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General

SV9000

A General

This manual provides you with the information
needed to apply these applications.

B Application selection

If the Basic Application is in use, first open the
application package lock (parameter 1.15 =0)
Group 0 appears. By changing the value of
parameter 0.1 a different application can be
selected. See table B-1.

Each application is described in its own
chapter. Section B tells how to select the
application.

To change from one application to another,
simply change the value of parameter 0.1 to
that of the application desired: see table B-1.

Number Parameter Range

Description

0.1 Application

1 = Basic Application

2 = Standard Application

3 = Local / Remote Control Application
4 = Multi-step Speed Application

5 = Pl-control Application

6 = Multi-purpose Control Application
7 = Pump and Fan Control Application

Table B-1 Application selection parameters.

Besides the parameter group 1, the
applications also have parameter groups 2 —
8 available (see figure B-1).

Parameters of the groups sequentially follow
each other and changing from the last
parameter of one group to the first parameter
of the next group or vice versa is done simply
by pushing the arrow up/arrow down buttons.

Groups 2—8

Group 1

Group O

Figure B-1 Parameter Groups.

C Restoring default values of
application parameters

Default values of the parameters of the
applications 1 to 7 can be restored by selecting
the same application again with parameter 0.1
or by setting the value of parameter 0.2 to 1.
See User's manual chapter 12.

If parameter group 0 is not visible, make it
visible as follows:

1. If parameter lock is set on, open the lock,
parameter 1. 16, by setting the value of
the parameter to 0.

2. If parameter conceal is set on, open the
conceal parameter 1. 15, by setting the
value of the parameter to 0.

Group 0 becomes visible.

D Language selection

The language of the text shown on the
operator's panel can be chosen with parameter
0. 3. See SV9000 User's Manual, chapter 11.
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2.1 General

By utilizing the Local/Remote Control of parameter 0. 1 to 3.
Application, the use of two different control
and frequency reference sources is
programmable. The active control source is
selected with digital input DIB6.

Basic connections of inputs and outputs are
shown in the figure 2.2-1. The control signal
logic is shown in the figure 2.3-1. Programming
of 1/0 terminals is explained in chapter 2.5,
The Local/Remote Control Application canbe  Special parameters.

activated from the Group 0 by setting the value

2.2 Control 1/0 * NOTE! Remember to connect the CMA
and CMB inputs.

Local reference

potentiometer 1 - 10 kQ Terminal Signal Description
— 1 +10V,ef | Reference output Voltage for a potentiometer, etc.
| 2 | Vit Analog input, Source B frequency reference
|_ - voltage (programmable) |range 0—10V DC
————— 3 | GND I/0 ground Ground for reference and controls
Remote reference — — 4 | |+ Analog input, Source A frequency reference
0(4)—20 mA — | 5| Il current (programmable) | range 0—20 mA
Remote control 6 | +24V Control voltage output Voltage for switches, etc. max. 0.1 A
24\ 7 | GND I/O ground Ground for reference and controls
- | — 1 8 | DIA1 Source A: Start forward Contact closed = start forward
| . (programmable)
I—/ — ——1— 9 | DIA2 Source A: Start reverse Contact closed = start reverse
(Programmable)
IJ— — — 1 —]10 | DIA3 Fault reset Contact open = no action
Remote control ground (programmable) Contact closed = fault reset
——————— —=— 11 | CMA Common for DIA1—DIA3 | Connect to GND or + 24V
I— ————— — —| 12 | +24V Control voltage output Voltage for switches, (same as #6)
| . |— = 13 | GND I/0O ground Ground for reference and controls
| —_ —I' — — 14 | DIB4 Source B: Start forward Contact closed = start forward
| (programmable)
I—/— — —|- — —| 15 | DIB5 Source B: Start reverse Contact closed = start reverse
| * (programmable)
|_/— — J‘ — —| 16 | DIB6 Source A/B selection Contact open = source A is active
| I Contact closed = source B is active
| |—- — 17 | CMB Common for DIB4—DIB6 | Connect to GND or + 24V
[ | 18 | loutt Output frequency Programmable (par. 3. 1)
| READY | 19 | lour Analog output Range 0—20 mA/R, max. 500 Q
—@— — T ——20 | DO1 Digital output | Programmable (par. 3. 6)
™ |
| READY Open collector, 1<50 mA, V<48 VDC
| I 21 | RO1 7 Relay output 1 | Programmable (par. 3. 7)
I RUN _ {22 [rRo1 |- RUN
— —®— — — 23| RrRO1T —
FAULT 24 | RO2 7 Relay output 2 | Programmable (par. 3. 8)
220 — T — = — — 25 | RO2 FAULT
VAC — ——/— — 26 | RO2 —
ax
~ Figure 2.2-1 Default I/O configuration and connection example of the Local/

Remote Control Application.
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2.3 Control signal logic

BASIC PARAMETERS

Group 1
r_ 1. 5 Source A reference selection
i [ 11 6 Source B reference selection
L - |
L — | |
| I
y : PROGRAMMABLE
Analog | | PUSH-BUTTON 2
Vin+ ﬁeference . p p
® y | BO O/:/c >
| A
& / i M C'|/C AB | Internal
linx | ‘ : frequency
P
| | | reference
o, | '
| T |
¥ | |
Motor | |
Down potenti- | |
ometer | |
' Internal
D|§1 Start FW | Programmable | P | Start/Stop
A DIA2 Start/Stop and B | —
@ |StetRev. | Reverse signal | i /i/c >
logic, Source A A g)/c AB :
| p | Internal
: ‘ reverse
DIB4 | start FW | Programmable B | © >
3 ® [ Start/Stop and A Q/I/O—_O/
DgS Start Rev. | Reverse signal - AB
DIB6 logic, Source B |
= | Internal
Source A/B selection fault reset
DIA3| Fault reset input >1 .
@
(programmable)
—-—-- =contrdlline
—— =signalline CHO12K02

Figure 2.3-1 Control signal logic of the Local/Remote Control Application.
Switch positions shown are based on the factory settings.




Page 2-4 Local/Remote Control Application SV9000

2.4 Basic parameters, Group 1
2.4.1 Parameter table

Code | Parameter Range Step Default | Custom | Description Page
1.1 Minimum frequency 0—fFhax 1Hz OHz 2-5
1.2 | Maximumfrequency | fyin-120/500 Hz| 1Hz 60 Hz * 2-5
1.3 | Acceleration time 1 0.1—3000.0s | 0.1s 3.0s Time from frin (1. 1) to fnax (1. 2) | 2-5
1.4 | Deceleration time 1 0.1—3000.0s | 0.1s 3.0s Time from frax (1. 2) to fryin (1. 1) | 2-5
1.5 | Source A: reference 0—4 1 1 0 = Anal. voltage input (term. 2) 2-5
signal . 1 =Anal. currentinput (term. 4)
STO 2 = Set reference from the panel

3 = Signal from internal motor pot.
4 = Signal from internal motor pot.
reset if SV9000 is stopped

1.6 | Source B: reference 0—4 1 0 0 = Anal. voltage input (term. 2) 2-5
signal 1= Anal. currentinput (term. 4)
2 = Set reference from the panel

3 = Signal from internal motor pot.
4 = Signal from internal motor pot.
reset if SV9000 unit is stopped

1.7 | Currentlimit 0.1—2.5xlhsve | 0.1 [1.5 X lhsve Output current limit[A] of theunit 2-5
1.8 | V/Hzratio selection 0—2 1 0 0 = Linear 2-5
1=Squared
2 = Programmable V/Hz ratio
1.9 | V/Hz optimization 0—1 1 0 0=None 2-7
1 = Automatic torque boost
1.10 | Nominal voltage 180—690 V 1V 230V Voltage code 2 2-7
of the motor Sy 380V Voltage code 4
480V Voltage code 5
575V Voltage code 6
1.11 | Nominal frequency 30—500 Hz 1Hz 60 Hz f, from the nameplate of 2-7
of the motor . the motor
1.12 | Nominal speed 1—20000rpm | 1rpm | 1720 rpm n, from the nameplate of 2-7
of the motor * the motor
1.13 | Nominal current . 2.5 X lhsve 0.1A lhsve I, from the nameplate of 2-7
of the motor SLCH the motor
1.14 | Supply voltage . 208—240 230V Voltage code 2 2-7
STOP
380—440 400V Voltage code 4
380—500 500V Voltage code 5
525—690 690V Voltage code 6
1.15 | Parameter conceal 0—1 1 0 Visibility of the parameters: 2-7

0 = All parameter groups visible
1 =0Only group 1 is visible

1.16 | Parameter value lock 0—1 1 0 Disables parameter changes: 2-7
0= Changes enabled
1 =Changes disabled

Table 2.4-1 Group 1 basic parameters. *1f 1. 2 > motor synchr. speed, check suitability for motor
and drive system. Selecting 120 Hz/500 Hz range, see

Note! &8 = Parameter value can be changed only page 2-5.

** Default value for a four pole motor and a nominal size

when the drive is stopped.
SV9000.
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2.4.2 Description of Group 1 parameters

1.1,1.2

1.3,1.4

1.5

1.6

1.7

1.8

Minimum / maximum frequency
Defines the frequency limits of the drive.

The default maximum value for parameters 1. 1 and 1. 2 is 120 Hz. By setting the
value of parameter 1. 2 to 120 Hz when the drive is stopped (RUN indicator not lit)
parameters 1. 1 and 1. 2 are changed to 500 Hz. At the same time the resolution of
the panel reference is changed from 0.01 Hz to 0.1 Hz.

Changing the max. value from 500 Hz to 120 Hz is done by setting parameter 1. 2 to
119 Hz while the drive is stopped.

Acceleration time1, deceleration time 1:

These limits correspond to the time required for the output frequency to
accelerate from the set minimum frequency (par. 1. 1) to the set maximum
frequency (par. 1. 2). Acceleration/deceleration times can be reduced with a free
analog input signal, see parameters 2. 18 and 2. 19.

Source A reference signal

0 Analog voltage reference from terminals 2—3, e.g. a potentiometer

1 Analog current reference trom terminals 4—5, e.g. a transducer.

2 Panel reference is the reference set from the Reference Page (REF),see
chapter 7.5 in the User's Manual.

3 The reference value is controlled by digital input signals DIA2 and DIA3.

- switch in DIA2 closed = frequency reference increases

- switch in DIA3 closed = frequency reference decreases

The speed range for the reference change can be set with the parameter
2.3.

4 Same as setting 3 but the reference value is set to the minimum frequency
(par. 2. 14 or par. 1. 1 if par 2. 15 = 0) each time the drive is stopped. When
the value of parameter 1. 5 is set to 3 or 4, parameter 2. 1 is automatically
set to 4 and parameter 2. 2 is automatically set to 10.

Source B reference signal
See the values of the parameter 1. 5.
Current limit

This parameter determines the maximum motor current that the SV9000 will provide
short term. Current limit can be set lower with a free analog input signal. See
parameters 2. 18 and 2. 19.

V/Hz ratio selection

Linear: The voltage of the motor changes linearly with the frequency in
the constant flux area from 0 Hz to the field weakening point
0 (par. 6. 3) where a constant voltage (nominal value) is supplied to the

motor. See figure 2.4-1.
A linear V/Hz ratio should be used in constant torque applications.

This default setting should be used if there is no special
requirement for another setting.
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Squared:  The voltage of the motor changes following a squared curve form

with the frequency in the area from 0 Hz to the field weakening

1 point (par. 6. 3) where the nominal maximum voltage is supplied to
the motor. See figure 2.4-1.

The motor runs undermagnetized below the field weakening point
and produces less torque and electromechanical noise. A squared
V/Hz ratio can be used in applications where the torque demand of
the load is proportional to the square of the speed, e.g. in centrifugal
fans and pumps.

V. | Default: Nominal voltag . Field weakening point
the motor '
Linear
Default: Nominal
' frequency of the
Squared  Mmotor

» flHZ]

Figure 2.4-1 Linear and squared V/Hz curves.

Programm. The V/Hz curve can be programmed with three different points.
V/Hz curve The parameters for programming are explained in chapter 2.5.2
2 Programmable V/Hz curve can be used if the standard settings

do not satisfy the needs of the application. See figure 2.4-2.

/

vVt -——m————

Parameter Default: nominal
6.4 voltage of the
motor

Field weakening
point

Parameter 6.6
Default 10% | | Default: nominal frequency
| of the motor
Parameter 6.7
Default 1.3 % | |

Parameter 6.5 Parameter 6.3  f[Hz]

(Default 5 Hz)

(g

Figure 2.4-2 Programmable V/Hz curve.
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1.9 V/Hz optimization

Automatic The voltage to the motor changes automatically which allows the
torque motor to produce torque enough to start and run at low frequencies.
boost The voltage increase depends on the motor type and horsepower.

Automatic torque boost can be used in applications where starting
torque due to starting friction is high, e.g. in conveyors.

NOTE! In high torque - low speed applications - it is likely the motor will overheat.
If the motor has to run for a prolonged time under these conditions, special

A attention must be paid to cooling of the motor. Use external cooling for
the motor if the temperature rise is too high.

1.10 Nominal voltage of the motor

Find this value V  from the nameplate of the motor.
This parameter sets the voltage at the field weakening point, parameter 6. 4, to 100%

XVnmotor'
1.11 Nominal frequency of the motor

Find the nominal frequency f_ from the nameplate of the motor.
This parameter sets the field weakening point, parameter 6. 3, to the same value.

1.12 Nominal speed of the motor
Find this value n_ from the nameplate of the motor.
1.13 Nominal current of the motor

Find the value |_from the nameplate of the motor.
The internal motor protection function uses this value as a reference value.

1.14 Supply voltage

Set parameter value according to the nominal voltage of the supply.
Values are pre-defined for voltage codes 2, 4, 5, and 6. See table 2.4-1.

1.15 Parameter conceal
Defines which parameter groups are available:

0 = all groups are visible
1 =only group 1 is visible

1.16 Parameter value lock
Defines access for changing the parameter values:

0 = parameter value changes enabled
1 = parameter value changes disabled

If you have to adjust more of the functions of the Local/Remote Control Application, see
chapter 2.5 to set up parameters of Groups 2—8.
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2.5 Special parameters, Groups 2—8

2.5.1 Parameter tables, Group 2, Input signal parameters

Code | Parameter Range Step Default | Custom | Description Page
DIA1 DIA2
2.1 Source A Start/Stop Euss 0—4 1 0 0 = Start forward | Startreverse |2-15
logic selection 1 = Start/Stop Reverse
2 = Start/Stop Run enable
3 = Start pulse Stop pulse
4 = Start forward | Motor pot. UP
2.2 | DIA3function 0—10 1 7 0=Notused 2-16
(terminal 10) 1 = Ext. fault, closing contact
2 = External fault, opening contact
3=Runenable
4 = Acc./dec. time selection
5 =Reverse (if par. 2. 1 = 3)
6 = Jog speed
7 = Faultreset
8 = Acc/dec. operation prohibit
9 = DC-braking command
10 = Motor potentiometer DOWN
2.3 | Vi,signal range (] 1 0 0=0—10V 2-17
1 = Custom setting range
2.4 | Vi, custom setting min. | 0.00—100.00% | 0.01% | 0.00% 217
2.5 | Vi, custom setting max. | 0.00—100.00% | 0.01% | 100.00% 217
2.6 | Vi,signalinversion 0—1 1 0 0= Notinverted 2-18
1 =Inverted
2.7 | Vi, signalfilter time 000—1000s 0.01s 0.10s 0 = Nofiltering 2-18
2.8 li, signal range 0—2 1 0 0=0—20mA 2-19
1=4—20mA
2 = Custom setting range
2.9 | lycustomsettingminim. | 0.00—100.00% | 0.01% | 0.00% 2-19
2.10 | Iy customsettingmaxim. | 0.00—100.00% | 0.01% | 100.00% 2-19
2.11 | li, signal inversion 0— 1 0 0= Notinverted 2-19
1=Inverted
2.12 | I, signalfilter time 001—1000s 0.01s 0.10s 0 = No filtering 2-19
2.13 | Source B Start/Stop 0—3 1 0 DiB4 DIB5
logic selection 2 0 = Start forward| Startreverse |2-20
1 = Start/Stop Reverse
2 = Start/Stop Run enable
3 = Start pulse Stop pulse
2.14 | Source A reference 0—par.2.15 1Hz OHz Sets the frequency corresponding | 2-20
scaling minimum value to the min. reference signal
2.15 | Source A reference 0—fmax 1Hz OHz Sets the frequency corresponding | 2-20
scaling maximum value (1.2) to the max. reference signal
0 = Scaling off
>0 = Scaled maximum value
2.16 | Source B reference 0—par. 2. 17 1Hz OHz Sets the frequency corresponding | 2-20
scaling minimum value to the min. reference signal
2.17 | Source B reference 0—Fimax 1Hz OHz Sets the frequency corresponding | 2-20
scaling maximum value (1. 2) to the max. reference signal
. 0 = Scaling off
ey >0 = Scaled maximum value

Note! B8 = Parameter value can be changed only when the drive is stopped.
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Code | Parameter Range Step Default | Custom | Description Page
2.18 | Free analog input, 0—2 1 0 0 =Not uset 2-20
signal selection 1=V, (analog voltage input)
2 =;, (@analog current input)
2.19 | Freeanaloginput, 0—4 1 0 0 =No function 2-20
function 1 = Reduces current limit (par. 1.7)

2 = Reduces DC-braking current
3 =Reduces acc. and decel. times
4 = Reduces torque supervis. limit

2.20 | Motor potentiometer 0.1—2000.0 0.1 10.0 2-22
ramp time Hz/s Hz/s Hz/s

Group 3, Output and supervision parameters

Code | Parameter Range Step | Default | Custom | Description Page

3.1 Analog output function 0—7 1 1 0 =Notused Scale 100% 2-22
1= 0/P frequency (0—fmax)

2 =Motor speed (0—max. speed)
3=0/Pcurrent (0—2.0 X lysve)

(
4 = Motor torque (0—2 X Tnwvot)
5 = Motor power (0—2 x Puyot)
6 = Motor voltage (0—100% x Vauor)
7 =DC-link volt. (0—1000 V)
3.2 | Analog outputfiltertime | 0.00—10.00s| 0.01s | 100s 2-22
3.3 | Analog outputinversion 0—1 1 0 0= Notinverted 2-22
1=Inverted
3.4 | Analog output minimum 0—1 1 0 0=0mA 2-22
1=4mA
3.5 | Analog output scale 10—1000% 1% 100% 2-22
3.6 Digital output function 0—21 1 1 0 =Notused 2-23
1 =Ready
2=Run
3 =Fault

4 =Faultinverted

5 = 8V9000 overheat warning

6 = External fault or warning

7= Reference fault or warning

8 = Warning

9 =Reversed

10 = Jog speed selected

11 = At speed

12 = Motor regulator activated

13 = Output frequency limit
superv. 1

14 = Output frequency limit
superv. 2

15 = Torque limit supervision

16 = Reference limit supervision

17 = External brake control

18 = Control from I/O terminals

19 = Drive temperature limit super-

vision

20 = Unrequested rotation direction

21 = External brake control
inverted

Note! P8 = Parameter value can be changed only when the drive is stopped.
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Code | Parameter Range Step | Default | Custom |Description Page
3.7 | Relay output 1 function 0—21 1 2 As parameter 3. 6 2-23
3.8 | Relay output 2 function 0—21 1 3 As parameter 3. 6 2-23
3.9 | Outputfreq. limit 1 0—2 1 0 0=No 2-24

supervision function 1 =_Low limit
2 =High limit
3.10 | Outputfreq. limit 1 0.0—fmax 0.1 Hz| 0.0Hz 2-24
supervision value (par. 1. 2)
3.11 | Output freq. limit 2 0—2 1 0 0=No 2-24
supervision function 1 =Low limit
2 =High limit
3.12 | Output freq. limit 2 0.0—fFnax 0.1Hz| 0.0Hz 2-24
supervision value (par. 1. 2)
3.13 | Torque limit 0—2 1 0 0=No 2-24
supervision function 1 =_Low limit
2 =High limit
3.14 | Torque limit 0.0—200.0% | 0.1% | 100.0% 2-24
supervision value X Thsvo
3.15 | Active reference limit 0—2 1 0 0=No 2-24
supervision 1=_Low limit
2 =High limit
3.16 | Active reference limit 0.0—fnax 0.1Hz| 0.0Hz 2-24
supervision value (par. 1. 2)
3.17 | External brake OFF delay | 0.0—100.0s | 0.1s 0.5s 2-25
3.18 | External brake ON delay 0.0—100.0s | 0.1s 15s 2-25
3.19 | Drive 0—2 1 0 0 = No supervision 2-25
temperature limit 1 =Low limit
supervision function 2 =High limit
3.20 | Drive -10—+75°C 1 +40°C 2-25
temperature limit
3.21 | 1/O-expander board (opt.) 0—7 1 3 See parameter 3. 1 2-22
analog output function
3.22 | 1/O-expander board (opt.) |0.00—10.00s| 0.01s| 1.00s See parameter 3. 2 2-22
analog output filter time
3.23 | 1/O-expander board (opt.) 0—1 1 0 See parameter 3. 3 2-22
analog output inversion
3.24 | 1/O-expander board (opt.) 0—1 1 0 See parameter 3.4 2-22
analog output minimum
3.25 | I/O-expander board (opt.) | 10—1000% 1 100% See parameter 3.5 2-22
analog output scale

Note! P8 = Parameter value can be changed only when the drive is stopped.
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Group 4, Drive control parameters

Code | Parameter Range Step Default | Custom | Description Page
4.1 Acc./Dec. ramp 1 shape 0.0—10.0s 0.1s 0.0s 0 =Linear 2-26
>0 = S-curve acc./dec. time
4.2 | Acc./Dec.ramp 2 shape 0.0—10.0s 01s 0.0s 0 =Linear 2-26
>0 = S-curve acc./dec. time
4.3 | Acceleration time 2 0.1—3000.0s | 0.1s 10.0s 2-26
4.4 | Decelerationtime 2 0.1—3000.0s | 0.1s 10.0s 2-26
4.5 | Brake chopper . 0—2 1 0 0 = Brake chopper notinuse | 2-26
STOP .
1 =Brake chopper in use
2 = External brake chopper
4.6 | Startfunction 0—1 1 0 0=Ramp 2-26
1 =Flying start
4.7 | Stopfunction 0—1 1 0 0= Coasting 2-27
1=Ramp
4.8 DC-braking current 0.15—1.5 0.1 0.5x 2-27
Insva (A) Ihsvo
4.9 | DC-brakingtimeatStop | 0.00—250.00s | 0.01s 0.00s 0 = DC-brake is off at Stop 2-27
4.10 | Turnonfrequencyof DC{ 0.1—10.0Hz | 0.1Hz | 1.5Hz 2-28
brake during ramp Stop
4.11 | DC-brake time at Start 0.00—25.00s | 0.01s 0.00s 0 = DC-brake is off at Start 2-28
4.12 | Jog speed reference frnin —fmax 0.1Hz | 10.0 Hz 2-29

Group 5, Prohibit frequency parameters

Code | Parameter Range Step Default | Custom | Description Page

5.1 Prohibit frequency frnin— 0.1Hz | 0.0Hz 2-29
range 1 low limit par.5.2

5.2 | Prohibitfrequency frnin—Tfmax 0.1Hz | 0.0Hz 0 = Prohibit range 1 is off 2-29
range 1 high limit (1.1)(1.2)

5.3 Prohibit frequency fnin— 0.1Hz | 0.0Hz 2-29
range 2 low limit par.5.4

5.4 Prohibit frequency frnin—Tfmax 0.1Hz | 0.0Hz 0 = Prohibit range 2 is off 2-29
range 2 high limit (1.1)(1.2)

5.5 | Prohibitfrequency fonin— 0.1Hz | 0.0Hz 2-29
range 3 low limit par.5.6

5.6 Prohibit frequency frnin—Tfmax 0.1Hz | 0.0Hz 0 = Prohibit range 3 is off 2-29
range 3 high limit (1.1)(1.2)

Note! &8 = Parameter value can be changed only when the drive is stopped.
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Group 6, Motor control parameters

Code | Parameter Range Step Default |Custom | Description Page
6.1 Motor control mode 0—1 1 0 0 = Frequency control 2-29
1 = Speed control
6.2 | Switching frequency 1.0—16.0kHz |0.1 kHz|10/3.6 kHz Depends on Hp rating 2-29
6.3 | Field weakening point 30—500 Hz 1Hz Param. 2-29
STOP 1 - 11

6.4 | Voltage atfield 15—200% 1% 100% 2-29
weakening point X Vamot

6.5 | V/Hz-curve mid 0.0—fnax 0.1Hz | 0.0Hz 2-30
point frequency

6.6 | V/Hz-curve mid 0.00—100.00 % | 0.01% | 0.00% 2-30
point voltage X Vimot

6.7 | Output voltage at 0.00—100.00 % | 0.01% | 0.00% 2-30
zero frequency X Vimot

6. 8 | Overvoltage controller 0—1 1 1 0 = Controller is not operating | 2-30

1 = Controller is operating
6.9 | Undervoltage controller 0—1 1 1 0 = Controlleris not operating | 2-30

1 = Controller is operating

Note! f&*88 = Parameter value can be changed only when the drive is stopped.
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Group 7, Protections

Code| Parameter Range Step | Default | Custom| Description Page
7.1 Response to 0—3 1 0 0=No action 2-30
reference fault 1=Warning
2 = Fault, stop according to
par. 4.7
3 =Fault, always coasting stop
7.2 | Responseto 0—3 1 0 0=No action 2-31
external fault 1=Warning
2 = Fault, stop according to
par. 4.7
3 = Fault, always coasting stop
7.3 | Phase supervision of 0—2 2 2 0=No action 2-31
the motor 2 = Fault
7.4 | Ground fault protection 0—2 2 2 0=No action 2-31
2 =Fault
7.5 | Motor thermal protection 0—2 1 2 0=No action 2-32
1=Warning
2 =Fault
7.6 | Motorthermal protection | 50.0—150.0% | 1.0% | 100.0% 2-32
break point current X lamoTor
7.7 | Motorthermal protection | 5.0—150.0% | 1.0% | 45.0% 2-32
zero frequency current X lamoTorR
7.8 | Motorthermal protection 0.5—300.0 0.5 17.0 Default value is set according 2-33
time constant minutes min. min. to motor nominal current
7.9 Motor thermal protection 10—500 Hz 1Hz 35Hz 2-33
break point frequency
7.10| Stall protection 0—2 1 1 0=No action 2-34
1=Warning
2 =Fault
7.11| Stall current limit 5.0—200.0% | 1.0% | 130.0% 2-34
XInmoTor
7.12| Stalltime 2.0—120.0s | 1.0s | 15.0s 2-34
7.13| Maximum stall frequency 1—fmax 1Hz | 25Hz 2-34
7.14| Underload protection 0—2 1 0 0=No action 2-35
1=Warning
2 =Fault
7.15| Underload prot., field 10.0—150.0% | 1.0% | 50.0% 2-35
weakening area load X ToMOTOR
7.16| Underload protection, 5.0—150.0% 1.0% | 10.0% 2-35
zero frequency load X TamMOTOR
7.17| Underload time 2.0—600.0s | 1.0s| 20.0s 2-36
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Group 8, Autorestart parameters

Code | Parameter Range Step Default | Custom | Description Page

8.1 | Automatic restart: 0—10 1 0 0=Notinuse 2-36
number of tries

8.2 | Automatic restart: multi 1—6000 s 1s 30s 2-36
attempt maximum trial time

8.3 | Automatic restart: 0—1 1 0 0=Ramp 2-37
start function 1 =Flying start

8.4 | Automatic restart of 0—1 1 0 0=No 2-37
undervoltage 1=Yes

8.5 | Automatic restart of 0—1 1 0 0=No 2-37
overvoltage 1=Yes

8.6 | Automatic restart of 0—1 1 0 0=No 2-37
overcurrent 1=Yes

8.7 | Automatic restart of 0—1 1 0 0=No 2-37
reference fault 1=Yes

8.8 | Automatic restart after 0—1 1 0 0=No 2-37
over/undertemperature 1=Yes
fault

Table 2.5-1 Special parameters, Groups 2—8.
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2.5.2 Description of Groups 2—8 parameters

2.1 Start/Stop logic selection

0: DIA1: closed contact = start forward
DIA2: closed contact = start reverse,
See figure 2.5-1.

FWD | Output Stop function
frequency (par 4.7)
= coasting

bA2 - 1 J,,

A
®
UDO09KO09

Figure 2.5-1 Start forward/Start reverse.

The first selected direction has the highest priority
When DIA1 contact opens, the direction of rotation starts to change

If Start forward (DIA1) and Start reverse (DIA2) signals are active
simultaneously, the Start forward signal (DIA1) has priority.

©EE

1: DIA1: closed contact = start open contact = stop
DIA2: closed contact = reverse  open contact = forward
See figure 2.5-2.

FWD | Output Stop function
frequency (par 4.7
= coasting

REV

|
I
I
|
|
| |
| |
| |
DIAl —J____ Ao e R EEEREEE

DIA2 — | __} | UDO012KI0

Figure 2.5-2 Start, Stop, reverse.
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2: DIA1: closed contact = start open contact = stop

DIAZ2: closed contact = start enabled open contact = start disabled
3:  3-wire connection (pulse control):

DIA1: closed contact = start pulse

DIAZ2: closed contact = stop pulse

(DIA3 can be programmed for reverse command)
See figure 2.5-3.

4: DIA1: closed contact = start forward
DIA2: closed contact = reference increases (motor potentiometer
reference, par. 2. 1 is automatically set to 4 if
par. 1. 5is setto 3 or 4).

FWD | Output Stop function If Start and Stop pulses are
frequency (par 4.7) simultaneous the Stop pulse
= coasting overrides the Start pulse
l t
| |
l l
REV 1 1
. I '
‘ —
j :
|
DIAL - ; - -
Start ! -
Imin 50 ms H
UDO009K11
DIA2 - -
Stop
Figure 2.5-3 Start pulse /Stop pulse.

DIA3 function

1: External fault, closing contact = Faultis shown and drive responds according
to parameter 7.2.

2: External fault, opening contact = Fault is shown and drive responds according
to parameter 7.2.

3: Runenable  contactopen = Start of the motor disabled
contact closed = Start of the motor enabled

4. Acc. / Dec contact open = Acceleration/Deceleration time 1 selected
time select.  contact closed = Acceleration/Deceleration time 2 selected

5: Reverse contactopen = Forward ‘ Can be used for reversing if
contact closed = Reverse ! parameter 2. 1 has value 3

6: Jog freq. contact closed = Jog frequency selected for freq. refer.
7: Fault reset contact closed = Resets all faults

8: Acc./Dec. operation prohibited
contact closed = Stops acceleration and deceleration until
the contact is opened

9: DC-braking command
contact closed = In the stop mode, the DC-braking operates
until the contact is opened, see figure 2.5-4.
Dc-brake current is set with parameter 4. 8.

10: Motor pot. meter down
contact closed = Reference decreases until the contact is
opened
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A
Output
frequency
Param. 4. 10
7
| t -
DIA3
g#—JONP UDO09K32
DIA3 as DC-brake command input and stop-mode = Ramp
A
| t -
DIA3
UDO09K32
DIA3 as DC-brake command input and stop-mode = Coasting
Figure 2.5-4 DIA3 as DC-brake command input: a) Stop-mode = Ramp,
b) Stop-mode = Coasting.
2.3 V, signal range
0 = Signal range 0—10 V
1 = Custom setting range from custom minimum (par. 2. 4) to custom
maximum (par. 2. 5)
24-2.5 V, custom setting minimum/maximum
With these parameters you can set V, for any input signal span within 0—10 V.
Minimum setting: Set the V,, signal to its minimum level, select parameter 2. 4,
press the Enter button
Maximum setting: Set the V,, signal to its maximun level, select parameter 2. 5,
press the Enter button
Note! The parameter values can only be set with this procedure (not with arrow up/arrow

down buttons).
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2.6 V, signal inversion
. A
V., is source B frequency ey
reference, par. 1. 6 = 1 (default)
Parameter 2. 6 = 0, no inversion i
of analog V, signal. Parameter 2.3 =0

Vin=0—10V,

Parameter 2.3=1

Parameter |~ Vin = custom
2.16 ' )
! Vin
| (term. 2)
0 Param. 2.4 Param. 2.5 10V
Ch012K46

Figure 2.5-5  V,_ no signal inversion.

Parameter 2. 6 = 1, inversion of 4 output
f
analog V, signal easeney
max. V, signal = minimum set
speed Par 2. 17 -~~~ -~~~ ~~~“~~“~~---—--- |
min. V, signal = maximum set
Speed Param. 2.3 =0

-10V

Param.2.5=1
V,, = custom
Par.2. 16T -~~~ ~-7-"~~"~~-~-~--~-°-- . v,
: | (terminal 2)
+ ! »
. : >
0 Par. 2.4 Par. 2.5 ov

UDO012K47

Figure 2.5-6 V,, signal inversion.

2.7 V. signal filter time

Filters out disturbances from the % _ _
incoming analog V,, signal. Unfiltered signal
A long filtering time makes drive 100% 1 -
response slower. See figure 2.5-
7.

63% |-

t[s]

UDO009K15

Figure 2.5-7 V. signal filtering
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2.8 Analog input I, signal range

0=0—20 mA A ouout

1=4—20 mA freuqﬂléncy

2 = Custom signal span
See figure 2.5-8. Par 2. 154 - == - - - m oo

par.2.8=2
lin = custom

R par.2.8=0
Analog input I, custom lin = 0—20 mA

0 setting minimum/maximum

NN
2 ©

With thesg parameters you can var. 2.14 ¥ AL~ T =4—20mA
scale the input current to Lo

.. 1 ! 1
corrgspond to a minimum and T i -
maximum frequency range. See par. 2.9 par-2.10poookzs
figure 2.5-8.

Minimum setting: Figure 2.5-8 Analog input I, scaling.
Set the |, signal to its minimum
level, select parameter 2. 9,
press the Enter button
Maximum setting: 4 output
Set the |, signal to its maximun freaueney
level, select parameter 2. 10,

press the Enter button par. 2. 15 1 - R ar2ss !

lin = custom

|'n
 [term.3/4]

»

Note! The parameter values can
only be set with this procedure
(not with arrow up/arrow down
buttons).

_par.2.8=1
lin = 4—20 mA

par.2. 14 - -G ~f------—----==3--- l

n

[term.3,4]

2.1 Analog input |, - inversion 0 1 4mA 20mA
in par. 2.9 par. 2. 10
UDO09K29

| is source A frequency reference,
par. 1. 5 = 0 (default)

Parameter 2. 11 = 0, no inversion  Figure 2.5-9 |, signal inversion.
of | input

Parameter 2. 11 = 1, inversion of A
. input. See figure 2.5-9. "

Unfiltered signal

max. | signal = minimum set
speed 100% + -

min. |, signal = maximum set
speed
63% |-

2.12 Analog input |, filter time

Filters out disturbances from the
incoming analog |, signal. A long
filtering time makes drive

response slower. \
See figure 2.5-10.

t[s]

UDO009K30
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2.13 Source B Start/Stop logic selection
See parameter 2. 1, settings 0—3.

2.14, Source A reference scaling, minimum value/maximum value
2.15 Setting limits: 0 < par. 2. 14 <par. 2. 15 <par. 1. 2.
If par. 2. 15 = 0 scaling is set off. See figures 2.5-11 and 2.5-12.

(In the figures below voltage input Vin with signal range 0—10 V selected for source A

reference)
4 Output 4 Output
frequency frequency
Max freq. par 1. 2
1+ Max freq. par 1. 2 - :
par. 2. 5 :
! |
! |
! |
! |
! |
! |
1
|
1
|
1
I
| |
\ |
par. 2. 4 | Anal :
1 wmi | Analog Analo
Min freq. par 1. 1 i inputV] | —“Min freq. par 1. 1 | input [E\J/]
0 10 chot2ki2 | g 10 crotzrs
Figure 2.5-11 Reference scaling. Figure 2.5-12  Reference scaling,

par. 2. 15=0.

2.16, Source B reference scaling,
2.17 minimum value/maximum value
See parameters 2.14 and 2. 15.

2.18 Free analog input signal
Selection of input signal of a free analog input (an input not used for reference signal):

0 = Not in use
1 = Voltage signal V;,
2 = Current signal I;,

2.19 Free analog input signal
function
A
Use this parameter to select a Torque limit
function for a free analog input | | |
signal: Par 1.7

0 = Function is not used
1 = Reducing motor
current limit (par. 1. 7)

This signal will adjust the
maximum motor current between
0 and ,par. 1. 7 set max. limit. See

Analog
A input
figure 2.5-13. - >
oV, 'gnal range VA UDD12K
amA 20 mA
Custom Custom

Figure 2.5-13 Scaling of max. motor current.




SV9000 Local/Remote Control Application Page 2-21

2 = Reducing DC brake
current. DC-braking

current

The DC braking current can be S
reduced with the free analog input Par. 4.8
signal between current 0.15 x l,gvg
and the current set by parameter
4. 8. See figure 2.5-14.

I Free analog
SV !
0.15x1" 1 input

»
!

0 Signal range UDO012K58

Figure 2.5-14  Reducing DC brake current.

- H H A

3 = Reducing accgleratlon e ctor R
and deceleration

times.

The acceleration and deceleration
times can be reduced with the free
analog input signal according to
the following formulas:

Reduced time = set acc./
deceler.time (par. 1. 3, 1. 4; 4. 3,
4. 4) divided by the factor R from
figure 2.5-15.

Free analog
input
.

»
>

Signal range

Ch012K59

Figure 2.5-15  Reducing acceleration and
deceleration times.

4 = Reducing torque
supervision limit. Torque limit

Torque supervision limit can be 100% e e
reduced with a free analog input | ™** !
signal between 0 and the set
supervision limit (par. 3. 14). See |
figure 2.5-16. i

! Free analog
I input
.

>
»

. Signal range UDO012K60

Figure 2.5-16  Reducing torque supervision limit
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2.20 Motor potentiometer ramp
time %

Defines how fast the electronic Unfiltered signal

motor potentiometer value 100% |-
changes.

3.1 Analog output Content Filtered signal
See table for parameter 3.1 on B3% -
page 2-9.

3.2 Analog output filter time

. . t
Filters the analog output signal. [SL
See figure 2.5-17. par3.2
Figure 2.5-17  Analog output filtering.
3.3 Analog output invert - 4
nalog
. tput
Inverts analog output signal: Curtent
max. output signal = minimum R S
set value NN N
min. output signal = maximum 5
Set Value 12mA - - - ln:— R —\—\—\:\— T .“:._gasrgor/n. 3.5
3.4 Analog output minimum 1omA T
Defines the signal minimum to wea o\ NN BRI A
. I
be either 0 mA or 4 mA. sz,gg/_g,s 'selected (para. 3. 1)
See ﬂgurez 5_19 1= o | signal max. value
. . omA ; >
" 0 0.|5 1.0 Ch012K17
3.5 Analog output scale

Scaling factor for analog output. Figure 2.5-18  Analog output invert.
See figure 2.5-19.

Signal Max. value of the signal A
Analog
tput
Output fre-  |Max. frequency (p. 1. 2) current Param. 3.5 Param 3.5
quency B B el e |
Y. _»’ I
Motor speed |Max. speed (n xf__ /f ) :
Output 2x1.svo :
current , - |
L |
MOtor torque gx ;”M"t 12mA o S T param.3.5
otor power |2 x Mot toma |- T : =50%
Motor voltage [100% X Vot : - |
. I
DC-link volt. |1000 V par 341 | |
4mA 42777 :
I
Max! value of signal
Par.3.4=0 selected by param. 3. 1
0mA t L >
0 05 10 cho12k1s

Figure 2.5-19 Analog output scale.
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Digital output function
Relay output 1 function
Relay output 2 function

Setting value

Signal content

0 = Not used

= Ready

= Run

= Fault

= Fault inverted

= SV9000 overheat warning
= External fault or warning

= Reference fault or warning

~NOoO O WN -

8 = Warning

9 = Reversed

10= Jog speed

11 = At speed

12= Motor regulator activated

13= Output frequency supervision 1

14 = Output frequency supervision 2
15 = Torque limit supervision
16 = Active reference
limit supervision
17 = External brake control
18= Control from I/O terminals
19= Drive
temperature limit supervision

20= Unrequested rotation direction

21= External brake control inverted

Out of operation

Digital output DO1 sinks current and programmable

relay (RO1, RO2) is activated when:

The drive is ready to operate

The drive operates (motor is running)

A fault trip has occurred

A fault trip has not occurred

The heat-sink temperature exceeds +70°C

Fault or warning depending on parameter 7. 2

Fault or warning depending on parameter 7. 1

- if analog reference is 4—20 mA and signal is <4mA
Always if a warning exists

The reverse command has been selected

Jog speed has been selected with digital input

The output frequency has reached the set reference
Overvoltage or overcurrent regulator was activated

The output frequency goes outside of the set supervision
Low limit/ High limit (par. 3. 9 and 3. 10)

The output frequency goes outside of the set supervision
Low limit/ High limit (par. 3. 11 and 3. 12)

The motor torque goes outside of the set supervision
Low limit/ High limit (par. 3. 13 and 3. 14)

Active reference goes outside of the set supervision
Low limit/ High limit (par. 3. 15 and 3. 16)

External brake ON/OFF control with programmable
delay (par 3. 17 and 3. 18)

External control mode selected with prog. pushbutton #2
Temperature on drive is outside the set

supervision limits (par. 3. 19 and 3. 20)

Rotation direction of the motor shaft is different from the
requested one

External brake ON/OFF control (par. 3.17 and 3.18),

output active when brake control is OFF

Table 2.5-2 Output signals via DO1 and output relays RO1 and RO2.
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3.9 Output frequency limit 1, supervision function
3.1 Output frequency limit 2, supervision function
0 = No supervision
1 = Low limit supervision
2 = High limit supervision
If the output frequency goes under/over the set limit (3. 10, 3. 12) this function
generates a warning message via the digital output DO1 or via a relay output RO1
or RO2 depending on the settings of the parameters 3. 6—3. 8.
3.10 Output frequency limit 1, supervision value
3.12 Output frequency limit 2, supervision value
The frequency value to be supervised by the parameter 3. 9 (3. 11). See figure
2.5-20.
flHz] Par3.9=2
3.13 Torque limit , supervision \ \
function Par3. 10—~~~ - SR .
0 = No supervision | |
1 = Low limit supervision ; ;
2 = High limit supervision t
If the calculated torque value goes Exampl: | | g
H H - |21| ROY 21| RO1— |21| RO]
under./overthe set limit (3.14)t.h|s oTrol—"  salrod aro1l—"
function generates a warning 23| ROT—— 23 R013 23 RO1—
message via the digital output
DO1 or via arelay output RO1 or  Figure 2.5-20  Output frequency supervision.
RO2 depending on the settings of
the parameters 3. 6—3. 8.
3.14 Torque limit , supervision value
The calculated torque value to be supervised by the parameter 3. 13. Torque
supervision value can be reduced below the setpoint with a free analog input signal,
see parameters 2. 18 and 2. 19.
3.15 Reference limit , supervision function
0 = No supervision
1 = Low limit supervision
2 = High limit supervision
If the reference value goes under/over the set limit (3. 16) this function generates a
warning message via the digital output DO1 or via a relay output RO1 or RO2
depending on the settings of the parameters 3. 6—3. 8. The supervised reference
is the current active reference. It can be source A or B reference depending on DIB6
input or panel reference if panel is the active control source.
3.16 Reference limit , supervision value

The frequency value to be supervised by the parameter 3. 15.
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3.17 External brake-off delay
3.18 External brake-on delay
The function of the external brake can be delayed from the start and stop control
signals with these parameters. See figure 2.5-21.
a)
toee = Par. 3. 17 toy = Par. 3.18
External ‘4—»‘ ‘
BRAKE: OFF 3 I Digital or
ON | \ relay output
DIAL: RUN FWD
STOP
DIA2: RUN REV
STOP t
>
b)
tore = Par. 3. 17 toy = Par. 3. 18
External ‘H‘ !<_>‘
BRAKE: OFF | } Digital or
ON | : relay output
DIAL: START |_| 3
PULSE }
DIA2: STOP
PULSE
t
>
Figure 2.5-21  Ext. brake control:  a) Start/Stop logic selection par2. 1=0, 1o0r 2
b) Start/Stop logic selection par 2. 1 = 3.
The brake control signal can be programmed via the digital output DO1 or via
one of the relay outputs RO1 and RO2, see parameters 3. 6—3. 8.
3.19 Drive temperature limit supervision
0 = No supervision
1 = Low limit supervision
2 = High limit supervision
If temperature of the unit goes under/over the set limit (par. 3. 20) this function
generates a warning message via the digital output DO1 and via a relay output RO1
or RO2 depending on the settings of the parameters 3. 6—3. 8.
3.20 Drive temperature supervision limit value

The set temperature value to be supervised with the parameter 3. 19.
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Fall o
N =

el
»w

4.5

4.6

Acc/Dec ramp 1 shape
Acc/Dec ramp 2 shape

The acceleration and deceleration ramp shape can be programmed with these
parameters.

Setting the value = 0 gives you a linear ramp shape. The output frequency immediately
follows the input with a ramp time set by parameters 1. 3, 1. 4 (4. 3, 4. 4 for Acc/Dec
time 2).

Setting 0.1—10 seconds for 4. 1

(4. 2) causes an S-shaped ramp.
The speed changes are smooth.
Parameter 1.3/ 1.4 (4. 3/ 4. 4) .
determines the ramp time of the
acceleration/deceleration in the 514
middle of the curve. See figure (4.3, 4.4)
2.5-22.

A
f [Hz]

4.1(4.2)

4.1(4.2)

i

>
UDO009K20

. . Figure 2.5-22  S-shaped acceleration/deceleration.
Acceleration time 2

Deceleration time 2

These values correspond to the time required for the output frequency to accelerate
from the set minimum frequency (par. 1. 1) to the set maximum frequency (par. 1.
2). With this parameter it is possible to set two different acceleration/deceleration
times for one application. The active set can be selected with the programmable
signal DIA3. See parameter 2. 2. Acceleration/deceleration times can be reduced
with a free analog input signal. See parameters 2. 18 and 2. 19.

Brake chopper

0 = No brake chopper
1 = Brake chopper and brake resistor installed
2 = External brake chopper

When the drive is decelerating the motor, the energy stored in the inertia of the motor
and the load is fed into the external brake resistor. If the brake resistor is selected
correctly the drive is able to decelerate the load with a torque equal to that of
acceleration. See the separate Brake resistor installation manual.

Start function
Ramp:

0 The drive starts from 0 Hz and accelerates to the set reference frequency within
the set acceleration time. (Load inertia or starting friction may cause prolonged
acceleration times).
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Flying start:

1 The drive starts into a running motor by first finding the speed the motor is
running at. Searching starts from the maximum frequency down until the actual
frequency reached. The output frequency then accelerates/decelerates to the
set reference value at a rate determined by the acceleration/deceleration ramp
parameters.

Use this mode if the motor may be coasting when the start command is given.
With the flying start it is possible to ride through short utility voltage interruptions.
4.7 Stop function

Coasting:

0 The motor coasts to an uncontrolled stop with the SV9000 off, after the Stop
command.

Ramp:

1 After the Stop command, the speed of the motor is decelerated based on
the deceleration ramp time parameter.

If the regenerated energy is high, it may be necessary to use an external
braking resistor for faster deceleration.
4.8 DC braking current

Defines the current injected into the motor during DC braking.

The DC braking current can be reduced from the setpoint with a external free

analog input signal, see parameters 2. 18 and 2. 19.

4.9 DC braking time at stop

Determines whether DC braking is ON or OFF. It also determines the braking duration
time of the DC-brake when the motor is stopping. The function of the DC-brake
depends on the stop function, parameter 4. 7. See figure 2.5-23.

0 DC-brake is not used

>0 DC-brake is in use and its function depends of the stop function,
(parameter 4. 7), The time is set by the value of parameter 4. 9:

Stop-function = 0 (coasting):

After the stop command, the motor will coast to a stop with the SV9000 off.

With DC-injection, the motor can be electrically stopped in the shortest possible
time, without using an optional external braking resistor.

The braking time is scaled according to the frequency when the DC- braking
starts. If the frequency is > nominal frequency of the motor (par. 1.11), the value
of parameter 4.9 determines the braking time. When the frequency is < 10%
of the nominal, the braking time is 10% of the set value of parameter 4.9. See
figure 2.5-13.

Stop-function = 1 (ramp):

After a Stop command, the speed of the motor is reduced based on the
deceleration ramp parameter. If no regeneration occurs due to load inertia DC-
braking starts at a speed defined by parameter 4. 10.
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A A
fout [Hz) fout [Hl

N Output frequency

<
N Motor speed

N
N

\\ Output frequency
N
N Motor speed
DC-braking ON 0,1xfn _—
N \\ +— DC-braking ON
AN t \
N » »

‘ t=1xpar.4.9 t=0,1xpar. 4.9
RUN RUN UD012K21
STOP

STOP

Figure 2.5-23 DC-braking time when par. 4. 7 = 0.

The braking time is defined N
by par. 4. 9. If the load has a fout (2]
high inertia, use an external O
braking resistor for faster
deceleration.See figure 2.5-
24,

N Motor speed

\Y
\ Output frequency

\
\ DC-braking

\ t

\ >
>

I
I
I
I
I
I
I
I
I
I
|
Par.4.10 [ -------- . \
I
I
I
I
I
I
I

t=Par. 4.9
RUN

STOP UD012K23

4.10 Execute frequency of DC- Figure 2.5-24  DC-braking time when par. 4. 7
brake during ramp Stop =1

See figure 2.5-24.
4.1 DC-brake time at start £, [Hz]
0 DC-brake is not used

>0 The DC-brake is activated
by the start command
given. This parameter
defines the time before the
brake is released. After the
brake is released the output t
frequency increases ! Par4. 11!
according to the set start >

. RUN
function parameter 4. 6 STOP UDO012K22

\

and the acceleration
parameters (1. 3, 4. 1 or 4.
2, 4. 3). See figure 2.5-25.

Figure 2.5-25  DC-braking time
at start.
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4.12 Jog speed reference

This parameter value defines the jog speed if the DIA3 digital input is programmed
for Jog and is selected. See parameter 2. 2.

5.1-5.6 Prohibit frequency area
Low limit/High limit

In some systems it may be
necessary to avoid certain Output

. frequency [Hz]
frequencies because of
mechanical resonance
problems.

With these parameters it is | |- ___ .
possible to set limits for three "skip | |
frequency" regions between 0 Hz ; ;
and 500 Hz. The accuracy of the ‘ ‘

51 | 5.2
setting is 0.1 Hz. See figure 2.5-26 5.3 | 5.4 | [requency
5.5 5.6 reference

1 1
: : Reference [Hz]
T T >

UDO012K33

Figure 2.5-26 ~ Example of prohibit frequency
area setting.

6.1 Motor control mode

0 = Frequency control:  The I/O terminal and panel references are frequency
(V/Hz) references and the drive controls the output frequency
(output freq. resolution 0.01 Hz)

1 = Speed control: The I/O terminal and panel references are speed
(sensorless vector) references and the drive controls the motor speed (control
accuracy  0.5%).

6.2 Switching frequency

Motor noise can be minimized by using a high switching frequency. Increasing the
switching frequency reduces the current capacity of the SV9000.

Before changing the frequency from the factory default 10 kHz (3.6 kHz >40 Hp) check
the drive derating in the curves shown in figures 5.2-2 and 5.2-3 in chapter 5.2 of the
User's Manual.

Field weakening point
Voltage at the field weakening point

& o
AW

The field weakening point is the output frequency where the output voltage reaches
the set maximum value (parameter 6. 4). Above that frequency the output voltage
remains constant at the set maximum value. Below that frequency the output voltage
depends on the setting of the V/Hz curve parameters 1. 8,1.9,6.5,6.6 and 6. 7.
See figure 1.5-16.

When the parameters 1. 10 and 1. 11, nominal voltage and nominal frequency of the
motor, are set, parameters 6. 3 and 6. 4 are also set automatically to the same values.
If you need different values for the field weakening point and the maximum output
voltage, change these parameters after setting parameters 1. 10 and 1. 11.
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6.5

6.6

6.7

oo
© o™

7.1

V/Hz curve, middle point frequency

If the programmable V/Hz curve has been selected with parameter 1. 8, this parameter
defines the middle frequency point of the curve. See figure 2.5-27.

V/Hz curve, middle point voltage

If the programmable V/Hz curve has been selected with parameter 1. 8, this parameter
defines the middle point voltage (% of motor nominal voltage) of the curve. See figure
2.5-27.

Output voltage at zero frequency

If the programmable V/Hz curve has been selected with parameter 1. 8, this parameter
defines the zero frequency voltage (% of motor nominal voltage) of the curve. See
figure 2.5-27.

Parameter Default: nominal
6.4 voltage of the
motor

| Field weakening
point

|

|

Parameter 6.6 |

Default 10% —

| Default: nominal frequency

Parameter 6.7 | of the motor

Default 1.3 % | |
Parameter 6.5 Parameter 6.3  f[Hz]

(Default 5 Hz)

(g

Figure 2.5-27  Programmable V//Hz curve.

Overvoltage controller
Undervoltage controller

These parameters allow the over/undervoltage controllers to be switched ON or OFF.
This may be useful in cases where the utility supply voltage varies more than -15%—
+10% and the application requires a constant speed. If the controllers are ON, they
will change the motor speed in over/undervoltage cases. Overvoltage = faster,
undervoltage = slower.

Over/undervoltage trips may occur when controllers are not used.

Response to the reference fault

0 = No response

1 = Warning

2 = Fault, stop mode after fault according to parameter 4.7
3 = Fault, always coasting stop mode after fault detection

A warning or a fault action and message is generated if the 4—20 mA reference
signal is used and the signal falls below 4 mA. The information can also be
programmed via digital output DO1 and via relay outputs RO1 and RO2.
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7.2

7.3

7.4

Response to external fault

0 = No response

1 = Warning

2 = Fault, stop mode after fault according to parameter 4.7
3 = Fault, always coasting stop mode after fault detection

A warning or a fault action and message is generated from the external fault
signal on digital input DIA3. The information can also be programmed into digital
output DO1 and into relay outputs RO1 and RO2.

Phase supervision of the motor

0 = No action
2 = Fault

Phase supervision of the motor ensures that the motor phases have approximately
equal current.

Ground fault protection

0 = No action
2 = Fault message

Ground fault protection ensures that the sum of the motor phase currents is zero.
The standard overcurrent protection is always present and protects the frequency
converter from ground faults with high current levels.

Parameters 7. 5—7. 9 Motor thermal protection

General

Motor thermal protection protects the motor from overheating. The SV9000 drive is
capable of supplying higher than nominal current to the motor. If the load requires
this high current there is a risk that motor will be thermally overloaded. This is true
especially at low frequencies. With low frequencies the cooling effect of the motor
fan is reduced and the capacity of the motor is reduced. If the motor is equipped
with a separately powered external fan, the load derating at low speed is small.

Motor thermal protection is based on a calculated model and it uses the output cur-
rent of the drive to determine the load on the motor. When the motor is powered
from the drive, the calculated model uses the heatsink temperature to determine
the initial thermal state of the motor. The calculated model assumes that the ambi-
ent temperature of the motor is 40°C.

Motor thermal protection can be adjusted by setting several parameters. The thermal
current | specifies the load current above which the motor is overloaded. This cur-
rent level is a function of the output frequency. The curve for |_is set with param-
eters 7.6, 7.7 and 7. 9. See figure 2.5-28. The default values of these parameters
are set from the motor nameplate data.

With the output current at |- the thermal state will reach the nominal value (100%).
The thermal state changes by the square of the current. With output current at 75%
of | the thermal state will reach 56% and with output current at 120% of | the thermal
stage would reach 144%. The function will trip the drive (refer par. 7. 5) if the thermal
state reaches a value of 105%. The response time of the thermal model is deter-
mined by the time constant parameter 7. 8. The larger the motor, the longer it takes
to reach the final temperature.
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The thermal state of the motor can be monitored through the display. Refer to the
table for monitoring items. (User's Manual, table 7.3-1).

CAUTION! The calculated model does not protect the motor if the cooling of
the motor is reduced either by blocking the airflow or due to dust or
dirt.

7.5 Motor thermal protection

Operation:
0 =Notin use
1 = Warning
2 = Trip function

Tripping and warning will give a display indication with the same message code. If
tripping is selected the drive will stop and activate the fault stage.

Deactivating the protection by setting this parameter to 0, will reset the thermal stage
of the motor to 0%.

7.6 Motor thermal protection, break point current

This current can be set between 50.0—150.0% x | .-
This parameter sets the value for thermal current at frequencies above the break
point on the thermal current curve. Refer to the figure 2.5-28.

The value is set as a percentage of the motor nameplate nominal current , parameter
1. 13, not the drive's nominal output current.

The motor's nominal current is the current which the motor can withstand in direct
online use without being overheated.

If parameter 1. 13 is adjusted, this parameter is automatically restored to the default

value.
Setting this parameter (or A
parameter 1. 13) does not affect Current
the maximum output current of the gr;‘r'_t 1.7
drive. Parameter 1. 7 alone
determines the maximum output Overload area
. Par. 7.6 — ————— — — — —_— |-|-
current of the drive. |
\
\
Par. 7.7 f \
\
\
\
\ f [HZ]

Par. 7.9 UMCH7_91

Figure 2.5-28 Motor thermal current, |
curve.

7.7 Motor thermal protection, zero frequency current

This current can be set between 10.0—150.0% X I motor-
This parameter sets the value for thermal current at zero frequency. Refer to the
figure 2.5-28.

The default value is set assuming that there is no external fan cooling the motor. If
an external fan is used this parameter can be set to 90% (or higher).
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7.8

7.9

The value is set as a percentage of the motor's nominal nameplate current,
parameter 1. 13, not the drive's nominal output current. The motor's nominal current
is the current which the motor can stand in direct on-line use without being
overheated.

If you change parameter 1. 13, this parameter is automatically restored to the default
value.

Setting this parameter (or parameter 1. 13) does not affect to the maximum output
current of the drive. Parameter 1. 7 alone determines the maximum output current
of the drive.

Motor thermal protection, time constant

This time can be set between 0.5—300 minutes.

This is the thermal time constant of the motor. The larger the motor the greater
the time constant. The time constant is defined as the time that it takes the calcu-
lated thermal stage to reach 63% of its final value.

The motor thermal time is specific to a motor design and it varies between different
motor manufacturers.

The default value for the time constant is calculated based on the motor
nameplate data from parameters 1. 12 and 1. 13. If either of these parameters is
reset, then this parameter is set to default value.

If the motor's tg -time is known (given by the motor manufacturer) the time
constant parameter could be set based on tg -time. As a rule of thumb, the motor
thermal time constant in minutes equals to 2xtg (g in seconds is the time a motor
can safely operate at six times the rated current). If the drive is stopped the time
constant is internally increased to three times the set parameter value. Cooling in
the stop stage is based on convection with an increased time constant

Motor thermal protection, break point frequency

This frequency can be set between 10—500 Hz.

This is the frequency break point of the thermal current curve. With frequencies
above this point the thermal capacity of the motor is assumed to be constant.
Refer to the figure 2.5-28.

The default value is based on the motor's nameplate data, parameter 1. 11. It is 35
Hz for a 50 Hz motor and 42 Hz for a 60 Hz motor. More generally it is 70% of the
frequency at the field weakening point (parameter 6. 3). Changing either parameter
1. 11 or 6. 3, will restore this parameter to its default value.

A
Motor temperature
"1 | a . oo
i Trip area i /‘
105% A e
| | I ,~’\.
i
Motor : H R ! ’
....... Trip/warning
currem! ““““““ i I 4 par. 7.5
e 1 [ v 1. | £
| .:. N, !.
I/ |
T .:' Time constant T*
"""""" Motor temperature @ = (I/I7)2 x (1-e7YT) Time

T

* Changed with motor size and

adjusted with parameter 7. 8 UMCH7_92

Figure 2.5-29 Calculating motor temperature.
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Parameters 7. 10— 7. 13, Stall protection
General

Motor stall protection protects the motor from short time overload situations like a
stalled shaft. The reaction time of stall protection can be set shorter than with motor
thermal protection. The stall state is defined with two parameters, 7.11, Stall Current
and 7.13., Stall Frequency. If the current is higher than the set limit and output
frequency is lower than the set limit the stall state is true. There is no true detection
of shaft rotation. Stall protection is a type of overcurrent protection.

Stall protection

Operation:

0 = Not in use
1 = Warning
2 = Trip function
Tripping and warning will give a display indication with the same message code. If

tripping is set on, the drive will stop and generate a fault. Deactivating the stall
protection by setting the parameter to 0 will reset the stall time counter to zero.

Stall current limit A

7.1

[
The current can be set between

0.0—200% x |

In a stall the current has to be
above this limit. See figure 2.5-
30. The value is set as a
percentage of the motor name-
plate nominal current, parameter
1. 13. If parameter 1. 13 is
adjusted, this parameter is
automatically restored to its
default value.

nMotor”

Stall area

Par. 7. 11

f [HZ]

»

>

Par. 7. 13 umch7_11

Stall time Figure 2.5-30  Setting the stall characteristics.

The time can be set between
20—120s. A Stall time counter
This is the maximum allowed
time for a stall. There is an
internal up/down counter to
count the stall time. See figure
2.5-31. If the stall time counter
value goes above this limit, this
protection will cause a trip (refer
to the parameter 7. 10).

Trip area
Par. 7. 12

Trip/warning
par. 7. 10

Maximum stall frequency

UMCH7_12

This frequency can be set
between 1—f__ (param. 1. 2). In
the stall state the ouput frequency
has to be smaller than this limit.
See figure 2.5-30.

Time
>

I

Stall T
No stall J I—I

Figure 2.5-31  Counting the stall time.




SV9000 Local/Remote Control Application Page 2-35

Parameters 7. 14— 7. 17, Underload protection
General

The purpose of motor underload protection is to ensure there is a load on the motor
while the drive is running. If the motor load is reduced, there might be a problem in
the process, e.g. broken belt or dry pump.

Motor underload protection can be adjusted by setting the underload curve with
parameters 7. 15 and 7. 16. The underload curve is a squared curve set between
zero frequency and the field weakening point. The protection is not active below
5Hz (the underload counter value is stopped). See figure 2.5-32.

The torque values for setting the underload curve are set with percentage values
which refer to the nominal torque of the motor. The motor's nameplate data,
parameter 1.13, the motor's nominal current and the drive's nominal current Ict
are used to create the scaling ratio for the internal torque value. If other than a
standard motor is used with the drive, the accuracy of the torque calculation is
decreased.

7.14 Underload protection
Operation:

0 = Not in use
1 = Warning message
2 = Fault message

Tripping and warning will give a display indication with the same message code. If
tripping is set active the drive will stop and activate the fault stage.

Deactivating the protection, by setting this parameter to 0, will reset the underload
time counter to zero.

7.15 Underload protection, field weakening area load

The torque limit can be set y
between 20.0—150 % X Thmotor-

This parameter is the value for
the minimum allowed torque
when the output frequency is
above the field weakening point.
Refer to the figure 2.5-32.

If parameter 1. 13 is adjusted,
this parameter is automatically
restored to its default value. Par. 7. 16

A Torque

Par. 716 |- - - - -~

| f [Hz]

Underload

area

5‘ Hz Field weakéning ChCH7 15

point par. 6. 3

7.16 Underload protection, zero Figure 2.5-32  Setting of minimum load.
frequency load
The torque limit can be set between 10.0—150 % X T wmotor-

This parameter is the value for the minimum allowed torque with zero frequency.
See figure 2.5-32. If parameter 1. 13 is adjusted, this parameter is automatically

restored to its default value.
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7.17 Underload time A Underload time counter
This time can be set between 2.0—
600.0 s. Trip area
This is the maximum allowed time Par.7.17 1

I
\
! Trip/warning

: par. 7. 14

for an underload state. There is an
internal up/down counter to
accumulate the underload time.
See figure 2.5-33.

If the underload counter value
goes above this Ilimit, the
underload protection will cause a
trip (refer to the parameter 7. 14).
If the drive is stopped the onderl.
underload counter is reset to zero. No under.—— L] L

UMCH7_17

Time

| o

Figure 2.5-33  Counting the underload time.

Automatic restart: number of tries
Automatic restart: trial time

© oo
N =

The Automatic restart function restarts the drive after the faults selected with
parameters 8. 4—8. 8. The Start type for Automatic restart is selected with parameter
8. 3. See figure 2.5-34.

A
Number of faults

during t = tyig) tirial

o —
4L ‘ trial
P/
—_—
|
|
2+ | Par.8.1=3
. lirig = par. 8.2
1 |

t

»
=

b MM

Three faults Four faults |

RUN
STOP_ _ _ _ o _______ |_

Figure 2.5-34 Automatic restart.

Parameter 8. 1 determines how many automatic restarts can be made during the
trial time set by the parameter 8. 2.

The count time starts from the first autorestart. If the number of restarts does not
exceed the value of parameter 8.1 during the trial time, the count is cleared after the
trial time has elapsed. The next fault starts the counting again.




SV9000 Local/Remote Control Application Page 2-37

8.3 Automatic restart, start function
The parameter defines the start mode:

0 = Start with ramp
1 = Flying start, see parameter 4. 6.

8.4 Automatic restart after undervoltage

0 = No automatic restart after undervoltage fault
1 = Automatic restart after undervoltage fault condition returns to normal.
(DC-link voltage returns to the normal level)

8.5 Automatic restart after overvoltage

0 = No automatic restart after overvoltage fault
1 = Automatic restart after overvoltage fault condition returns to normal
(DC-link voltage returns to the normal level)

8.6 Automatic restart after overcurrent

0 = No automatic restart after overcurrent fault
1 = Automatic restart after overcurrent faults

8.7 Automatic restart after reference fault

0 = No automatic restart after reference fault
1 = Automatic restart after analog current reference signal (4—20 mA)
returns to the normal level (>4 mA)

8.8 Automatic restart after over-/undertemperature fault

0 = No automatic restart after temperature fault
1 = Automatic restart after heatsink temperature has returned to its normal
level between -10°C—+75°C.
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Notes:
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