Reactive power
3.02 Speed feedback
3.03 Speed error
3.04 Speed controller output
4.01 Current magnitude
4.02 Active current
417 Magnetising current
5.01 Output frequency
5.02 Output voltage
5.03 Power
5.05 DC bus voltage
7.01 Analog input 1
7.02 Analog input 2
7.03 Analog input 3
2.9 Keypad control mode

The drive can be controlled from the keypad if Pr 1.14 is set to 4. The
Stop and Run keys automatically become active (the Reverse key may
be optionally enabled with Pr 6.13). The frequency/speed reference is
defined by Pr 1.17. This is a read only parameter that can only be
adjusted in status mode by pressing the Up or Down keys. If keypad
control mode is selected, then pressing the Up or Down keys in status
mode will cause the drive to automatically display the keypad reference
and adjust it in the relevant direction. This can be done whether the drive
is disabled or running. If the Up or Down keys are held the rate of
change of keypad reference increases with time.

210 Drive reset

A drive reset is required to: reset the drive from a trip (except some
“HFxx” trips which cannot be reset); and other functions as defined in
section 3 Parameter x.00 on page 16. A reset can be performed in four
ways:

1. Stop key: If the drive has been set up such that the stop key is not
operative then the key has a drive reset function only. When the stop
function of the stop key is enabled, a reset is initiated while the drive
is running by holding the Run key and then pressing the Stop key.
When the drive is not running the Stop key will always reset the
drive.

2. Thedrive resets after a 0 to 1 transition of the Drive Reset parameter
(Pr 10.33). A digital input can be programmed to change this
parameter.

3. Serial comms, fieldbus or applications Solutions Module: Drive reset
is triggered by a value of 100 being written to the User trip parameter
(Pr10.38).

4. Auto reset: Pr 10.34 can be used to provide an auto-reset function.

If the drive trips EEF (internal EEPROM error) then it is not possible to
reset the drive using the normal reset methods described above. 1233 or
1244 must be entered into Pr x.00 before the drive can be reset. Default
parameters are loaded after an EEF trip, and so the parameters should
be reprogrammed as required and saved in EEPROM.

If the drive is reset after a trip from any source other than the Stop key,
the drive restarts immediately, if:

1. A non-latching sequencer is used with the enable active and one of
run forward, run reverse or run active

2. Alatching sequencer is used if the enable and not stop are active
and one of run forward, run reverse or run is active.

If the drive is reset with the Stop key the drive does not restart until a not

active to active edge occurs on run forward, run reverse or run.

2.11 Second motor parameters

An alternative set of motor parameters are held in menu 21 which can be
selected by Pr 11.45. When the alternative parameter set is being used
by the drive the decimal point after the right hand digit in the 1st row is
on.

14
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Special display functions

The following special display functions are used.

1. If the second motor map is being used the decimal point second
from the right of the first row is on.

2. When parameters are saved to a SMARTCARD the right-most
decimal point on the first row flashes for 2 seconds.

During power up one or more of the following actions may be required.

Each action may take several seconds, and so special display strings

are shown.

Display
string

Action

boot

If a SMARTCARD is present with Pr 11.42 set to boot the
parameters from the card must be transferred to the drive
EEPROM.

card

If the drive is in auto or boot mode (Pr 11.42 set to 3 or 4) the
drive ensures that the data on the card is consistent with the
drive by writing to the card.

loading

It may be necessary for a Solutions Module to transfer
parameter information from the drive. This is only carried out
if the parameter information held by the Solutions Module is
for a different drive software version. The drive allows up to
five seconds for this process.

Unidrive SP Advanced User Guide
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3 Parameter x.00 3.2 Saving parameters in drive EEPROM

Parameter x.00 is available in all menus and has the following functions.

Value Action
1000 Save parameters when under yoltage i§ not active
(Pr10.16 = 0) and 48V supply is not active (Pr 6.44 = 0).
1001 Save parameters under all conditions
1070 Reset all Solutions Modules
1233 Load standard defaults
1244 Load US defaults
1253 Change drive mode with standard defaults
1254 Change drive mode with US defaults
Change drive mode with standard defaults (excluding
1255 menus 15 to 20)
Change drive mode with US defaults (excluding menus
1256 | 1510 20)
Transfer drive parameter to a card and create a bootable
2001 difference from default SMART card block with data .
block number 1 and clear Pr 11.42. If data block 1 exists
it is over written.
3yyy Transfer drive EEPROM data to a SMARTCARD block
number yyy
ayyy Transfer drive data as difference from defaults to
SMARTCARD block number yyy
Byyy Transfer drive ladder program to SMARTCARD block
number yyy
Byyy Transfer SMARTCARD data block yyy to the drive
7yyy Erase SMARTCARD data block yyy
8yyy Compare drive parameters with block yyy
9555 Clear SMART card warning suppression flag
9666 Set SMART card warning suppression flag
9777 Clear SMARTCARD read-only flag
9888 Set SMARTCARD read-only flag
9999 Erase SMARTCARD
1102y Transfer electronic nameplate parameters to/from drive
from/to encoder
*12000 Display non-default values only
*12001 Display destination parameters only

*These functions do not require a drive reset to become active. All other
functions require a drive reset.

3.1 Parameter x.00 reset

When an action is started by setting Pr x.00 to one of the above values
and initiating a drive reset this parameter is cleared when the action is
completed successfully. If the action is not started, e.g. because the
drive is enabled and an attempt is made to load defaults, etc., Pr x.00 is
not cleared and no trip is produced. If the action is started and then fails
for some reason a trip is always produced and Pr x.00 is not cleared. It
should be noted that parameter saves etc. can also be initiated with the
copying parameter (Pr 11.42). If actions that can be initiated by either
parameter are started and then completed successfully Pr x.00 is
cleared and Pr 11.42 is cleared if it has a value of less than 3.

It should be noted that there could be some conflict between the actions
of Pr x.00 and Pr 11.42 (Parameter copying) when the drive is reset. If
Pr 11.42 has a value of 1 or 2 and a valid action is required from the
value of Pr x.00 then only the action required by Pr x.00 is performed.
Pr x.00 and Pr 11.42 are then reset to zero. If Pr 11.42 has a value of 3
or 4 it will operate correctly causing parameters to be save to a smart
card each time a parameter save is performed.

Drive parameters are saved to drive EEPROM by setting Pr x.00 to 1000
or 1001 and initiating a drive reset. In addition to user save parameters,
power down save parameters are also saved by these actions and by
changing drive mode, but not by any other actions that result in
parameters being saved to drive EEPROM (i.e. loading defaults). Power
down save parameters are not saved at power down unless the drive is
supplied from a normal mains supply, and so this gives the user the
option of saving these parameters when required. When the parameter
save is complete Pr x.00 is reset to zero by the drive. Care should be
taken when saving parameters because this action can take between
400ms and several seconds depending on how many changes are
stored in the EEPROM. If the drive is powered down during a parameter
save it is possible that data may be lost. When the drive is operating
from a normal mains supply then it will stay active for a short time after
the power is removed, however, if the drive is being powered from a 24V
control supply, or it is being operated from a low voltage battery supply,
the drive will power down very quickly after the supply is removed. The
drive provides two features to reduce the risk of data loss when the drive
is powered down.

1. If Prx.00 is set to 1000 a parameter save is only initiated on drive
reset if the drive is supplied from a normal mains supply (Pr 10.16 =
0 and Pr 6.44 = 0). 1001 must be used to initiate a save if the drive is
not supplied from a normal mains supply.

2. Two banks of arrays are provided in EEPROM to store the data.
When a parameter save is initiated the data is stored in a new bank
and only when the data store is complete does the new bank
become active. If the power is removed before the parameter save is
complete a SAVE.Er trip (user save parameter save error) or
PSAVE.Er trip (power down save parameter save error) will be
produced when the drive is powered up again indicating that the
drive has reverted to the data that was saved prior to the last
parameter save.

The second feature will significantly reduce the possibility of completely
invalidating all saved data, which would result in an EEF trip on the next
power-up. However the following points should be noted:

1. If the power is removed during a parameter save the current data
that is being saved to the EEPROM that is different from the last
data saved in the EEPROM wiill be lost and SAVE.Er or PSAVE.Er
trip will occur on power-up.

2. This feature does not apply when user save parameters are saved
automatically by adjusting the values in menu 0 with an LED keypad.
However, the time taken to save parameters in this way is very short,
and is unlikely to cause data loss if the power is removed after the
parameter has been changed. It should be noted that any parameter
changes made in this way are included in the currently active bank in
the EEPROM, so that if the power is removed during a subsequent
save initiated via Pr x.00 that results in an SAVE.Er trip, the changes
made via menu 0 will be retained and not lost.

3. User save parameters are saved to drive EEPROM after a transfer
of data from an electronic nameplate in an encoder.

4. User save parameters are saved to drive EEPROM after a transfer
of data from a SMART card.

5. This feature is not provided for data saved to a SMART card, and so
it is possible to corrupt the data files on a SMART card if the power is
removed when data is being transferred to the card.

6. User save parameters are saved to drive EEPROM after defaults
are loaded.
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7. When the drive mode is changed all data in the EEPROM is deleted
and then restored with the defaults for the new mode. If the power is
removed during a change of drive mode, an EEF trip is likely to
occur on the next power-up. After a change of drive mode the power
down save parameters are also saved. As these parameters are not
saved if the power is removed unless the drive is supplied with a
normal mains supply, this ensures that the power down save
parameters are always stored correctly for the new drive mode. The
first time parameters are saved after the change of drive mode the
save will take slightly longer than a normal parameter save.

8. When a Solutions Module is changed for a different type in a slot, or
a module is inserted when one was not present previously or a
module is removed the EEPROM is forced to re-initialise itself on the
next parameter saves. On the first parameter save one bank is
cleared and then written and on the next parameter save the other
bank is cleared and rewritten. Each of these parameter saves takes
slightly longer than a normal parameter save.

9. The new system has been introduced for user save parameter in
V01.07.00 software, and power down save parameters in V01.08.00
software. When the firmware is updated from an earlier version the
drive will automatically update the EEPROM correctly. If the software
is changed back to an earlier version defaults should be loaded after
the change. If it is subsequently changed back to V01.07.00/
V01.08.00 or later defaults should be loaded after the change.

3.3 Loading defaults

When defaults are loaded the user save parameters are automatically
saved to the drive EEPROM in all modes. Standard defaults are loaded
by setting 1233 in Pr x.00 performing a drive reset.

The following differences from standard defaults are available when
different values are set in Pr x.00.

US Default Differences (Pr x.00 = 1244 and perform a drive reset)

Pr Description Default Modes Volt.age
rating
1.06 | Maxreference 60.0Hz Open-loop Al
clamp
1.0 |Max reference 1800rpm | Closed-loop vector | Al
clamp
2.08 | Standard ramp volts | 775y | OPen-loop, Closed- |,
loop vector, Servo
5.06 |Rated frequency 60.0Hz Open-loop All
5.08 | Rated load rpm 1800rpm Open-loop All
5.08 | Rated load rpm 1770rpm | Closed-loop vector All
5.09 |Rated voltage 4poy | Open-loop, Closed-| .,
loop vector, Servo
21.01 | M2 Maxreference | o o\, Open-loop Al
clamp
21.01 M2 Max reference 1800rpm | Closed-loop vector All
clamp
21.06 | M2 Rated 60.0Hz Open-loop Al
frequency
21.09 | M2 Rated voltage | 460y | OPeN-loop, Closed-|
loop vector, Servo

3.4 SMARTCARD transfers

Drive parameters, set-up macros and internal ladder programs can be
transferred to/from SMARTCARDs. See Pr 11.36 to Pr 11.40.

3.5 Electronic nameplate transfers

Some encoders using Stegmann Hiperface or EnDat comms can hold
motor data. The data can be transferred to/from the encoder by writing
110zy to parameter x.00 and resetting the drive where z is 0 for the drive
or 1, 2 or 3 for Solutions Module slots 1, 2 or 3 respectively. See Chapter
8 Electronic nameplate on page 408 for details.

3.6 Display non-default values or
destination parameters

If a value of 12000 is written to Pr x.00, then only parameters that are
different from the last defaults loaded and Pr x.00 are displayed. If a
value of 12001 is written to Pr x.00, then only destination parameters are
displayed. This function is provided to aid locating destination clashes if
a dESt trip occurs.
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4  Parameter description format

In the following sections descriptions are given for the advanced parameter set. With each parameter the following information block is given.

“ Number of motor poles

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding
1 1 1 1

Range Open-loop, Closed-loop vector, Servo 0 to 60 (Auto to 120 POLE)

Open-loop, Closed-loop vector 0 (Auto)
Default Servo 3 (6 POLE)
Second motor Open-loop, Closed-loop vector, Servo Pr21.11
parameter

Update rate Background read

The top row gives the menu parameter number and name. The other
rows provide the following information.

Drive modes

The drive modes are the modes in which this parameter is accessible. If
the parameter is not present the parameter is skipped when accessing
from the keypad. The following types are possible.

Open-loop - The control strategy is V/F mode with fixed boost or open-
loop vector control.

Closed-loop vector - The control strategy is rotor flux oriented vector
control with closed-loop current operation for induction motors. The drive
can be operated with or without position feedback.

Servo - The control strategy is rotor flux oriented vector control with
closed-loop current operation for permanent magnet synchronous
motors. The drive must be operated with position feedback.

Regen - The drive operates as a PWM rectifier.

Coding

This guide will show all bit parameters (with the Bit coding), as having a
parameter range of "0 to 1", and a default value of either "0" or "1". This
reflects the value seen through serial communications. The bit
parameters will be displayed on the SM-Keypad or SM-Keypad Plus (if
used) as being "OFF" or "On" ("OFF"= 0, "On" = 1).

The coding defines the attributes of the parameter as follows:

Coding Attribute

Bit 1 bit parameter

SP Spare: not used
Filtered: some parameters which can have rapidly changing

Fl values are filtered when displayed on the drive keypad for
easy viewing.

DE Destination: indicates that this parameter can be a
destination parameter.

Txt Text: the parameter uses text strings instead of numbers.

VM Variable maximum: the maximum of this parameter can vary.

DP Decimal place: indicates the number of decimal places used
by this parameter.
No default: when defaults are loaded (except when the drive

ND is manufactured or on EEPROM failure) this parameter is not
modified.
Rating dependent: this parameter is likely to have different
values and ranges with drives of different voltage and current
ratings. Parameters with this attribute will not be transferred

RA to the destination drive by SMARTCARDSs when the rating of
the destination drive is different from the source drive and the
file is a parameter file. However, with software V01.09.00 and
later the value will be transferred if only the current rating is
different and the file is a differences from default type file.

NG Not copied: not transferred to or from SMARTCARDs during
copying.

NV Not visible: not visible on the keypad.

PT Protected: cannot be used as a destination.

Us User save: saved in drive EEPROM when the user initiates a
parameter save.

RW | Read/write: can be written by the user.
Bit default one/unsigned: Bit parameters with this flag set to

BU one have a default of one (all other bit parameters have a
default of zero. Non-bit parameters are unipolar if this flag is
one.
Power-down save: parameter automatically saved in drive
EEPROM when the under volts (UV) trip occurs.

PS With software version V01.08.00 and later, power-down
save parameters are also saved in the drive when the user
initiates a parameter save.
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4.1 Parameter ranges and variable maximums:

The two values provided define the minimum and maximum values for the given parameter. In some cases the parameter range is variable and

dependant on either:

» other parameters,

+ the drive rating,

» drive mode

* or a combination of these.

The values given in Table 4-1 are the variable maximums used in the drive.

Table 4-1 Definition of parameter ranges & variable maximums

Maximum

Definition

SPEED_FREQ_MAX
[Open-loop 3000.0Hz,
Closed-loop vector and Servo
40000.0rpm]

Maximum speed (closed-loop mode) reference or frequency (open-loop mode) reference

If Pr1.08 = 0: SPEED_FREQ_MAX = Pr 1.06

If Pr1.08 = 1: SPEED_FREQ_MAX is Pr 1.06 or — Pr 1.07 whichever is the largest

(If the second motor map is selected Pr 21.01 is used instead of Pr 1.06 and Pr 21.02 instead of Pr 1.07)

SPEED_LIMIT_MAX
[40000.0rpm]

Maximum applied to speed reference limits
A maximum limit may be applied to the speed reference to prevent the nominal encoder frequency from
exceeding 500kHz (410kHz for software version V01.06.00 and earlier). The maximum is defined by

SPEED_LIMIT_MAX (in rpm) = 500kHz x 60 / ELPR = 3.0x10’ / ELPR subject to an absolute maximum of
40,000 rpm. It should be noted that this limit makes no allowance for controller overshoot, and that the
maximum encoder frequency should not exceed 500kHz even under overshoot conditions.

ELPR is equivalent encoder lines per revolution and is the number of lines that would be produced by a
quadrature encoder.

* Quadrature encoder ELPR = number of lines per revolution

* F and D encoder ELPR = number of lines per revolution / 2

* Resolver ELPR = resolution / 4

*  SINCOS encoder ELPR = number of sine waves per revolution

» Serial comms encoder ELPR = resolution / 4

This maximum is defined by the device selected with the speed feedback selector (Pr 3.26) and the ELPR set
for the position feedback device. If a resolver is used as speed feedback from a Solutions Module the
calculation is different (see Pr 15/16/17.10 for the SM-Resolver module). With closed-loop vector mode it is
possible to disable this limit via parameter Pr 3.24, so that the drive can be switched between operation with
and without feedback when the speed becomes too high for the feedback device. SPEED_LIMIT_MAX is
defined as above when Pr 3.24 = 0 or 1, and is 40,000rpm when Pr 3.24 = 2 or 3.

SPEED_MAX
[40000.0rpm]

Maximum speed

This maximum is used for some speed related parameters in menu 3. To allow headroom for overshoot etc.
the maximum speed is twice the maximum speed reference.

SPEED_MAX =2 x SPEED_FREQ_MAX

RATED_CURRENT_MAX
[9999.99A]

Maximum motor rated current or maximum normal duty current rating

RATED_CURRENT_MAX < 1.36 x Kc

The rated current can be increased above the current scaling level (Kc) up to a level not exceeding 1.36 x Kc.
The actual level varies from one drive size to another. (Maximum motor rated current is the maximum normal
duty current rating). Refer to Table 4-2

DRIVE_CURRENT_MAX
[9999.99A]

Maximum drive current

The maximum drive current is the current at the over current trip level and is given by:
DRIVE_CURRENT_MAX =Kc/0.45

where Kc is the current scaling factor
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Maximum

Definition

MOTOR1_CURRENT_LIMIT_MAX
[1000.0%]

Maximum current limit settings for motor map 1
This maximum current limit setting is the maximum applied to the current limit parameters in motor map 1.

Open Loop
_ [[ Maximum current ]2 2 ]
Maximum Motor rated current 4+ P71 | 100%
current limit
PF
Where:

The Maximum current is either (1.5 x Kc) when the rated current set in Pr 5.07 is less than or equal to the
maximum Heavy Duty current rating given by Pr 11.32, otherwise it is (1.1 x Normal Duty rating).

Motor rated current is given by Pr 5.07
PF is motor rated power factor given by Pr 5.10
Closed Loop Vector

,\/[ Maximum current ] 2 2_4 ]
. + cos -
Maximum Motor rated current (01) x 100%
current limit

cos(¢1)

Where:

The Maximum current is either (1.75 x Kc) when the rated current set in Pr 5.07 is less than or equal to the
maximum Heavy Duty current rating given by Pr 11.32, otherwise it is (1.1 x Normal Duty rating).

Motor rated current is given by Pr 5.07

¢1 = cos-1(PF) - ¢2. This is measured by the drive during an autotune. See section 5.6.2 Closed-loop
vector on page 90 for more information regarding ¢2.

PF is motor rated power factor given by Pr 5.10

Servo
i Maximum current
Maximum — _ [—] x 100%
current limit Motor rated current
Where:

Maximum current is drive rated current (Pr 11.32) x 1.75
Motor rated current is given by Pr 5.07

MOTOR2_CURRENT_LIMIT_MAX
[1000.0%]

Maximum current limit settings for motor map 2

This maximum current limit setting is the maximum applied to the current limit parameters in motor map 2.
The formulae for MOTOR2_CURRENT_LIMIT_MAX are the same for MOTOR1_CURRENT_LIMIT_MAX
except that Pr 5.07 is replaced with Pr 21.07 and Pr 5.10 is replaced with Pr 21.10.

TORQUE_PROD_CURRENT_MAX
[1000.0%]

Maximum torque producing current

This is used as a maximum for torque and torque producing current parameters. It is
MOTOR1_CURRENT_LIMIT_MAX or MOTOR2_CURRENT_LIMIT_MAX depending on which motor map is
currently active.

USER_CURRENT_MAX
[1000.0%)]

Current parameter limit selected by the user

The user can select a maximum for Pr 4.08 (torque reference) and Pr 4.20 (percentage load) to give suitable
scaling for analog I/O with Pr 4.24. This maximum is subject to a limit of MOTOR1_CURRENT_LIMIT_MAX.
or MOTOR2_CURRENT_LIMIT_MAX depending on which motor map is currently active.
USER_CURRENT_MAX = Pr 4.24

REGEN_REACTIVE_MAX

Reactive current limit in regen mode
The drive applies a limit to the reactive current reference in regen mode to limit the total current to
DRIVE_CURRENT_MAX.

- Kc x 1.75 2 [prag7 2) .
REGEN_REACTIVE_MAX = \/((Regen unit rated current) _[ 100 } < 100%

Where:
Kc is given in Table 4-2 on page 22.
Regen unit rated current is given by Pr 5.07

AC_VOLTAGE_SET_MAX
[690V]

Maximum output voltage set-point

Defines the maximum motor voltage that can be selected.
200V drives: 240V, 400V drives: 480V

575V drives: 575V, 690V drives: 690V
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Maximum

Definition

AC_VOLTAGE_MAX
[930V]

Maximum AC output voltage

This maximum has been chosen to allow for maximum AC voltage that can be produced by the drive including
quasi-square wave operation as follows:

AC_VOLTAGE_MAX =0.78 x DC_VOLTAGE_MAX

200V drives: 325V, 400V drives: 650V

575V drives: 780V, 690V drives: 930V

DC_VOLTAGE_SET_MAX
[1150V]

Maximum DC voltage set-point
200V rating drive: 0 to 400V, 400V rating drive: 0 to 800V
575V rating drive: 0 to 950V, 690V rating drive: 0 to 1150V

DC_VOLTAGE_MAX

Maximum DC bus voltage
The maximum measurable DC bus voltage.

[1190V] 200V drives: 415V, 400V drives: 830V

575V drives: 995V, 690V drives: 1190V

Maximum power in kW
POWER MAX The maximum power has been chosen to allow for the maximum power that can be output by the drive with
[9999 997<W] maximum AC output voltage, maximum controlled current and unity power factor. Therefore,

Software V01.07.01 and earlier: POWER_MAX = V3 x AC_VOLTAGE_MAX x Kc x 1.75
Software V01.08.00 and later: POWER_MAX = V3 x AC_VOLTAGE_MAX x DRIVE_CURRENT_MAX

The values given in square brackets indicate the absolute maximum value allowed for the variable maximum.
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Table 4-2 Maximum motor rated current (sizes 0 to 6)

Ke Maximum Heavy Duty Maximum Normal
Model A current rating (Pr 11.32) Duty current rating
A A
SP0201 22 2.2 22
SP0202 3.1 3.1 3.1
SP0203 4.0 4.0 4.0
SP0204 5.7 5.7 5.7
SP0205 7.5 7.5 7.5
SP1201 43 43 52
SP1202 5.8 5.8 6.8
SP1203 7.5 7.5 9.6
SP1204 10.6 10.6 11
SP2201 12.6 12.6 15.5
SP2202 17.0 17.0 22.0
SP2203 25.0 25.0 28.0
SP3201 31.0 31.0 42.0
SP3202 42.0 42.0 54.0
SP4201 56.0 56.0 68.0
SP4202 68.0 68.0 80.0
SP4203 80.0 80.0 104.0
SP5201 105.0 105.0 130.0
SP5202 130.0 130.0 154.0
SP0401 1.3 1.3 1.3
SP0402 1.7 1.7 1.7
SP0403 2.1 2.1 21
SP0404 3.0 3.0 3.0
SP0405 4.2 4.2 4.2
SP1401 2.1 2.1 2.8
SP1402 3.0 3.0 3.8
SP1403 42 4.2 5.0
SP1404 5.8 5.8 6.9
SP1405 7.6 7.6 8.8
SP1406 9.5 9.5 11.0
SP2401 13.0 13.0 15.3
SP2402 16.5 16.5 21.0
SP2403 23.0 25.0 29.0
SP2404 29.0 29.0 29.0
SP3401 32.0 32.0 35.0
SP3402 40.0 40.0 43.0
SP3403 46.0 46.0 56.0
SP4401 60.0 60.0 68.0
SP4402 74.0 74.0 83.0
SP4403 96.0 96.0 104.0
SP5401 124.0 124.0 138.0
SP5402 156.0 156.0 168.0
SP6401 154.2 180.0 205.0
SP6402 180.0 210.0 236.0
SP3501 4.1 4.1 5.4
SP3502 54 54 6.1
SP3503 6.1 6.1 8.4
SP3504 9.5 9.5 11.0
SP3505 12.0 12.0 16.0
SP3506 18.0 18.0 22.0
SP3507 22.0 22.0 27.0
SP4601 19.0 19.0 22.0
SP4602 22.0 22.0 27.0
SP4603 27.0 27.0 36.0
SP4604 36.0 36.0 43.0
SP4605 43.0 43.0 52.0
SP4606 52.0 52.0 62.0
SP5601 63.0 63.0 84.0
SP5602 85.0 85.0 99.0
SP6601 85.7 100.0 125.0
SP6602 107.1 125.0 144.0
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Table 4-3 Maximum motor rated current (sizes 6 to 9 Free
Standing drives)

Heavy Duty Normal
Model Ke Pri1.32 current rating Duty c_urrent
A A rating
A
A
SP6411 154.2 180 180 205
SP6412 180 210 210 236
SP7411 205.7 246 238 290
SP7412 248.5 290 290 350
SP8411 293 342 335 389
SP8412 342 399 389 450
SP8413 391 467.4 450 545
SP8414 472 551 620 545
SP9410 513 598.5 593 690
SP9411 585 684 620 690
SP9412 586 701.1 690 790
SP9413 684 798 790 900
SP9414 782 934.8 900 1010
SP9415 944 1102 1010 1164

Table 4-4 Maximum motor rated current (SPM modular drives)

Generally the update time is between 2ms and 30ms, however, the
update time is significantly extended when loading defaults, changing
drive mode, transferring data to/from a SMARTCARD, or transferring
blocks of parameters or communications messages to/from the drive
(not a Solutions Module) via the drive serial comms port.

4.2 Sources and destinations

421 Sources

Some functions have source pointer parameters, i.e. drive outputs, PID
controller etc.. The source pointer parameter range is Pr 0.00 to

Pr 21.51. The source pointer is set up to point to a parameter, which
supplies the information to control the source and this is referred to as
the source data parameter. For example, Pr 7.19 is the source pointer
parameter for analog output 1. If Pr 7.19 is set to a value of 18.11, then
Pr 18.11 is the source data parameter, and as the value of Pr 18.11 is
modified the analog output level is changed.

1. If the parameter number in the source pointer parameter does not
exist the input is taken as zero.

2. If the source is not a bit type source (i.e. not a digital output etc).
then the source level is defined by (source data value x 100%) /
source data parameter maximum. Generally the result is rounded
down to the nearest unit, but other rounding effects may occur
depending on the internal scaling of the particular source function.

3. If the source is a bit, i.e. a digital output, and the source data
parameter is a bit parameter then the input to the source function

Maximum Heavy . follows the value of the source data parameter.
Duty Maximum Normal 4. If the source is a bit, i.e. a digital output, and the source data
Model Ke current rating Duty c.urrent parameter is not a bit parameter the source input is zero if the
A rating . .
(Pr 11.32) A source data value is less than source data parameter maximum / 2
A rounded down to the nearest unit. The source input is one if the
SPMD 1201 133.7 156 100 source data value is greater than or equal to source data parameter
SPMD1202 1645 190 228 maximum / 2 rounded down to the nearest unit. For example if the
’ source pointer parameter is set to Pr 18.11, which has a maximum of
SPMD1203 214.2 250 312 32767, the source input is zero if the source data value is less than
SPMD1204 248.5 290 350 16383 and one if it is greater than this.
SPMA1401 154.2 180 205 4.2.2 Destinations
SPMA1402 180.0 210 236 Some functions have destination pointer parameters, i.e. drive inputs,
SPMD1401 154.2 180 205 etc.. The destination pointer parameter range is P 0.00 to Pr 21.51. The
SPMD1402 180.0 210 246 destination pointer parameter is set up to point to a parameter, which
SPMD1403 205.7 246 290 receives information from the function referred to as the destination
parameter.
SPMD1404 248.5 290 350
SPMA1601 85.7 100 125 1. If the parameter number in the destination pointer parameter does
SPMA1602 1071 125 144 not exist then the output value has no effect.
2. If the destination parameter is protected then the output value has
SPMD1601 85.7 100 125 no effect.
SPMD1602 107.1 125 144 3. Ifthe function output is a bit value (i.e. a digital input) the destination
SPMD1603 123.4 144 168 parameter value does not operate in the same way as a source
SPMD1604 144.0 168 192 described above, but is always either 0 or 1 depending on the state
of the function output whether the destination parameter is a bit
parameter or not.
4.1.1 Default 4. If the function output is not a bit value (i.e. analog input) and the
The default values given are the standard drive defaults which are destination parameter is not a bit parameter, the destination value is
loaded after a drive reset with 1233 in Pr x.00. given by (function output x destination parameter maximum) / 100%.
Generally the result is rounded down to the nearest unit, but other
4.1.2  Second motor Parameter rounding effects may occur depending on the internal scaling of the
Some parameters have an equivalent second motor value that can be particular source function (rounded down to nearest unit). Pr 1.36
used as an altgrnatwe when the second motor is selecteq with Pr 11.45. and Pr 1.37 are a special case. The scaling shown in the description
Menu 21 contalrls al! the §econd motor pqrameters. In this menu the of parameter Pr 1.08 is used when any non-bit type quantity is
parameter spgmflf:atlo.ns mcIu(Iie the location of the normal motor routed to these parameters.
parameter which is being duplicated. 5. If the function output is not a bit value and the destination parameter
4.1.3 Update rate is a bit value, the destination value is 0 if the function output is less
Defines the rate at which the parameter data is written by the drive than 50% of its maximum value, otherwise it is 1.
(write) or read and acted upon by the drive (read). Where background 6. If more than one destination selector is routed to the same

update rate is specified, the update time depends on the drive processor
load.

destination, the value of the destination parameter is undefined. The
drive checks for this condition where the destinations are defined in
any menu except menus 15 to 17. If a conflict occurs a dESt trip
occurs that cannot be reset until the conflict is resolved.
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4.2.3 Sources and destinations

1. Bit and non-bit parameters may be connected to each other as
sources or destinations. The scaling is as described previously.

2. All new source and destination routing only changes to new set-up
locations when the drive is reset.

3. When a destination pointer parameter within the drive or a dumb
Solutions Module (SM-Resolver, SM-Encoder Plus, SM-Encoder
Output Plus, SM-I/O plus) is changed the old destination is written to
zero, unless the destination change is the result of loading defaults
or transferring parameters from a SMARTCARD. When defaults are
loaded the old destination is set to its default value. When
parameters are loaded from a SMARTCARD the old destination
retains its old value unless a SMARTCARD value is written to it.

4.3 Update rates

Update rates are given for every parameter in the header table as shown
below.

3.03

Drive modes

Speed error

Closed-loop vector, Servo

Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV | PT
1 1 1 1 1 1
+SPEED_MAX rpm

US |RW|BU | PS

Coding

Range Closed-loop vector, Servo

Update rate 4ms write

Some parameters have an increased update in special circumstances.

4.3.1 Speed reference update rate

The normal update rate for the speed references (via menu 1) is 4ms,
however it is possible to reduce the sample time to 250us by selecting
the reference from particular sources. The fast update rate is only
possible provided the conditions given below are met. (Note: high speed
updating is not provided for frequency references - i.e. Open-loop
mode).

The amount of difference depends on the maximum speed, user scaling
in menu 7, and the analog input 1 the filter time.

The worst case difference for analog input 1 is 0.12 % of full scale, and
for analog inputs 2 and 3 the difference is less than 0.12 % with a
maximum speed of 50 rpm or more. Typical differences (1500 rpm
maximum speed, menu 7 scaling of 1.000, analog input 1 filter of 4 ms)
are 0.015% for analog input 1 and 0.004 % for analog inputs 2 and 3.

4.3.2 Hard speed reference update rate
The normal update rate for the hard speed reference is 4ms, however it
is possible to reduce the sample time to 250 us by selecting the

Analog input references (not including I/O expansion Solutions
Module)

1.

The reference must be derived via Pr 1.36 or Pr 1.37

reference from particular sources. The fast update rate is only possible

2. The analog inputs must be in voltage mode with zero offset provided the conditions given below are met.

3. Bipolar mode must be used or unipolar mode with the minimum Analog inputs (not including I/O expansion Solutions Module)
speed (Pr1.07) set to zero ) The analog inputs must be in voltage mode with zero offset

4. No skip bands are enabled, i.e. Pr1.29, Pr 1.31 and Pr 1.33 must be

zero.

Limitations are the same as for the references via menu 1 described

5. The jog and velocity feed-forward references must not be enabled. above.

Applications and fieldbus Solutions Modules

For faster update rate Pr 91.03 must be used (this parameter is only
visible from the Solutions Modules). Any value written to Pr 91.03 is
automatically mapped into the hard speed reference Pr 3.22.

Applications and fieldbus Solutions Modules

Pr 91.02 must be used to define the speed reference (this parameter is
only visible from the Solutions Modules). Any value written to Pr 91.02
should be automatically mapped into preset Pr 1.21 by the Solutions
Module.

In fast update mode the references are sampled every 250us. A sliding
window filter may be applied to analog input 1 (see Pr 7.26) in normal or
high speed updating modes. The default value for this filter is 4ms,
therefore Pr 7.26 must be set to zero to obtain the fastest possible
update rate.

Encoder reference

It is possible to use the drive encoder as the source for the hard speed
reference. To do this the drive encoder reference destination (Pr 3.46)
should be routed to the hard speed reference parameter. If, and only if,
the maximum drive encoder reference (Pr 3.43) is set to the same value
as the maximum reference value (SPEED_FREQ_MAX), and the
scaling (Pr 3.44) is 1.000, the drive takes the encoder pulses directly.
This gives a form of reference slaving where the integral term in the
speed controller accumulates all pulses from the reference and tries to
match them to the feedback from the motor encoder. Pulses are lost if
the reference reaches a minimum or maximum limit including zero speed
in unipolar mode. The reference is sampled every 250 ps. It is possible
to apply scaling even in this high speed update mode by changing the
number of encoder lines per revolution. It is also possible to use this high
speed update mode with some position feedback category Solutions
Modules (see description for the appropriate Solutions Module).

When fast updating is used the scaling is performed by a simple
multiplication. This minimizes software execution time, but also ensures
that there is no loss of resolution from the v to f converter used to
implement analog input 1. Therefore the speed of the motor may be
controlled with infinite resolution from analog input 1 except for
deadband effects around zero reference. The scale factor used for the
multiplication cannot exactly duplicate the scaling for the two stage
conversion (i.e. conversion in menu 7 to a percentage of full scale, and
conversion to 0.1rpm units) used when high speed updating is not in
operation. Therefore the absolute scaling of the analog inputs varies
slightly between normal and high speed updating.
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4.3.3 Torque reference update rate
The normal update rate for the torque reference (Pr 4.08) is 4 ms,
however it is possible to reduce the sample time to 250 ps by selecting
the reference from particular sources, but only in closed-loop vector or
servo modes. The fast update rate is only possible provided the
conditions given below are met.

Analog inputs 2 or 3 on the drive
The analog inputs must be in voltage mode with zero offset.
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Parameter Keypad and Parameter Advanced parameter Serial comms Electronic
structure display Parameter x.00 description format Macros protocol nameplate Performance RFC mode
5 Advanced parameter Table 52 Key to parameter coding
descri ptions Coding Attribute
. Bit 1 bit parameter
5.1 Overview SP Spare: not used
Table 5-1 Menu descriptions Filtered: some parameters which can have rapidly changing
Menu no. Description Fl values are filtered when displayed on the drive keypad for
1 Frequency / speed reference easy viewing.
> Ramps DE Destination: indicates that this parameter can be a
destination parameter.
3 Slave frequency, speed feedback and speed control . .
Txt Text: the parameter uses text strings instead of numbers.
4 Torque and current control _ _ _ _
5 Niotor Sontrol VM Variable maximum: the maximum of this parameter can vary.
T ciock DP Decimal place: indicates the number of decimal places used
6 Sequencer and cloc! by this parameter.
7 A.nalllog Vo No default: when defaults are loaded (except when the drive
8 Digital /0 ND |is manufactured or on EEPROM failure) this parameter is not
9 Programmabile logic, motorized pot and binary sum modified.
10 Status and trips Rating dependent: this parameter is likely to have different
11 General drive set-up values and ranges with drives of different voltage and current
12 Threshold detectors, variable selectors and brake control ratings. Parameters with this attribute will not be transferred
3 BosT I RA to the destination drive by SMARTCARDSs when the rating of
3 osition contro the destination drive is different from the source drive and the
14 User PID controller file is a parameter file. However, with software V01.09.00 and
15, 16, 17 | Solutions Module slots later the value will be transferred if only the current rating is
18 Application menu 1 different and the file is a differences from default type file.
19 Application menu 2 NG Not copied: not transferred to or from SMARTCARDSs during
20 Application menu 3 copying.
21 Second motor parameters NV Not visible: not visible on the keypad.
22 Additional menu 0 set-up PT |Protected: cannot be used as a destination.
- - - - - Us User save: saved in drive EEPROM when the user initiates a
Table 5-2 g|ve|s a full key of the coding which appears in the following parameter save.
parameter tables. RW | Read/write: can be written by the user.
Bit default one/unsigned: Bit parameters with this flag set to
BU one have a default of one (all other bit parameters have a
default of zero. Non-bit parameters are unipolar if this flag is
one.
Power-down save: parameter automatically saved in drive
EEPROM when the under volts (UV) trip occurs.
PS With software version V01.08.00 and later, power-down
save parameters are also saved in the drive when the user
initiates a parameter save.
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5.2 Feature look-up table
Feature Parameter number (T’r)

Acceleration rates 2.10 21110 2.19 2.32 2.33 2.34 2.02
Analog speed reference 1 1.36 7.10 7.01 7.07 7.08 7.09 7.25 7.26 7.30
Analog speed reference 2 1.37 714 1.41 7.02 7.1 712 713 7.28 7.31
Analog I/O Menu 7
Analog input 1 7.01 7.07 7.08 7.09 7.10 7.25 7.26 7.30
Analog input 2 7.02 7.1 7.12 7.13 7.14 7.28 7.31
Analog input 3 7.03 7.15 7.16 7.7 7.18 7.29 7.32
Analog output 1 7.19 7.20 7.21 7.33
Analog output 2 7.22 7.23 7.24
Application menu Menu 18 Menu 19 Menu 20
At speed indicator bit 3.06 3.07 3.09 | 10.06 | 10.05 | 10.07
Auto reset 10.34 | 10.35 | 10.36 | 10.01
Autotune 5.12 5.16 5.17 5.23 5.24 5.25 5.10 5.29 5.30
Binary sum 9.29 9.30 9.31 9.32 9.33 9.34
Bipolar speed 1.10
Brake control 12.40 to 12.49
Braking 10.11 | 10.10 | 10.30 | 10.31 | 6.01 2.04 2.02 | 10.12 | 10.39 | 10.40
Catch a spinning motor 6.09
Copying 11.42 | 11.36 to 11.40
Coast to stop 6.01
Comms 11.23 to 11.26
Cost - per kWh electricity 6.16 6.17 6.24 6.25 6.26 6.40
Current controller 413 414
Current feedback 4.01 4.02 417 4.04 412 4.20 4.23 4.24 426 | 10.08 | 10.09 | 10.17
Current limits 4.05 4.06 4.07 4.18 4.15 4.19 4.16 5.07 5.10 | 10.08 | 10.09 | 10.17
DC bus voltage 5.05 2.08
DC injection braking 6.06 6.07 6.01
Deceleration rates 2.20 22110229 2.04 2.35t02.37 2.02 2.08 6.01 | 10.30 | 10.31 | 10.39 | 2.09
Defaults 11.43 | 11.46
Digital /10 Menu 8
Digital I/0 read word 8.20
Digital I/0 T24 8.01 8.11 8.21 8.31
Digital I/0 T25 8.02 8.12 8.22 8.32
Digital I/0 T26 8.03 8.13 8.23 8.33
Digital input T27 8.04 8.14 8.24
Digital input T28 8.05 8.15 8.25 8.39
Digital input T29 8.06 8.16 8.26 8.39
Digital lock 13.10 | 13.01t013.09 | 13.11 | 13.12 | 13.16 | 3.22 3.23 | 13.19t0 13.23
Digital output T22 8.08 8.18 8.28
Direction 10.13 | 6.30 6.31 1.03 | 10.14 | 2.01 3.02 8.03 8.04 | 10.40
Display timeout 11.41
Drive active 10.02 | 10.40
Drive derivative 11.28
Drive ok 10.01 | 8.27 8.07 8.17 | 10.36 | 10.40
Dynamic performance 5.26
Dynamic V/F 5.13
Electronic nameplate 3.49
Enable 6.15 8.09 8.10 6.29
Encoder reference 3.43 3.44 3.45 3.46
Encoder set up 3.33 3.34t0 3.42 3.47 3.48
External trip 10.32 | 8.10 8.07
Fan speed 6.45
Fast disable 6.29
Field weakening - induction motor| 5.29 5.30 1.06 5.28
Field weakening - servo 5.22 1.06
Filter change 6.19 6.18
Frequency reference selection 1.14 1.15
Frequency slaving 3.01 3.13 3.14 3.15 3.16 3.17 3.18
Hard speed reference 3.22 3.23
Heavy duty rating 5.07 | 11.32
High stability space vector

) 5.19
modulation
I/0 sequencer 6.04 6.30 6.31 6.32 6.33 6.34 6.42 6.43 6.41
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Feature Parameter number (T’r)
Inertia compensation 2.38 5.12 4.22 3.18
Jog reference 1.05 219 2.29
Ke 5.33
Keypad reference 1.17 1.14 1.43 1.51 6.12 6.13
Kt 5.32
Limit switches 6.35 6.36
Local position reference 13.20 to 13.23
Logic function 1 9.01 9.04 9.05 9.06 9.07 9.08 9.09 9.10
Logic function 2 9.02 9.14 9.15 9.16 9.17 9.18 9.19 9.20
Low voltage supply 6.44 6.46
Mains loss 6.03 | 10.15 | 10.16 | 5.05
Marker pulse 3.32 3.31
Maximum speed 1.06
Menu 0 set up 11.01 to 11.22 Menu 22
Minimum speed 1.07 | 10.04
Modules - number of 11.35
Motor map 5.06 5.07 5.08 5.09 5.10 5.1
Motor map 2 Menu 21 11.45
Motorized potentiometer 9.21 9.22 9.23 9.24 9.25 9.26 9.27 9.28
Offset speed reference 1.04 1.38 1.09
Onboard PLC 11.47 to 11.51
Open collector digital outputs 8.30
Open loop vector mode 5.14 517 5.23
Operating mode 0.48 3.24 514 | 11.31
Orientation 13.10 | 13.13t0 13.15
Output 5.01 5.02 5.03 5.04
Overspeed threshold 3.08
Phase angle 3.25 5.12
PID controller Menu 14
Position feedback - drive 3.28 3.29 3.30 3.50
Positive logic 8.29
Power up parameter 11.22 | 11.21
Precision reference 1.18 1.19 1.20 1.44
Preset speeds 1.15 1.211t01.28 1.16 1.14 1.42 1.4510 1.48 1.50
Programmable logic Menu 9
Quasi square operation 5.20
Ramp (accel / decel) mode 2.04 2.08 6.01 2.02 2.03 | 10.30 | 10.31 | 10.39
Rated speed autotune 5.16 5.08
Regen mode 3.01t0 3.1 4.08 5.01 5.02 5.03 5.07
Regenerating 10.10 | 10.11 | 10.30 | 10.31 | 6.01 2.04 2.02 | 10.12 | 10.39 | 10.40
Relative jog 13.17 to 13.19
Relay output 8.07 8.17 8.27
Reset 10.33 | 8.02 8.22 | 10.34 | 10.35 | 10.36 | 10.01
RFC mode (encoder less Closed- 324 342 412 540
Loop Vector mode)
S ramp 2.06 2.07
Sample rates 5.18
Safe Torque Off input 8.09 8.10
Security code 11.30 | 11.44
Serial comms 11.23 to 11.26
Skip speeds 1.29 1.30 1.31 1.32 1.33 1.34 1.35
Slip compensation 5.27 5.08
Smartcard 11.36 to 11.40 | 11.42
Software version 11.29 [ 11.34
Speed controller 3.10t0 3.17 3.19 3.20 3.21
Speed feedback 3.02 3.03 3.04
Speed feedback - drive 3.26 3.27 3.28 3.29 3.30 3.31 3.42
Speed reference selection 1.14 1.15 1.49 1.50 1.01
Status word 10.40
Supply 6.44 5.05 6.46
Switching frequency 5.18 5.35 7.34 7.35
Thermal protection - drive 5.18 5.35 7.04 7.05 7.06 7.32 7.35 | 10.18
Thermal protection - motor 4.15 5.07 4.19 4.16 4.25 7.15
Thermistor input 7.15 7.03
Threshold detector 1 12.01 | 12.03 to 12.07
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Feature Parameter number (T’r)
Threshold detector 2 12.02 | 12.23t0 12.27
Time - filter change 6.19 6.18
Time - powered up log 6.20 6.21 6.28
Time - run log 6.22 6.23 6.28
Torque 4.03 4.26 5.32
Torque mode 4.08 4.1 4.09 4.10
Trip detection 10.37 | 10.38 | 10.20to 10.29
Trip log 10.20 to 10.29 | 10.41t0 10.51 | 6.28
Under voltage 5.05 | 10.16 | 10.15
V/F mode 5.15 5.14
Variable selector 1 12.08 to 12.15
Variable selector 2 12.28 10 12.35
Velocity feed forward 1.39 1.40
Voltage controller 5.31
Voltage mode 5.14 517 5.23 5.15
Voltage rating 11.33 | 5.09 5.05
Voltage supply 6.44 6.46 5.05
Warning 10.19 | 10.12 | 10.17 | 10.18 | 10.40
Zero speed indicator bit 3.05 | 10.03
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Menu 1 controls the main reference selection. When the drive operates in open-loop mode a frequency reference is produced, and when the drive
operates in closed-loop vector or servo modes a speed reference is produced.

Figure 5-1 Menu 1 logic diagram

Analog reference

LOCAL/REMOTE
-
28

Analog input 1

Reference selected
indicator

Analog Menu 8
reference 1
Y @) @
dtc @ 14 Analog reference 2
Menv7| 1 1 [ - select
mag || L
reference 2
,,,,,,, Preset reference
select
Preset reference
Preset reference Keypad reference
selector* IE} \ Y select
Preset reference select bits 1 ~ 3
_______ Precision reference
select
Reference
selector*
>
'
1.21~1.28 51
Preset
references ; [_n"
— 1t08 >
Scan timer
L
Preset
reference 1.50 > Pr1.50 setto |,
selected ! greater than 1
' T indicator
Preset
reference [
scan time

Preset reference
Scan-timer reset

Keypad reference Power-up keypad

control mode
reference

Keypad
Reference

Precision reference

Precision-reference
update disable

Precision
reference

Precision

Pr1.49 | Pr 1.50 | Reference being used

1 1 Analog reference 1

1 >1 Preset reference defined by Pr 1.50
2 1 Analog reference 2

2 >1 Preset reference defined by Pr 1.50
3 X Preset reference defined by Pr 1.50
4 X Keypad reference

5 X Precision reference

Reference
percentage Level of
trim 1 reference
selected
Reference
offset

Reference

offset mode
select

Key

Input
terminals

v
»
@
il
@

Output
terminals

<

Read-write (RW)
parameter

Read-only (RO)
parameter

reference trim

The parameters are all shown in their default settings

*Refer to Pr 1.14 on page 35.
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JOG RUN FORWARD RUN REVERSE
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| Menu 8 |
Menu 6
Sequencer *

Sequencer (Menu 6)

| Reference in skip
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Menu 13
Position control Reference
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------------------- Pre-ramp
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Parameter | Keypad and | Parameter Parameter Advanced parameter M Serialcomms| Electronic Perf RFC mod
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“ Frequency/speed reference selected
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| Txt{VM |DP |ND |RA|[NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Update rate 4ms write
“ Pre-skip filter reference
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE| Txt{VM |DP |ND |RA|[NC | NV |PT |US|RW|BU | PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Update rate 4ms write
Pre-ramp reference
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI | DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Update rate 4ms write
“ Reference offset
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1
Rande Open-loop +3,000.0 Hz
9 Closed-loop vector, Servo +40,000.0 rpm
Default Open-loop, Closed-loop vector. Servo 0
Update rate Backgrgund read.when precision reference is active
4ms write otherwise
See Pr 1.09 on page 34.
Jog reference
Drive modes Open-loop, Closed-loop vector, Servo
] Bit | SP| FI | DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
1 1 1 1
Open-loop 0 to 400.0 Hz
Range
Closed-loop vector, Servo 0 to 4,000.0 rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate 4ms read

Reference used for jogging. See section 5.8 Menu 6: Sequencer and clock on page 134 for details on when the jog mode can be activated. The jog
reference can be used for relative jogging in digital lock mode (see section 5.15 Menu 13: Position control on page 232).
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Parameter Keypad and | Parameter Pgrqmeter Macros Serialcomms| Electronic Performance| RFC mode
structure display x.00 description format descriptions protocol nameplate
Maximum reference clamp
Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE| Txt{VM | DP |ND |RA|NC | NV |PT|US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and servo: VM = 1
Range Open-loop 0 to 3,000.0 Hz
Closed-loop vector and Servo +SPEED_LIMIT_MAX rpm
Open-loop EUR: 50.0, USA: 60.0
Default Closed-loop vector EUR: 1,500.0, USA: 1,800.0
Servo 3,000.0
ng:r::tzotor Open-loop, Closed-loop vector, Servo Pr21.01
Update rate Background read
See below.
Minimum reference clamp
Drive modes Open-loop, Closed-loop vector, Servo
Bit |SP| FI |DE| Txt{VM |DP |ND |RA|NC | NV |PT |US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and Servo: VM =1
Range Open-loop +3,000.0 Hz*
Closed-loop vector and Servo +SPEED_LIMIT_MAX rpm*
Default Open-loop, Closed-loop vector, Servo 0.0
Second motor Open-loop, Closed-loop vector, Servo Pr 21.02

parameter

Update rate

Background read

(Neg mllar: :::Senable) (BipolarPr;l.(;zenable) Open-loop Closed-loop vector and Servo
0 0 0to Pr1.06 0to Pr1.06
0 1 0 0
1 0 -3,000 to OHz* -SPEED_LIMIT_MAX to O rpm
1 1 -3,000 to OHz* -SPEED_LIMIT_MAX to O rpm

The same limits are applied to Pr 21.02, but based on the value of Pr 21.01.
(If the second motor map is selected Pr 21.01 is used instead of Pr 1.06 and Pr 21.02 instead of Pr 1.07)

Drive modes

Negative minimum reference clamp enable

Open-loop, Closed-loop vector, Servo

Coding

Bit | SP | FI | DE | Txt | VM | DP

ND | RA | NC

NV

PT

us

RwW

BU

PS

1

Default

Open-loop, Closed-loop vector, Servo

0

Update rate

Background read

The effects of the reference clamps (Pr 1.06 and 1.07), the negative minimum clamp enable (Pr 1.08) and the bipolar reference enable parameters
are defined below.

The variable maximum limit for reference parameters, SPEED_FREQ_MAX, is defined as:

If Pr 1.08 = 0: SPEED_FREQ_MAX = Pr 1.06
If Pr 1.08=1: SPEED_FREQ_MAX is Pr 1.06 or -Pr 1.07 whichever is the largest

(If the second motor map is selected Pr 21.01 is used instead of Pr 1.06 and Pr 21.02 instead of Pr 1.07)

*The range shown for Pr 1.07 shows the range used for scaling purposes (i.e. for routing to an analog output etc). Further range restrictions are
applied as given below.
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Analog input scaling
The following diagrams show the scaling applied when analog inputs are used to define the reference and are routed via Pr 1.36 or Pr 1.37.

SPEED_FREQ_MAX d SPEED_FREQ_MAX
]
]
]
|
Pr1.07 1
i
T
-100% 100% -100%, 100%
}
}
|
|
|
|
|
temm e e -SPEED_FREQ_MAX
Pr 1.10=0 (unipolar mode) Pr 1.10=1 (bipolar mode)
Pr 1.08=0 (neg min ref disabled) Pr 1.08=0 (neg min ref disabled)

SPEED_FREQ_MAX SPEED_FREQ_MAX|~~~~~"~~~-

T
-100% 100% -100%| 100%

|

1

I

I

|

fmmm T -SPEED_FREQ_MAX
Pr 1.10=0 (unipolar mode) Pr 1.10=1 (bipolar mode)
Pr 1.08=1 (neg min ref enabled) Pr 1.08=1 (neg min ref enabled)

Reference limits

With reference to the block diagram for Menu 1 (Figure 5-1 on page 30) the following table shows the limits applied to the reference by various blocks
in the reference system. It should be noted that the minimum limit in the main reference limits block changes when either the jog reference or velocity
feedforward references are active. When one of these is active: if Pr 1.08 = 0 the minimum = -Pr 1.06 [-Pr 21.01 for motor map2], if Pr 1.08 = 1 the
minimum = -Pr 1.07 [-Pr 21.02 for motor map 2].

Minimum Maximum
Unipolar mode: Pr 1.07, or0ifPr1.07 <0
Bipolar mode: -SPEED_FREQ_MAX

Unipolar mode: Pr 1.07, or O if Pr 1.07 < 0
Bipolar mode: no limit applied

Neg minimum ref disabled: -Pr 1.06
Neg minimum ref enabled: Pr 1.07

Keypad control reference (Pr 1.17) SPEED_FREQ_MAX

Bipolar/unipolar selector No maximum limit applied

Main reference limits Pr 1.06

Reference offset select

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt|VM|DP |ND|RA|NC|NV|PT|US|RW|BU|/|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0

Background read when precision reference is active

Update rate 4ms read otherwise

When this parameter is 0 the reference is given by
Pr 1.01 = selected reference x (100 + Pr 1.38) / 100

and when this parameter is 1 the reference is given by
Pr 1.01 = selected reference + Pr 1.04
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Bipolar reference enable

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt |[VM |DP | ND | RA|NC | NV | PT |US |[RW|BU | PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

See Pr 1.08 on page 33.

1.11 Reference enabled indicator

1.12 Reverse selected indicator

1.13 Jog selected indicator

Drive modes Open-loop, Closed-loop vector, Servo

. Bit |[SP| FI |DE|Txt |VM|DP |ND|RA|NC|NV | PT|US|RW|BU|PS
Coding
1 1 1
Update rate 4ms read

These parameters are controlled by the drive sequencer as defined in Menu 6. They select the appropriate reference as commanded by the drive
logic. Pr 1.11 will be active if a run command is given, the drive is enabled and the drive is ok. This parameter can be used as an interlock in a
Onboard PLC or SM-Applications program to show that the drive is able to respond to a speed or torque demand.

“ Reference selector

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |[DE|Txt |VM |[DP |ND|RA|[NC|NV|PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto5
Default Open-loop, Closed-loop vector, Servo 0 (A1.A2)

Second motor

Open-loop, Closed-loop vector, Servo Pr21.03
parameter

Update rate 4ms read

Pr 1.14 defines how the value of Pr 1.49 is derived as follows:

Value of Pr 1.14 Display String Pr1.49
0 A1.A2 (Analog ref 1. Analog ref 2) *Selected by terminal input
1 A1.Pr (Analog ref 1. Preset speeds) 1
2 A2.Pr (Analog ref 2. Preset speeds) 2
3 Pr (Preset speeds) 3
4 Pad (Keypad reference) 4
5 Prc (Precision reference) 5

*Pr 1.41 to Pr 1.44 can be controlled by digital inputs to force the value of Pr 1.49:
all bits equal to zero gives 1,

Pr1.41=1thenPr1.49 =2
Pr1.42=1thenPr1.49=3
Pr1.43=1thenPr1.49=4
Pr1.44=1thenPr1.49=5

The bit parameters with lower numbers have priority over those with higher numbers.
Pr 1.49 and Pr 1.50 then define the reference as follows:

Pr1.49 Pr 1.50 Reference
1 1 Analog reference 1 (Pr 1.36)
1 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
2 1 Analog reference 2 (Pr 1.37)
2 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
3 x** Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
4 x** Keypad reference (Pr 1.17)
5 xX** Precision reference (Pr 1.18 and Pr 1.19)

** x = any value
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Keypad reference
If Keypad reference is selected the drive sequencer is controlled directly by the keypad keys and the keypad reference parameter (Pr 1.17) is
selected. The sequencing bits, Pr 6.30 to Pr 6.34, have no effect and jog is disabled.

Preset selector

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |[DE|Txt |[VM |[DP |ND|RA[NC|NV | PT |US |RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0Oto9
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

Pr 1.15 defines how the value of Pr 1.50 is derived as follows:

Value of Pr 1.15 Pr 1.50

0 Selected by terminal input*
1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 Selected by timer**

*Pr 1.45 to Pr 1.47 can be controlled by digital inputs to define the value of Pr 1.50 as follows:
**The presets are selected automatically in turn. Pr 1.16 defines the time between each change.

Pr1.47 Pr 1.46 Pr1.45 Pr1.50
0 0 0 1
0 0 1 2
0 1 0 3
0 1 1 4
1 0 0 5
1 0 1 6
1 1 0 7
1 1 1 8
Pr 1.49 and Pr 1.50 then define the reference as follows:
Pr1.49 Pr 1.50 Reference
1 1 Analog reference 1 (Pr 1.36)
1 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
2 1 Analog reference 2 (Pr 1.37)
2 >1 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
3 Preset defined by Pr 1.50 (Pr 1.21 to Pr 1.28)
4 Keypad reference (Pr 1.17)
5 Precision reference (Pr 1.18 and Pr 1.19)
Preset reference selector timer
Drive modes Open-loop, Closed-loop vector, Servo
. Bit |SP| FI |DE|Txt|VM | DP |ND|RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 0t0400.0s
Default Open-loop, Closed-loop vector, Servo 10.0
Update rate Background read

This parameter defines the time between preset reference changes when Pr 1.15 is set to 9. If Pr 1.48 is set to 1 then the preset counter and timer are
reset and preset 1 will be selected.
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Keypad control mode reference

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate 4ms read

The drive can be controlled from the keypad if Pr 1.14 is set to 4. The Stop and Run keys automatically become active (the Reverse key may be
optionally enabled with Pr 6.13). The frequency/speed reference is defined by Pr 1.17. This is a read only parameter that can only be adjusted in
status mode by pressing the Up or Down keys. If keypad control mode is selected, then pressing the Up or Down keys in status mode will cause the
drive to automatically display the keypad reference and adjust it in the relevant direction. This can be done whether the drive is disabled or running. If
the Up or Down keys are held the rate of change of keypad reference increases with time. The units used for to display the keypad reference for
different modes are given below.

Mode Unit
Open loop Hz
Closed loop rpm
Servo rpm

See also Pr 1.51 on page 41 (Power-up keypad control mode reference).

Precision reference coarse

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI [DE|Txt|VM |DP [ ND | RA|NC | NV | PT [US |RW|BU | PS
Coding

1 1 1 1

Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate Background read
See below.

Precision reference fine

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU/|PS
Coding

3 1 1 1

Range Open-loop 0.000 to 0.099 Hz

9 Closed-loop vector, Servo 0.000 to 0.099 rpm
Default Open-loop, Closed-loop vector, Servo 0.000
Update rate Background read
Open loop

The frequency reference resolution is restricted to 0.1Hz from normal parameters, but the resolution can be improved by using the precision
reference. Pr 1.18 defines the coarse part of reference (either positive or negative) with a resolution of 0.1Hz and Pr 1.19 defines the fine part of the
reference (always positive) with a resolution of 0.001Hz. The final reference is given by Pr 1.18 + Pr 1.19. Therefore Pr 1.19 increases positive
references away from zero, and decreases negative references towards zero.

Closed loop
As with open-loop a higher resolution speed reference can be programmed by selecting these parameters. In this case the speed will have a
resolution of 0.001 rpm.
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Precision reference update disable
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT | US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read

When this bit is at 0 the precision reference parameters are read and stored in internal memory. Because the precision reference has to be set in two
parameters, this bit is provided to prevent the drive reading the parameters while the reference is being updated. Instead, the drive uses the value
stored in memory preventing the possibility of data skew.

Preset reference 1

Preset reference 2

Preset reference 3

Preset reference 4

Preset reference 5

Preset reference 6

Preset reference 7

Preset reference 8

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT | US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Default Open-loop, Closed-loop vector, Servo 0.0
Update rate 4ms read

Skip reference 1

Skip reference 2

Skip reference 3

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US |RW|BU | PS
Coding
1 1 1 1
Closed-loop vector and servo DP =0
Rande Open-loop 0.0 to 3,000.0 Hz
9 Closed-loop vector, Servo 0 to 40,000 rpm
Open-loop 0.0
Default Closed-loop vector, Servo 0
Update rate Background read
See below.
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1.30 Skip reference band 1
1.32 Skip reference band 2
1.34 Skip reference band 3
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1
Closed-loop vector and servo DP =0
Range Open-loop 0.0t0 25.0 Hz
9 Closed-loop vector, Servo 0 to 250 rpm
Open-loop 0.5
Default Closed-loop vector, Servo 5
Update rate Background read

Three skip references are available to prevent continuous operation at a speed that would cause mechanical resonance. When a skip reference
parameter is set to O that filter is disabled. The skip reference band parameters define the frequency or speed range either side of the programmed
skip reference, over which references are rejected. The actual reject band is therefore twice that programmed in these parameters, the skip reference
parameters defining the centre of the band. When the selected reference is within a band the lower limit of the band is passed through to the ramps
such that reference is always less than demanded.

Reference in rejection zone

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Update rate 4ms write

This parameter indicates that the selected reference is within one of the skip reference zones such that the motor speed is not as demanded.

1.36 Analog reference 1
1.37 Analog reference 2
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms write

Although most parameters can be controlled from analog inputs, these two parameters are a special case in that if an analog input is directed to one
of these parameters, the scan rate of that analog input is increased to 250us as long as:

The reference must be derived via Pr 1.36 or Pr 1.37

The analog inputs must be in voltage mode with zero offset

Bipolar mode must be used or unipolar mode with the minimum speed (Pr 1.07) set to zero
No skip bands are enabled, i.e. Pr 1.29, Pr 1.31 and Pr 1.33 must be zero.

5. The jog and velocity feed-forward references must not be enabled.

Pobd=

These are special parameters when a non-bit type quantity uses these parameters as a destination (not just from analog inputs). The scaling and
limiting applied is as described with Pr 1.08 on page 33.

“ Percentage trim
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT|US|RW|BU|PS
Coding
2 1 1
Range Open-loop Closed-loop vector, Servo +100.00 %
Default Open-loop Closed-loop vector, Servo 0.00
Update rate 4ms read

See Pr 1.09 on page 34.
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Velocity feed forward

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop +3,000.0 Hz
9 Closed-loop vector, Servo +40,000.0 rpm
Update rate 4ms read

This parameter indicates the velocity feed forward reference when position control is used (see section 5.15 Menu 13: Position control on page 232).

“ Velocity feed forward select

Drive modes Open-loop, Closed-loop vector, Servo

Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT | US|RW|BU|PS
1 1 1 1
Update rate 4ms write

Coding

This bit indicates that the position controller has selected the velocity feed forward as a reference for the drive

Analog reference 2 select

Preset reference select

Keypad reference select

Precision reference select

Preset reference 1 select

Preset reference 2 select

Preset reference 3 select

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND |RA |NC|NV |PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

Pr 1.41 to Pr 1.44 control Pr 1.49. The priority order is Pr 1.44 (highest), Pr 1.43, Pr 1.42, Pr 1.41 (lowest). If more than one parameter is active, the
highest priority takes precedence.

Pr1.41 = 1 forces Pr 1.49 = 2 (see table in Pr 1.14 on page 35 and Pr 1.15 on page 36)

Pr1.42 = 1 forces Pr 1.49 = 3 (always selects preset references)

Pr1.43 = 1 forces Pr 1.49 = 4 (always selects keypad control mode)

Pr 1.44 = 1 forces Pr 1.49 = 5 (always selects precision reference)
Pr 1.45 to Pr 1.47 control Pr 1.50.

Pr 1.45 controls Pr 1.50 bit 0*

Pr 1.46 controls Pr 1.50 bit 1*

Pr 1.47 controls Pr 1.50 bit 2*

*See the description with Pr 1.14 and Pr 1.15 on page 36 for more information.

Reference timer reset flag
Drive modes Open-loop, Closed-loop vector, Servo
. Bit |SP| FI |DE|Txt|VM | DP |ND|RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate Background read

When this flag is set the preset timer for auto preset timer mode (Pr 01.15 = 9) is reset and preset 1 is selected. This can be used to start a new
sequence of reference selection by a programmable input terminal or function. When this bit is zero the preset selection will follow the timer even
when the drive is disabled.
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“ Reference selected indicator
Drive modes Open-loop, Closed-loop vector, Servo
. Bit |SP| FI [DE|Txt|VM |DP [ND | RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 1t05
Update rate 4ms write
Indicates the reference currently selected
Preset reference selected indicator
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI [DE|Txt|VM |DP [ ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo 1t08
Update rate 4ms write
Indicates the preset reference currently being selected
Power-up keypad control mode reference
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop, Closed-loop vector, Servo Oto2
Default Open-loop, Closed-loop vector, Servo 0

Update rate

N/A

Selects the value of the keypad control mode (Pr 1.17) at power-up as follows:

0 rESEt zero
1 LASt
2 PrS1

last value used before power-down

Preset 1, Pr 1.21, before power-down
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5.4 Menu 2: Ramps

The pre-ramp frequency or speed reference passes through the ramp block controlled by menu 2 before being used by the drive to produce the basic
output frequency (Open-loop modes), or as an input to the speed controller (Closed-loop vector or Servo modes). The ramp block includes: linear
ramps, an S ramp function for ramped acceleration and deceleration, deceleration ramp control to prevent rises in the DC bus voltage within the drive
that would cause an over-voltage trip if no braking resistor is installed.

Figure 5-2 Menu 2 logic diagram
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Post ramp reference

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding

1 1 1 1 1
Range Open-loop, Closed-loop vector, Servo +SPEED_FREQ_MAX Hz/rpm
Update rate 4ms write
Ramp enable

Drive modes Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt|VM | DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding

1 1 1 1
Coding RW, Bit, US
Default Closed-loop vector and Servo 1
Update rate 4ms read
2.03 Ramp hold

Drive modes Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US |RW|BU | PS
Coding

1 1 1

Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

If this bit is set the ramp will be held. If S ramp is enabled the acceleration will ramp towards zero causing the ramp output to curve towards a constant
speed. If a drive stop is demanded the ramp hold function is disabled.

Ramp mode select
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US |RW|BU | PS
Coding
1 1 1 1
Open-loop Oto2
Range Closed-loop vector, Servo Oto1
Default Open-loop, Closed-loop vector, Servo 1
Update rate 4ms read

This parameter does not affect the acceleration ramp, and the ramp output always rises at the programmed acceleration rate subject to the current
limits. It is possible in under some unusual circumstances in open-loop mode (i.e. highly inductive supply) for the motor to reach a low speed in
standard ramp mode, but not completely stop. It is also possible if the drive attempts to stop the motor with an overhauling load in any mode that the
motor will not stop when standard ramp mode or fast ramp mode is used. If the drive is in the deceleration state the rate of fall of the frequency or
speed is monitored. If this does not fall for 10 seconds the drive forces the frequency or the speed reference to zero. This only applies when the drive
is in the deceleration state and not when the reference is simply set to zero. If the speed or frequency reference is just set to zero with an overhauling
or very high inertia load, then the drive may not decelerate.

0: Fast ramp
Fast ramp is used where the deceleration follows the programmed deceleration rate subject to current limits.

1: Standard ramp

Standard ramp is used during deceleration if the voltage rises to the standard ramp level (Pr 2.08). It causes a controller to operate, the output of
which changes the demanded load current in the motor. As the controller regulates the DC bus voltage, the motor deceleration increases as the
speed approaches zero speed. When the motor deceleration rate reaches the programmed deceleration rate the controller ceases to operate and the
drive continues to decelerate at the programmed rate. If the standard ramp voltage (Pr 2.08) is set lower than the nominal DC bus level the drive will
not decelerate the motor, but it will coast to rest. The output of the ramp controller (when active) is a current demand that is fed to the frequency
changing current controller (Open-loop mode) or the torque producing current controller (Closed-loop vector or Servo modes). The gain of these
controllers can be modified with Pr 4.13 and Pr 4.14.
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Controller
operational

DC Bus voltage

Motor Speed

Programmed
deceleration
rate

2: Standard ramp with motor voltage boost
This mode is the same as normal standard ramp mode except that the motor voltage is boosted by 20%. This increases the losses in the motor giving
faster deceleration.

S ramp enable
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop, Closed-loop vector, Servo 0
Update rate 4ms read

Setting this parameter enables the S ramp function. S ramp is disabled during deceleration when the standard ramp voltage controller is active. When
the motor is accelerated again after decelerating in standard ramp the acceleration ramp used by the S ramp function is reset to zero.

S ramp acceleration limit
Drive modes Open-loop, Closed-loop vector, Servo
Bit [ SP| FI [DE|Txt|VM|DP |ND |[RA|[NC [NV |PT|US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and Servo DP =3
Open-loop 0.0 to 300.0 s%/100Hz
Range
Closed-loop vector and servo 0.000 to 100.000 s%/1,000rpm
Open-loop 3.1
Default Closed-loop vector 1.500
Servo 0.030
Update rate Background read

This parameter defines the maximum rate of change of acceleration/deceleration. If the S ramp is disabled (Pr 2.06 = 0) a linear ramp is used and the
time in seconds taken for the ramp output to change by frequency ( A f*) or speed (A w*) is given by:

Frequency (Open-loop mode)
Tramp = Af* X A/ 100
where A is the selected ramp rate in s / 100Hz

Speed (Closed-loop vector and servo)
TRamp = AW* x A/ 1000

Where A is the selected ramp rate in s / 1000rpm
If the S ramp is enabled (Pr 2.06 = 1) then the ramp time is extended as shown in the diagram below.
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— —— Demanded Speed
----- Acceleration
Actual Speed

Programmed
ramp rate —

S ramp
acceleration
ramp

The time taken in seconds for the ramp output to change by frequency (Af*) or speed (Aw*) is given below. Two cases are given because the total
ramp time must be calculated with a different equation depending on whether the acceleration is able to reach the selected ramp rate (A) or not. If the
required change is small the selected ramp rate is not reached and the ramp does not include the central linear ramp region. If the required change is
larger the ramp does include the central linear region as shown in the diagram above.
Frequency (Open-loop mode)

Afinear = 100 x J / A2
where:
A is the selected ramp rate in s / 100Hz

J is parameter Pr 2.07, the S ramp acceleration limit in s2/ 100Hz

If the required change is less than Af*j,e,, then Tramp1 should be used, but if the speed change is greater or equal to Af*jinear TRamp2 should be used.
TRamp1 = 2  (Af* x J / 100)
Tramp2 = (Af* X A1100) + (J / A)

Speed (Closed-loop vector and servo)

AW jinear = 1000 x J / A?
where:

A is the selected ramp rate in s / 1000rpm
Jis Pr2.07, the S ramp acceleration limit in s2/ 1000rpm
If the required change is less than AW*jinear then Tramp1 should be used, but if the speed change is greater or equal to AW*jingar TRamp1 Should be
used.
TrRamp1 =2  (Aw* x J / 1000)
TRamp2 = (AW* x A/1000) + (J / A)

The default values for the ramp rate and S ramp acceleration limit have been chosen such that for the default maximum speed, the curved parts of the
S ramp are 25% of the original ramp if S ramp is enabled. Therefore the ramp time is increased by a factor of 1.5.

“ Standard ramp voltage
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV | PT | US|RW|BU | PS
Coding
1 1 1 1 1

Range Open-loop, Closed-loop vector, Servo 0to DC_VOLTAGE_SET_MAXV

200V rating drive: 375

400V rating drive: EUR: 750 / USA: 775
Default Open-loop, Closed-loop vector, Servo 575V rating drive: 895

690V rating drive: 1,075
Update rate Background read

This voltage is used as the control level for standard ramp mode. If this parameter is set too low the machine will coast to rest, and if it is set too high
and no braking resistor is used the drive may give an OU trip. The minimum level should be greater than the voltage produced on the DC bus by the
highest supply voltage. Normally the DC bus voltage will be approximately the rms supply line voltage x V2.
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Deceleration failure detection
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI |DE | TE |VM | DP |[ND | RA [NC | NV |PT|US|RW|BU |PS
1 1 1

Default Open-loop, Closed-loop vector, Servo 0

Deceleration failure detection is provided to force the drive to change from the decelerating state to the appropriate stop state if the motor frequency

or speed is held at a constant level for 10s or more when the standard ramp voltage controller is active. When the drive is connected to a highly

inductive supply it is possible for the d.c. link voltage to rise as the motor frequency/speed falls. This rise in d.c. link voltage causes the standard ramp
d.c. link voltage controller to prevent any further deceleration.

In some applications with very high inertia, the motor frequency/speed must fall very slowly or else the power fed into the d.c. link will cause an over-

voltage trip. In these applications it may be necessary to disable the deceleration failure detection system by setting this parameter to 1.

Acceleration rate selector

Drive modes

Open-loop, Closed-loop vector, Servo

. Bit |SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0to9
Default Open-loop, Closed-loop vector, Servo 0

Update rate

4ms read

The acceleration rate is selected as follows.

0 Ramp rate selection by terminal input

1-8

9 Ramp rate selection by Pr 1.50

Ramp rate defined by parameter number, i.e. 1 = Pr2.11, 2 = Pr 2.12, etc.

When Pr 2.10 is set to 0 the acceleration ramp rate selected depends on the state of bit Pr 2.32 to Pr 2.34. These bits are for control by digital inputs

such that ramp rates can be selected by external control. The ramp rate selected depends on the binary code generated by these bits as follows:

Pr2.34 Pr2.33 Pr2.32 Ramp defined by
0 0 0 Pr2.11
0 0 1 Pr2.12
0 1 0 Pr2.13
0 1 1 Pr2.14
1 0 0 Pr2.15
1 0 1 Pr2.16
1 1 0 Pr2.17
1 1 1 Pr2.18

When Pr 2.10 is set to 9 the appropriate acceleration rate is automatically selected depending on the value of Pr 1.50, and so an acceleration rate can
be programmed to operate with each reference. Since the new ramp rate is selected with the new reference, the acceleration applies towards the
selected preset if the motor needs to accelerate to reach the preset.
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Acceleration rate 1

Acceleration rate 2

Acceleration rate 3

4 Acceleration rate 4

Acceleration rate 5

6 Acceleration rate 6

Acceleration rate 7

8 Acceleration rate 8

Drive modes

Open-loop, Closed-loop vector, Servo

Bit | SP | FI | DE | Txt

VM

DP

ND [ RA|[NC [NV | PT |US

RwW

BU

PS

Coding

1

Closed-loop vector and Servo DP =3

Open-loop

Range Closed-loop vector, Servo

0.0 to 3,200.0 s/100Hz
0.000 to 3,200.000 s/1000rpm

Open-loop
Closed-loop vector
Servo

Default

5.0
2.000
0.200

Second motor
parameter

Open-loop, Closed-loop vector, Servo

Pr 21.04 for Pr 2.11 only

4ms read

Update rate

Closed-loop vector and servo

If an acceleration rate is selected where the parameter is set to 0.000 the acceleration ramp is disabled and the reference changes instantly to its new

value during acceleration.
Open-loop

If either an acceleration or deceleration rate is selected where the parameter is set to 0.0 in open-loop mode, the ramps are disabled (for both
acceleration and deceleration). This disables the voltage controller, used for standard ramp and mains loss ride through, and the frequency based
current limits.

Drive modes

Jog acceleration rate

Open-loop, Closed-loop vector, Servo

Bit | SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV|PT |US|RW|BU|PS
Coding 1 1 1 1
Closed-loop vector and Servo DP = 3
Range Open-loop 0.0 to 3200.0 s/100Hz
Closed-loop vector and Servo 0.000 to 3200.000 s/1000rpm
Default 8:3)'332(;(-)|?sz vector, Servo 8:500

Update rate

Background read

The jog acceleration rate is only used when accelerating towards the jog reference and when changing the jog reference.

Drive modes

Deceleration rate selector

Open-loop, Closed-loop vector, Servo

. Bit | SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1
Range Open-loop, Closed-loop vector, Servo 0Oto9
Default Open-loop, Closed-loop vector, Servo 0

Update rate

4ms read

The acceleration rate is selected as follows:

0 Ramp rate selection by terminal input
1-8 Ramp rate defined by parameter number, i.e. 1 = Pr2.21, 2 = Pr 2.22, etc.
9 Ramp rate selection by Pr 1.50
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When Pr 2.20 is set to 0 the deceleration ramp rate selected depends on the state of bit Pr 2.35 to Pr 2.37. These bits are for control by digital inputs
such that ramp rates can be selected by external control. The ramp rate selected depends on the binary code generated by these bits as follows:
02.37 02.36 02.35 Ramp defined by
0 0 0 Pr2.21
0 0 1 Pr2.22
0 1 0 Pr2.23
0 1 1 Pr2.24
1 0 0 Pr2.25
1 0 1 Pr2.26
1 1 0 Pr2.27
1 1 1 Pr2.28

When Pr 2.20 is set to 9 the appropriate deceleration rate is automatically selected depending on the value of Pr 1.50, and so a deceleration rate can
be programmed to operate with each reference. Since the new ramp rate is selected with the new reference, the deceleration applies towards the
selected preset if the motor needs to decelerate to reach the preset.

Deceleration rate 1

Deceleration rate 2

Deceleration rate 3

Deceleration rate 4

Deceleration rate 5

Deceleration rate 6

Deceleration rate 7

Deceleration rate 8

Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT|US|RW|BU|PS

Coding 1 1 1 1
Closed-loop vector and Servo DP = 3

Range Open-loop 0.0 to 3,200.0 s/100Hz

9 Closed-loop vector, Servo 0.000 to 3,200.000 s/1000rpm

Open-loop 10.0

Default Closed-loop vector 2.000
Servo 0.200

Second motor Open-loop, Closed-loop vector, Servo Pr 21.05 for Pr 2.21 only

parameter

Update rate 4ms read

Closed-loop vector and servo

If an deceleration rate is selected where the parameter is set to 0.000 the deceleration ramp is disabled and the reference changes instantly to its new
value during deceleration.

Open-loop

If either an acceleration or deceleration rate is selected where the parameter is set to 0.0 in open-loop mode, the ramps are disabled (for both
acceleration and deceleration). This disables the voltage controller, used for standard ramp and mains loss ride through, and the frequency based
current limits.

m Jog deceleration rate

Drive modes Open-loop, Closed-loop vector, Servo
Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS

Coding 1 1 1 1
Closed-loop vector and Servo DP =3

Range Open-loop 0.0 to 3,200.0 s/100Hz
Closed-loop vector and servo 0.000 to 3,200.000 s/1000rpm

Default SE)ZZJ?IZEp vector, Servo g:(ZJOO

Update rate Background read

The jog deceleration rate is only used when the drive is changing speed because the jog reference has changed or to stop from the jog reference. It
is not used to go from the jog to the run state. This prevents the fast ramps normally used with jog from being used when changing between running
and jogging.

Unidrive SP Advanced User Guide 49
Issue Number: 11



Parameter
structure

Keypad and
display

Parameter
x.00

Parameter Advanced parameter
- PN Macros
description format descriptions

Drive modes

Serial comms
protocol

Electronic
nameplate

Performance

RFC mode

Acceleration select bit 0

Acceleration select bit 1

Acceleration select bit 2

Deceleration select bit 0

Deceleration select bit 1

Deceleration select bit 2

Open-loop, Closed-loop vector, Servo

Coding

Bit

SP | FI | DE

Txt | VM

DP | ND | RA

NC

NV

PT

us

RwW

BU | PS

1

Update rate

4ms read

These bits are provided for control by logic input terminals for external ramp selection (see Pr 2.10 and Pr 2.

“ Inertia compensation torque

Drive modes

Closed-loop vector, Servo

. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV |PT | US|RW|BU|PS
Coding
1 1 1 1
Range Closed-loop vector, Servo +1,000.0 %

Update rate

4ms write

20).

The motor and load inertia (Pr 3.18), motor torque per amp (Pr 5.32) and the rate of change of the ramp output (Pr 2.01) are used to produce a torque
feed forward value that should accelerate or decelerate the load at the required rate. This value can be used as a feed forward term that is added to
the speed controller output if Pr 4.22 is set to one. Pr 2.38 shows the torque value as a percentage of rated active current.
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5.5 Menu 3: Slave frequency, speed feedback, speed control and regen operation

Menu 3 relates to different functions depending on the drive mode selected as shown in the table below. The menus for some drive modes are
significantly different and therefore the complete menu is covered in different sections. Open-loop is different from Closed-loop vector and Servo
except that it shares a common block of parameters for the drive encoder. The drive encoder parameters are only described in the Closed-loop vector
and Servo section.

Drive mode section Menu 3 functions

Frequency slaving

“Zero speed” and “at speed” detectors
Speed feedback, speed controller
Closed-loop vector and servo | “Zero speed”, “at speed” and overspeed
detectors, drive encoder

Open-loop

Regen Regen control and monitoring functions

Frequency/Speed accuracy and resolution

Digital reference resolution

When a preset frequency/speed is used the reference resolution is 0.1Hz or 0.1rpm. Improved resolution can be obtained by using the precision
reference (0.001Hz or 0.001rpm).

Analog reference resolution

In Open-loop modes the frequency reference controlled by an analog input has a maximum resolution of 12bits plus sign, but this is reduced if the

window filter time for this input controller by Pr 7.26 is reduced below the default value of 4.0ms. The resolution of the frequency reference from
analog inputs 2 or 3 is 10bits plus sign.

In Closed-loop vector or Servo mode the resolution from analog input 1 is better than 16bits plus sign provided the speed reference is routed via

Pr 1.36, Pr 1.37 or Pr 3.22 in high speed update mode. The resolution from analog inputs 2 or 3 is 10bits plus sign.

Accuracy

The absolute frequency and speed accuracy depends on the accuracy of the crystal used with the drive microprocessor. The accuracy of the crystal
is 100ppm, and so the absolute frequency/speed accuracy is 100ppm (0.01%) of the reference, when a preset speed is used. If an analog input is
used the absolute accuracy is further limited by the absolute accuracy and non-linearity of the analog input.
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Drive modes Open-loop
. Bit | SP| FI |DE|Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1 1
Range Open-loop +1000.0 Hz
Update rate 4ms write

The slave frequency demand is only relevant if the drive is operating in frequency slaving mode, in other modes this parameter reads as 0.0. The
value shown in slaving mode is the fundamental drive output frequency. Frequency slaving mode is used to lock the fundamental frequency produced
by the drive with an external frequency applied to the main drive encoder input. This could be used for example to keep the shafts of two synchronous
machines in lock, by feeding the frequency slaving output from the master drive into the encoder input of the slave drive. Alternatively the two
machines could be operated so that the shafts rotate with an exact ratio, i.e. as though the shafts were connected by gears (see Pr 3.14 and Pr 3.15
on page 54).

The source for frequency slaving mode may be quadrature A/B encoder signals or Frequency and Direction. With the latter care must be taken to
ensure that the D set-up time (10us) is observed or pulses may be lost. The frequency slaving input must be selected as F and D or quadrature to
match the source mode. The input mode is selected by Pr 3.38 which defines the encoder type. The default for source and destination drives is
quadrature A/B mode, unlike previous products which used F and D only.

The drive will not count pulses while it is disabled (this parameter will show 0.0), but will maintain lock once enabled even if the direction of rotation
reverses. In frequency slaving mode the drive current limits are not active, however, the drive peak limit is active and will try and limit the drive current
to the magnitude limit by modifying the output voltage away from the defined V to F (Voltage to Frequency) characteristic. If synchronous machines
are used and the current required exceeds the drive magnitude limit the slave machine will pole slip.

Zero speed threshold
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1
Range Open-loop 0.0t0 20.0 Hz
Default Open-loop 1.0
Update rate Background read

If the post ramp reference (Pr 2.01) is at or below the level defined by this parameter in either direction the Zero speed flag (Pr 10.03) is 1, otherwise
the flag is 0.

3.06 At speed lower limit
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
1 1 1 1
Range Open-loop 0.0 to 3,000.0 Hz
Default Open-loop 1.0
Update rate Background read
At speed upper limit
Drive modes Open-loop, Closed-loop vector, Servo
Coding Bit |SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV | PT|US|RW|BU|PS
1 1 1 1
Range Open-loop 0.0 to 3,000.0 Hz
Default Open-loop 1.0
Update rate Background read
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Absolute “at speed” select
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop 0
Update rate Background read

"At speed" flag (Pr 10.06) is set if the post-ramp reference (Pr 2.01) is on the boundaries or within the at speed window. Flags Pr 10.07 and Pr 10.05
are set if the reference is above or below the window respectively.

If Pr 3.09 = 0 reference window mode is used and the "at speed" condition is true if
(|Pr1.03| - Pr 3.06) < |Pr 2.01| < (JPr 1.03| + Pr 3.07)
(If the lower limit is less than zero then zero is used as the lower limit).
If Pr 3.09 = 1 absolute window mode is used and the "at speed" condition is true if
Pr 3.06 < |Pr 2.01| < Pr 3.07

The speed detector system also includes an overspeed trip in open-loop mode. The level cannot be set by the user, but the drive produces an
overspeed trip if the final frequency (Pr 5.01) exceeds 1.2 x SPEED_FREQ_MAX.

Enable frequency slaving
Drive modes Open-loop
. Bit |SP| FI |DE|Txt|VM | DP |ND|RA|NC | NV |PT |US|RW|BU|PS
Coding
1 1 1
Default Open-loop 0
Update rate 4ms read

Frequency slaving as described in Pr 3.01 is enabled by this parameter. Frequency slaving can be enabled or disabled even when the drive is
enabled. The change from slaving to normal operation will result in the frequency ramping from the slaving frequency to the demanded frequency
using whichever ramp rate that is applicable to normal operation. The change from normal operation to slaving will result in an instantaneous change
to the slaving frequency. Therefore the slaving frequency should be similar to the demanded frequency before the change is made.

3.14 Slaving ratio numerator
3.15 Slaving ratio denominator
Drive modes Open-loop
Coding Bit | SP| FI |DE | Txt|VM | DP |ND | RA|NC | NV |PT | US |RW|BU |PS
3 1 1 1
Range Open-loop 0.000 to 1.000
Default Open-loop 1.000
Update rate 4ms read

The slave frequency input can be scaled before it defines the slave frequency demand (Pr 3.01) using Pr 3.14 and Pr 3.15. The numerator and
denominator can be adjusted while the drive is running without causing jumps in angle. However if the change in ratio causes a large change in
frequency the transient current could activate the peak limit or trip the drive. Although Pr 3.15 can be set to zero the drive uses a value of 0.001 if this
parameter is zero.

Enable frequency slaving output
Drive modes Open-loop
. Bit |[SP| FI |DE|Txt|VM | DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop 0
Update rate Background read
3.17 Select x2048 output
Drive modes Open-loop
. Bit |[SP| FI |DE|Txt|VM | DP |ND|RA|NC|NV|PT|US|RW|BU|PS
Coding
1 1 1
Default Open-loop 1
Update rate Background read
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F and D frequency slaving output
Drive modes Open-loop

. Bit | SP | FI [DE|Txt|VM |DP [ ND | RA|NC | NV | PT [US |RW|BU | PS

Coding

1 1 1
Default Open-loop 0

Menu 3
Open-loop

The frequency slaving output is in the form of F and D or quadrature A/B signals (Pr 3.18 = 0 gives quadrature, Pr 3.18 = 1 gives F and D). When F
and D is used the output frequency is either 1 or 2048 times the drive fundamental output frequency (selected by Pr 3.17). When quadrature A/B
signals are used, the slaving output frequency is effectively divided by 2 giving either 0.5 or 1024 times the drive fundamental output frequency. When
the drive output frequency changes direction there is always a period of 250us where no pulses are produced. This ensures that with an F and D
output there is a set-up time of 250us for the direction signal before an edge occurs on the frequency signal. The frequency slaving output operates
up to 1000Hz, above this frequency the outputs could be undefined.

For further Menu 3 Open-loop parameters, refer to Pr 3.27 on page 67.
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Figure 5-4 Menu 3 Closed-loop logic diagram
Hard speed
reference
Hard speed
reference =
selector
Reference
enabled
indicator
Post-ramp Final speed
reference reference
2.01 = 2 \3? >
15 way sub-D
connector . Drive encoder
ENCODER INTERFACE Dnveﬁﬁgfoder speed feedback
Drive encoder
-3 8 -.42 —< ::: >—’—
tl:))/;?e der i Speed feedback
rive encoder lines selector
A % per revolution
A -
A > Drive encoder
Encoder B 5 : termination disable Feedback from the
5 3.36 Drive encoder option modules set-up
4 : supply voltage™ in Menus 15, 16 and 17
Z Encoder ph Closed-loop
7 i 3.25 neo *er phase vector mode
6 angle Speed feedback
U 7 from option
V] 8 DRIVE ENCODER POSITION module in slot 1
Vv Position feedback
9 m
V_110 - lock Speed feedback
W . from option
W 1 o gncoder Y module in slot 2
12 revolution counter
. Speed feedback
Drive encoder from option
position module in slot 3
Drive encoder Drive
fine position encoder
filter
|RFC sensorless

Drive encoder

reference

destination
Any unprotected
variable parameter

Maximum drive
encoder H
reference (rpm) i

Drive encoder

i reference scaling
Drive
encoder £ 3.45 > 3.44 ] >
reference L=1 E :

Unidrive SP Advanced User Guide
Issue Number: 11



Parameter | Keypad and | Parameter Parameter  JACNERTTLEETETN I Serialcomms | Electronic Menu 3
! o N Macros Performance | RFC mode
structure display x.00 description format descriptions protocol nameplate Closed-loop
Speed controller
gain select
Speed loop gains
Speed
Speed (Kp1) controller
tput
error /.m_ E(KH) \ outpu
> =( g — 3.03 > > 3.04 Db I Menu 4 [
< a Glwal
(Ki2)
(Kd2)
Speed controller
differential
feedback gains
' 3
Zero speed At zero speed Bipolar reference
4 threshold indicator select
Speed feedback
> 3.02 »> e E At or below min.
\/ Minimum i speed indicator
speed H
: y
Max reference clamp Overspeed trip
(O.SPd)
Overspeed threshold 1 2H
: I3.08 >0
Below at-speed
At speed -_> window indicator
Pre ramp lower limit m
reference N At speed
" indicator
Absolute at-speed @ APC;VE at-zpeetd
window /naicator
detect mode At speed
upper limit Key
hd
Ly Input Read-write (RW
N x ¢ - ead-write (RW)
terminals 0.XX parameter
-
g Output Read-only (RO)
X
) @ terminals parameter

The parameters are all shown at their default settings

Unidrive SP Advanced User Guide
Issue Number: 11



Menu 3 Parameter | Keypad and | Parameter Parameter Advanced parameter Serialcomms | Electronic
! S N Macros Performance| RFC mode
Closed-loop structure display x.00 description format descriptions protocol nameplate

Final speed reference

Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE|Txt|VM |DP |ND|RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1 1 1 1
Range Closed-loop vector, Servo +SPEED_MAX rpm
Update rate 4ms write

This is the final speed demand at the input to the speed regulator formed by the sum of the ramp output and the hard speed reference (if the hard
speed reference is enabled). If the drive is disabled this parameter will show 0.0.

Speed Feedback

Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC | NV | PT | US |RW|BU | PS
Coding
1 1 1 1 1 1
Range Closed-loop vector, Servo +SPEED_MAX rpm
Update rate 4ms write

The speed feedback can be taken from the drive encoder port or a position feedback module installed in any slot as selected with Pr 3.26. Pr 3.02
shows the level of the speed feedback selected for the speed controller. The FI attribute is set for this parameter, so display filtering is active when this
parameter is viewed with one of the drive keypads. The value held in the drive parameter (accessible via comms or a Solutions Module) does not
include this filter, but is a value that is obtained over a sliding 16ms period to limit the ripple seen in this parameter value. The speed feedback value
includes encoder quantization ripple given by the following equation:

Ripple in Pr 3.02 =60/ 16ms / (ELPR x 4)
where ELPR is the equivalent encoder lines per revolution as defined below.

Position feedback device ELPR
Ab, Ab.Servo number of lines per revolution
Fd, Fr, Fd.Servo, Fr.Servo number of lines per revolution / 2
SC.Hiper, SC.EnDat, SC, SC.SSI number of sine waves per revolution

For example a 4096 line Ab type encoder gives a ripple level of 0.23rpm.

The 16ms sliding window filter is always applied to the value shown in Pr 3.02, but this sliding window filter is not normally applied to the actual speed
feedback used by the speed controller or the drive encoder reference system (Pr 3.43 to Pr 3.46).The user may apply a filter to the speed controller
input and the drive encoder reference system input if required by setting Pr 3.42 to the required filter time. The encoder ripple seen by the speed
controller is given by:

Encoder speed ripple = 60 / Filter time / (ELPR x 4)
If Pr 3.42 is set to zero (no filter) the ripple seen by the speed controller and drive encoder reference system is given by:
Encoder speed ripple = 60 / 250us / (ELPR x 4)

Filter defined |—— Speed controller

From the drive
encoder port byPr3.42 | Drive encoder

reference system

16ms filter f————— Pr3.02 and Pr 3.27

The diagram above shows the filter arrangement. It should be noted that the same filtering is provided at the speed controller input and for Pr 3.02
when the feedback is obtained from a Solutions Module, but the variable length window filter is controlled by Pr x.19.

It is not advisable to use the speed feedback filter unless it is specifically required for high inertia applications with high controller gains, or if a
commutation signal only encoder is used, because the filter has a non-linear transfer function. It is preferable to use the current demand filters (see Pr
4.12 or 4.23) as these are linear first order filters that provide filtering on noise generated from both the speed reference and the speed feedback. It
should be noted that any filtering included within the speed controller feedback loop, either on the speed feedback or the current demand, introduces
a delay and limits the maximum bandwidth of the controller for stable operation.

The speed ripple can be quite high, for example with a 4096 line encoder the speed ripple is 14.6rpm, but this does not define the resolution of the
speed feedback which is normally much better and depends on the length of the measuring period used to obtain the feedback. This is shown in the
improved resolution of the value accessible in Pr 3.02 which is measured over 16ms, i.e. a resolution of 0.23rpm with a 4096 line encoder. The speed
controller itself accumulates all pulses from the encoder, and so the speed controller resolution is not limited by the feedback, but by the resolution of
the speed reference. If a SINCOS encoder is used the encoder speed ripple is reduced by a factor of 2 (2 - INTERPOLATION BITS) o gxample with the
nominal 10 bits of interpolation information, the speed ripple is reduced by a factor of 256. This shows how a SINCOS encoder can reduce noise
caused by encoder quantization without any filtering in the speed feedback or the current demand, so that high gains may be used to give high
dynamic performance and a very stiff system.

38 Unidrive SP Advanced User Guide
Issue Number: 11



Parameter | Keypad and | Parameter Parameter M Serialcomms | Electronic
! o N acros Performance | RFC mode
structure display x.00 description format descriptions protocol nameplate
3.03 Speed error
Drive modes Closed-loop vector, Servo
. Bit | SP | FI [DE|Txt|VM |DP [ ND | RA|NC | NV | PT [US |RW|BU | PS
Coding
1 1 1 1 1 1

Range Closed-loop vector, Servo +SPEED_MAX rpm
Update rate 4ms write

Menu 3
Closed-loop

The speed error is the difference between the final speed demand and the speed feedback in rpm. This does not include the effect of the D term in the
speed controller feedback branch.

Speed controller output

Drive modes Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU/|PS
Coding
1 1 1 1 1 1
Range Closed-loop vector, Servo +TORQUE_PROD_CURRENT_MAX %
Update rate 4ms write

The output of the speed regulator is a torque demand given as a percentage of rated motor torque. This is then modified to account for changes in
motor flux if field weakening is active, and then used as the torque producing current reference.

“Zero speed threshold

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU/|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 200 rpm
Default Closed-loop vector, Servo 5
Update rate Background read

If the speed feedback (Pr 3.02) is at or below the level defined by this parameter in either direction the Zero speed flag (Pr 10.03) is 1, otherwise the

flag is O.

At speed lower limit

Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 40,000 rpm
Default Closed-loop vector, Servo 5
Update rate Background read
3.07 At speed upper limit
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA|NC|NV |PT|US|RW|BU|PS
Coding
1 1 1
Range Closed-loop vector, Servo 0 to 40,000 rpm
Default Closed-loop vector, Servo 5
Update rate Background read

"At speed" flag (Pr 10.06) is set if the speed feedback (Pr 3.02) is on the boundaries or within the at speed window. Flags Pr 10.07 and Pr 10.05 are
set if the reference is above or below the window respectively.

If Pr 3.09 = 0 reference window mode is used and the "at speed" condition is true if
(IPr1.03| - Pr 3.06) < |Pr 3.02| < (|Pr 1.03| + Pr 3.07)
(If the lower limit is less than zero then zero is used as the lower limit).

If Pr 3.09 = 1 absolute window mode is used and the "at speed" condition is true if

Pr 3.06 < |Pr 3.02| < Pr 3.07
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3.08 Overspeed threshold
Drive modes Closed-loop vector, Servo
. Bit |SP| FI [DE|Txt|VM |DP [ND | RA|NC | NV | PT |US |RW|BU | PS
Coding
1 1 1

Range Closed-loop vector, Servo 0 to 40,0000 rpm
Default Closed-loop vector, Servo 0

Update rate

Background read

If the speed feedback (Pr 3.02) exceeds this level in either direction an overspeed trip is produced. If this parameter is set to zero the overspeed
threshold is automatically set to 1.2 x SPEED_FREQ_MAX.

In servo mode the motor speed and the motor voltage can be monitored to detect that the motor is accelerating in an uncontrolled way because the
motor phasing angle has not been set up correctly in Pr 3.25 (Pr 21.20 if motor map 2 is selected). If the overspeed threshold is set to zero phasing
angle error monitoring is enabled. If the overspeed threshold is set to any other value this feature is disabled.

Absolute “at speed” detect
Drive modes Open-loop, Closed-loop vector, Servo
. Bit | SP| FI |DE | Txt|VM |DP |ND | RA |NC | NV |PT | US|RW|BU|PS
Coding
1 1 1
Default Closed-loop vector, Servo 0
Update rate Background read
See Pr 3.06 and Pr 3.07 on page 59.
3.10 Speed controller proportional gain (Kp1)
3.13 Speed controller proportional gain (Kp2)
Drive modes Closed-loop vector, Servo
. Bit | SP| FI | DE|Txt [VM | DP |ND | RA|NC|NV | PT |US|RW|BU|PS
Coding
4 1 1 1
Range Closed-loop vector, Servo 0.0000 to 6.5535 (1/ rad 5‘1)
Closed-loop vector 0.0300
Default Servo 0.0100
Second motor Closed-loop vector, Servo Pr21.17
parameter
Update rate Background read
3.1 Speed controller integral gain (Ki1)
3.14 Speed controller integral gain (Ki2)
Drive modes Closed-loop vector, Servo
. Bit |