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1.1

Introduction

Introduction

This brief instruction shall help you during initial operation of an SD2S as V/f converter.

The drive function "HSPAM / VF " allows easy operation of asynchronous motors with-
out sensor. Depending on the device type output frequencies up to 2000 Hz or
10000 Hz can be reached.
» SD2, SD2S with fixed intermediate circuit voltage:

max. output frequency = 2000 Hz
» SD2T, SD2S with controlled intermediate circuit voltage:

max. output frequency = 10000 Hz

The V/f control is an open-loop system without position or speed measurement. Since
there is no measuring system available, the respective reference speed value is dis-
played as actual motor speed.

Optionally you can connect a suitable motor measuring system to evaluate the actual
motor speed and thus check the states "reference value reached" and "speed zero".
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Fig. 1: Structure of the V/f control
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2.1

2.2

2.3

Device Connection and Software Startup

Device Connection and Software
Startup

‘g;‘ Read the hardware and software documentation of your device and pay at-
tention to the safety instructions.

Install Software

2 Install the latest version of the software drivemaster2 on your PC.
This is located in the download directory of the SIEB & MEYER web page under
www.sieb-meyer.de. (Please use the guest login.)

SD2S Connection and Switch-on

The following connectors must be wired at the least:
»  power supply (single-phase/three-phase)
» motor phases (U, V, W, PE)
»  OSSD (safety circuit)
- connection without safety function:
X10 (0362140xy - 0362143xy): bridge pin 1 and pin 3 to pin 6
X43 (0362145xy - 0362148xy): bridge pin 1 and pin 3 to pin 5
»  communication with PC (e.g. USB port)
» external ballast resistor, if applicable

@3 We recommend also to connect the digital input D-IN2 with a quick stop func-
tion.

©  Switch on the device now.
The device driver has been copied during the software installation. After switch-on
the driver for the SD2S is selected automatically by the operating system.
With USB connection the driver installation may take some time. When the driver
was installed correctly, the Windows Device Manager displays it as "LibUsb-Win32
SM2 TUSB3410".

Start Software

©  Start the software drivemaster?2.

© Select the option "Setup connection to the device" in the start screen and config-
ure the type of communication.

Click on the button "Search devices + connect" to apply your selection.

The connected SD2S is found by the software and appears in the user interface
as online device.

LNV

According to the delivery status of the device there are the following possibilities now:
1. The device was delivered with a complete parameter set (incl. controller adjust-

ment).
a) The preset project is uploaded from the device. The device is ready for opera-
tion.

2. The device was delivered without parameter set.

SD2S Setup Instructions - V/f Operation 7
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Device Connection and Software Startup ﬁ

a) The parameter set must be created according to the data sheet of the motor
manufacturer. The controller parameters must be set.
b) An existing parameter set must be written into the device.
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Create Parameter Set

Create Parameter Set

If the device was delivered without parameter set, the following window is displayed af-
ter the device search.

I SIEB & MEYER AG - drivemaster? - V1.8 - [ Build 164 - 21.07.2010 ]

- Project Edit Loader Settings Extras Help

EE’ Device overview I’} Diagnosis }

{! sD2:0-03521 400C
= '-j Drv: 0A-03621 40DC-A

- User Level; admin <8

WiNew ISl R U o Fou O D04

Summary

Il? empty parameter set

The parameter set is not initialized. To get a valid
parameter set youcan ...

|7 Dpen a parametes file ...

SIEB & MEYER

<. Cieate a parameter set .. \
Parameter set
£ e
1

an]‘ekt} Orline Praojekt Host: localhost

Server: S&M USB Server W2.0 (GUI)

® Click on the button "Create a parameter set ...". A respective wizard will be

l Fow 0-Drv: 04 - Online

opened. It takes you step-by-step through the parameter set creation.

2 Step 1 - Drive Hardware: The basic drive is recognized automatically by the soft-

ware.

> Step 2 — Basic Data: Select the drive function "HSPAM / VF ".
> Step 3 — Motor Selection: Select the option "Edit all motor data" and edit the field

"Motor type".
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Create Parameter Set

¢ Step 4 — Motor Data: Enter the motor data from the data sheet provided by the
motor manufacturer. For the parameter set of the V/f control the highlighted motor

data (in bold) are necessary and must be adapted to the connected motor.

SIEB & MEYER AG - drive: :

Setup a new drive ..

3. Motor Selection

4. Motor Data

5. Motor Feedback

Enter the single motor parameters. Every parameter ist necessary for the operation of the
drive and must be set.

Motor parameters
Rated current 3.54 Arms =
Peak current »14-14 Arms
I2t time 5.0 s
Minimum speed 0.00 RPM
Maximum speed |60000.00 RPM
Pole pairs 1
Moment of inertia 0.0010 kgm2/1000
Stator resistance ( Phase /Phase ) 1.000 Ohm =
©) Help € Back Next £ X Cancel

> Step 5 — Motor Feedback: Select a motor measuring system (e.g. sensorless).

© Step 6 — Controller: Enter the parameters of the V/f characteristic curve.

SIEB & MEYER AG - drive:

Setup a new drive ..

5. Motor Feedback

6. Controller

7. Operating Mode

The voltage must be

in a range from 5. 10 Vac to 707.11 Vac.

Enter the nominal voltage for the VF-Curve form the data sheet of your motor.

VIf Curve
v
Nom.Voltage
229.81 |Vac Idle reduction about l
__---[s0.0 % --=-=-%
Min.Voltage T
5.00 Vac
+ f
5 Hz Nom.Frequency |1000 Hz Max.Speed
Nom.Speed 50000 |RPM 60000 RPM
Enable slip compensation [¥] Nom.Slip 1000 RPM
©) Help € Back Next £ X Cancel

- Min. Voltage: At first you set the minimum voltage of the V/f curve. The volt-
age does not fall below this value even at very low speeds. Thus, sufficient
magnetization is available at all times.

- Nom. frequency / nom. speed: Then the nominal slip is defined at the nominal
operating point of the motor. If desired you can use the nominal slip for the
slip compensation.

- Idle reduction in %: Finally you can set the voltage reduction during no-load
operation. This value automatically sets the load compensation, which stops

the voltage reduction as soon as the nominal load is reached again.

¢ Step 7 — Operating Mode: The operating mode is always "Velocity mode 1". Select
the control channel according to the connection.
¢ After you have finished the parameterization with the wizard, select the menu

A
"Loader — Write parameters to drive" or the button -ﬂ-_. Then the parameters are
loaded into the device.

10
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Create Parameter Set

@’ If the system software of your device is not suitable for the parameterization,
a respective message will pop up. In this case update the system software as

described in the dialog window.

The latest version of the software drivemaster? always includes the latest
system software.

SD2S Setup Instructions - V/f Operation
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Parameters of the Controller

Parameters of the Controller

After the parameter set has been created by means of the wizard the drive is properly
set to operate the motor. However, depending on the specific application you must
configure several additional setting in the controller parameters.

The following sections describe the controller settings for V/f operation.

4.1

V/f Characteristic Curve

For V/f control the motor voltage is set via a table proportionally to the rotating field fre-
quency. The output voltage depends on the current reference speed value and is auto-
matically set to the correct value. Thereby possible variations of the supply voltage are
considered and compensated.

There are two methods for setting the parameters of the V/f characteristic curve:
1. Only the values for nominal voltage and nominal frequency are known. In this case
the parameter wizard provides the suitable characteristic curve. There is no need

to enter more data.

2. A complete V/f characteristic curve is available. In this case the V/f characteristic
curve can be entered in the software drivemaster2 via the corresponding parame-

ter page.

[l Device overview  [I5 Parameters l

g PO0: diive

- [l Configuration
Ej"! tonitorings
@ Analog signals
-4 Digital signals
% Motor potentiometer
Eiﬁ Encoder emulation
=Py Contraller

1y, Speed rel. values

P Speed controller

L £2 Cunrent controller

8 7 VF Characteiistic cuive

L Compensation

| V/f Characteristic curve 1 [2]
Characteristic curve
240 ]
e |
220- o '
2004 s !
1801 /// :
— 160 e
g ~
z 1404 /_),/
2, 1204
< 1004 ,//
- o
804 ot
60 Pt
40 ol
204
0 e - 0 - . v - ~ ]
0 100 200 300 400 S00 600 700 800 900 1.000
Frequency [Hz]
[ =) Copy l [ o Check ]
Bending point 1 |2 3 |4 |5 |B |? |B
Frequency [Hz] 5 800 1000 1000 1000 1000 1000 1000
Yoltage [Vac] 50 2298 2298 2298 2298 2298 2298 2298

@ Make sure that you enter the voltage values of the V/f characteristic curve as

AC voltage.

4.2 Compensation

Via the parameter page "Compensation”" you can set load and slip compensation.

SD2S Setup Instructions - V/f Operation
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421

422

14

Load Compensation

You can set the following modes for the compensation:

» FC2 load compensation: compatible to older devices and to the series FC2
You should use this mode only to apply older parameter sets.

» Load compensation: standard load compensation

(g;‘ For V/f control you can switch between FC2 load compensation and standard
compensation. The values are converted accordingly.

The standard load compensation provides the option "ldle reduction to". By means of
this you can reduce the V/f characteristic curve to a certain percentage during no-load
operation. Via the parameter "Load increase by" the V/f characteristic curve can be in-
creased back to 100 % as soon as nominal load is reached again.

Examples

Reduction during no-load operation

» Idle reduction to: 80 %

» Load increase by: 20 %

»  Characteristic curve during no-load operation = 80 %

»  Characteristic curve at nominal operating point = 100 %

il Device overview il Parameters 1

E- PO0: diive e Compensation [2]
[ "' Configuration

1% Monitorings

+-{" Analog signals Compensation mode |Load compensation |*

-] Digital signals

(#-48% Motor potentiometer

- @ Encoder emulation v

=177 Controller Nref RPM fref
{—, Speedref. values @ - s+ £ i & D
1 Speed controller i
## Curent controller
{7~ VF Characteristic curve
. g8 M Compensalion Ide reduction about  *
30.0 %

=

Slip compensation Load increase to
Eﬂ 1000.000 |RPM 20.0 %
2.48 Arms Irated-cos phi = 2.48 Arms

Reduction during no-load operation with overcompensation
» Idle reduction to: 80 %

» Load increase by: 40 %

»  Characteristic curve during no-load operation = 80 %

»  Characteristic curve at nominal operating point = 120 %

lg’ If you have set an overcompensation via the load increase, the output volt-
age is higher than the one set in the V/f characteristic curve.

Slip Compensation

The slip compensation is an open-loop control to compensate the slip of an asynchro-
nous motor.
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4.3

Parameters of the Controller

The correct settings are taken from the data entered in the parameter wizard (nominal
slip, rated current and power factor cos phi).

As an alternative the slip can be determined by means of an external measuring de-

vice. For this purpose proceed as follows:

© Load the drive with nominal load.

2 Record the active current of the drive and measure the real speed externally.

© Enter the two values in the corresponding input fields below the point "Slip com-
pensation".

Speed Controller

The speed controller can be used only when a speed measuring system is available.
At first this measuring system must be parameterized correctly on the page "Motor
measurement system".

T[] Device overview :_'_. Parameters I

5 P aive ]
- [l Configuration
@111 Monitorings
@"_ . Analog signals
E]-“..dﬂ Digital signals
-\ Motor potentiometer
[+ Encoder emulation
=7 Controller (-]

1y, Speed rel. values Speed controller active ||

21 Speed contialier »

B ## Current contioller Speed control only at )
il VF Characteristic curve constant ref. value
i Compensation

Ref, val. 1 N-Rot.Field

+*

+
-

Amplification Kp  Filter time
1.000 512.000 |ms

Integration time Tr

512.00 ms
Tacho

The speed controller is a bypass controller. Due to its structure it can only operate with
an amplification (Kp) in the range of 0.0 to 1.0.

Since the available measuring systems have low dynamics, a very long integration
times (Ti) must be set. This is in the range of 128 ms to 1000 ms.

Ideally filter time and integration time are the same.

SD2S Setup Instructions - V/f Operation 15
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4.4 Current controller

Via the parameter page "Current controller" the current limitation is set and a holding
function is selected. In addition the current-controlled startup and braking and the flying
restart are activated and configured here.

T[] Device overview 5 Parameters l

E--ﬁ PO0: diive ] Current controller [7)
[ Configuration
&-41% Monitorings
3] ‘.:' Analog signals
) ’)d_f‘ Digital sighals

ﬁ Encoder emulation ;SPT / Output stage
E-P7 Controller =
F2d Cuitent conliolles Limitation T

-4, Speed ref. values
12 VF Characteristic curve
[ Compensation Holding function Integration time Ti
P Speed controller |

5.00 Arms 3.000  |vrms/Arms

¢ Holding current - 1.000 ms
C] -.’9: Motor potentiometer c
Holding current
1.40 Arms Actual current value
@
Current controlled startup / breaking Flying restart
[¥] startup function enabled [¥] Flying restart enabled
Startup current Switching threshold [¥] Only in ref. value direction
2.00 e 500.000 |RPM _) After every coast to stand stil

@ Far each Controller On
Flying restart current  Flying restart time

1.20 Arms 1000 ms

< | r »

441 Current limitation

The V/f control works without current control (except for standstill). Thus conventional
current limitation is not available. However, the apparent current is indirectly limited by
the acceleration and deceleration ramps.

Indirect current limitation means that the actual acceleration is changed depending on
the actual current. Thus the reference speed, the speed frequency, the voltage and al-
so the current are limited indirectly.

The following characteristic curve shows the limitation of the acceleration:

acc/
dec A

100%

0 } | >
0751 1 1251, i

max

-100% -
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Parameters of the Controller

The parameter "Limitation" indicates |,ox. The value is taken from the data entered in
the parameter wizard and can be changed, if necessary.

Example
‘[[I(.‘f -~
1‘25 ’ Imax-
0.75-1,,. 1
n
n_ref_|_limitation
0 rpm n
Il m wvv Vi VI

| 1 <0.75 - I nax

Full acceleration is available.
I 0.75  ljax < | < Imax

Acceleration is reduced.
Il Imax < 1<1.25 - [ hax

The motor is decelerated rather than accelerated.
v 1 >1.25 - | hax

Full deceleration ramp is active.
\% Imax < 1<1.25 - I hax

Reduced deceleration ramp is active.
VI 0.75 " Imax < | < lmax

The motor is accelerated again but with reduced acceleration ramp.
VI 1 <0.75 - lhax

Full acceleration is available again.
For deceleration the scheme is vice versa and the motor is accelerated:

Operating state 1 <0.75 - Ipax 0.75 * Imax < | < Inax | Imax <1< 1.25 - Ipnax 1>1.25 - Ipax

Acceleration

Full acceleration

Reduced accelera-
tion

Reduced decelera-
tion

Full deceleration

Constant speed

Constant speed

Constant speed

Reduced decelera-
tion

Full deceleration

Deceleration

Full deceleration

Reduced decelera-
tion

Reduced accelera-
tion

Full acceleration

44.2

Holding Function

In order to hold the position of the motor during standstill (O Hz), you can choose one
of the modes "Holding current" and "Holding voltage". Both modes can be selected
with or without time limit.

SD2S Setup Instructions - V/f Operation
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Holding current

In the mode "Holding current" a Pl current controller induces a voltage at the motor,
which then generates the desired current.

The parameterization of the current controller is uncritical. You can always set the am-
plification Kp to 3 V/A and the integration time Ti to 10 ms.

Holding current with time limit

In the mode "Holding current" a Pl current controller induces a voltage at the motor,
which then generates the desired current.

The parameterization of the current controller is uncritical. You can always set the am-
plification Kp to 3 V/A and the integration time Ti to 10 ms.

After the reference value zero is reached the holding current is limited to a certain time.
Its only purpose is to decelerate the motor securely to standstill.

Holding voltage

In the mode "Holding voltage" a current is generated by means of a fix voltage value.
The holding current controller is not active in this mode, i.e. there is no current limita-
tion (not even indirect).

The holding voltage can hold the position of the motor permanently.

Holding voltage too high

If you set the value for the holding voltage too high, the current flow in the motor
will be too high and possibly causes device damage. One of the following error
messages appears:

» E45 - Short circuit in power output stage

» E29 - Motor load too high (Motor I2t)

» E30 - Power output stage load too high (1%)

If you are not sure of the holding voltage value suitable for your motor, use the
function "Holding current".

Holding voltage with time limit

In the mode "Holding voltage with time limit" a current is generated by means of a fix
voltage value. The holding current controller is not active in this mode, i.e. there is no
current limitation (not even indirect).

After the reference value zero is reached the holding voltage is limited to a certain
time. Its only purpose is to decelerate the motor securely to standstill.

18 SD28S Setup Instructions - V/f Operation



Parameters of the Controller

Holding voltage too high

If you set the value for the holding voltage too high, the current flow in the motor
will be too high and possibly causes device damage. One of the following error
messages appears:

» E45 - Short circuit in power output stage

» E29 - Motor load too high (Motor I2t)

» E30 - Power output stage load too high (%)

If you are not sure of the holding voltage value suitable for your motor, use the
function "Holding current".

443

4.4.4

Current-controlled Startup / Braking

At lower speeds the voltage generated by means of V/f characteristic curve is often not
sufficient to impress full magnetizing current. For this reason a fix starting current can
be impressed for acceleration and deceleration in the low speed range.

The starting current should be set to a value between magnetizing current and rated
current. In addition a speed threshold for switching to V/F characteristic curve must be
entered.

Current-controlled starting and braking during V/f operation:

CH1 [V |N-Ref - PM CH3 IV |Is v | 1.0 Ams
CH2 IV [Vims-Motor v | 40V CH4 ¥ |lw -

-7.000 ~6.600 -5,600 -4 600 -3 600 -2.000 ~1.600 6

Flying Restart

If the controller is activated when the spindle is not at standstill but coasts down, the
spindle is decelerated to speed zero first. In the worst case, the error E45 "Short circuit
in power output stage" is triggered. In order to avoid this behavior, the spindle can be
restarted at the actual position.

"Flying restart" means that the actual spindle speed is determined and the new target
speed is reached from that point.

SD2S Setup Instructions - V/f Operation 19
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20

Typical values:

»  Flying restart current = 50 % of the rated current

»  Flying restart time = 1000 ms

If a measuring system is configured, the actual speed is not determined but direct-
ly applied from the measuring system. Thus, no time is lost by searching for the

actual speed value.

@3 The function "flying restart" can only work properly, when the current control-

ler is configured correctly.

You can set the following configurations for the "flying restart":

O After every coast to standstill

@ For each Controller On

Configuration Description tmin tmax

O Only in ref. value direction Flying restart is executed each time after acti- 0 2 % tying
O After every coast to standstill vating the output stage. restart
® For each Controller On

O Only in ref. value direction Flying restart is executed each time the spin- 0 2 X tfying
@® After every coast to standstil dle was stopped by coasting to standstill. restart
O For each Controller On

M Only in ref. value direction Flying restart is executed each time after acti- 0 tfiying restart

vating the output stage. But the controller
searches for the actual speed only in the di-
rection of the actual reference value.

M Only in ref. value direction

@® After every coast to standstill

O For each Controller On

lue.

Flying restart is executed each time the spin- 0
dle was stopped by coasting to standstill. But
the controller searches for the actual speed
only in the direction of the actual reference va-

tfIying restart

=

The spindle only coasts to standstill on controller switch-off, when this reac-
tion is configured on the parameter page "Drive control" in "Behaviors in case

of ... 'Controller off command". Select the entry "Shutdown (The motor
coasts to standstill)" in the list box.

After controller switch-off please do not deactivate the motor relays until the
message "M01 — Message power output stage ready" is reset.

Functional sequence of "flying restart™:

n_mai

n_ref

Flying restart

current

Motor
speed
determined
|

N

Cont

t L

Controller
off on
«¢—— Coast down <

Flying restart time ——p»
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Parameters of the Controller

4.5 Speed Reference Values

On the page "Speed ref. values" you can parameterize the reference value generator.

Tl Device overview [ Parameters I

_E_ﬁ‘ PO0; diive ] Speed ref. values 9

- | Configwation
= 4:'! Monitorings

= :_ Analog signals
-] Digital signals

% 2 N-Ref N-Ref controller
& Motor potentiometer @ / / : o)
-# Encoder emulation riff
= ?[ Controller T . ) = .
N < e AigEivalias Direction lock Skip velocity 1 Max. Limit Acceleration ramp
.77 Speed controller Positive = 10000.00 |RPM 60000.00 |RPM 6000 ms
b Curren contrcller Skip range 1 Min. Limit Deceleration ramp
i VF Charactlensl[c curve 1000.00 |RPM 0.00 RPM 5000 -
L Compensation
Direction of rotation  Skip velocity 2 NMin Mode Quick stop ramp
CCW |+ 0.00 RPM N-Ref=0 - 6000 ms

Skip range 2
5 0.00 RPM

Direction of rotation

The parameter defines the direction of rotation for rotary motors:
»  clockwise rotation = CW
»  counterclockwise rotation = CCW

The direction of rotation set in the software should match the actual rotation
direction of the motor. If this is not the case, two motor phases must be ex-
changed.

Direction lock

If only one direction of the motor is permitted, you can lock the other direction via this
parameter. The following settings are available:

»  None: Both positive and negative speed values are passed to the motor.

»  Positive: Positive speed values are not passed to the motor.

» Negative: Negative speed values are not passed to the motor.

Skip bandwidth

By means of a skip bandwidth you can prevent that definite speeds are driven for a
long time. These speeds might be e.g. resonances of a machine.

Example

»  Skip speed: 10000 rpm

»  Skip range: 500 rpm

» max. admissible speed below skip speed = 9500 rpm
» min. admissible speed above skip speed = 10500 rpm

SD2S Setup Instructions - V/f Operation 21
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Speed reference values within the skip bandwidth (9500 — 10500 rpm) are sup-
pressed:

Skip bandwidth

P |

11000 -+

10000 -

n_ref
9000 >

Max. limit

The parameter indicates the maximum possible speed in revolutions per minute.

Min. limit

The parameter indicates the minimum possible speed in revolutions per minute.

NMin mode

Via this parameter you can select the reference speed to be driven in case a target va-
lue below the minimum speed has been selected.

Ramps

The ramps limit the acceleration via the reference speed value. They are indicated in
milliseconds. The parameter displays the time required for reaching the speed scaling
from standstill. A ramp of e.g. 6000 ms together with a speed scaling of 60000 rpm
10000 1/min
makes a maximum acceleration of 167 1/s? or S
»  Acceleration ramp
The parameter indicates the time for the acceleration from 0 to the speed limit: (|
v (t+ At -|v (B >0)
»  Deceleration ramp
The parameter indicates the time for a break application to speed 0: (|v (t + At)| - |
v (1) <0)
»  Quick stop ramp
The parameter indicates the time for a quick stop to speed 0: (Jv (t + At)] - |v ()|
<0)

[g In the range of 0 to 6.25 % of the speed scaling the ramp times are doubled
automatically, that means the acceleration or deceleration is cut by half.
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Troubleshooting

Troubleshooting

The following problems may occur during initial operation:

mains voltage too low

Code Description Possible cause Remedy
- Direction of rotation of spindle/motor | Wiring of motor phases is faulty. Correct the wiring of motor phases
is wrong (U, V, W) according to the data
sheet.
Wiring of motor measuring system is | Correct the wiring of the motor mea-
faulty. suring system according to the data
sheet.
Software: Bit for direction of rotation | Change parameter "Direction of rota-
is set wrong. tion" (CW/CCW) in drivemaster2
(parameter page "Speed controller").
Software: Digital input "Speed direc- | Correct the digital input "Speed di-
tion" is set. rection".
Analog reference speed value is Correct the analog reference speed
wrong. value.
Software: The analog reference Analog reference speed value: Cor-
speed value is inverted. rect the parameter "Inverter" (Pa-
rameter page "Analog inputs")
E31 Speed error or slip too high (only for | Software: Settings of error E31 are | Adapt parameter "E31 - Shutdown
synchronous motors) wrong. threshold" (parameter page "Errors")
Wiring of motor phases is faulty. Correct the wiring of motor phases
(U, V, W) according to the data
sheet.
Wiring of motor measuring system is | Correct the wiring of the motor mea-
faulty. suring system according to the data
sheet.
E34 Power supply load monitoring -> On switch-on SAFETY is on. Make sure that SAFETY is off before

switch-on of the device.

Digital inputs/outputs are not work-
ing.

No voltage supply for the inputs/
outputs.

Connect X15, pin 9to 24 V.

Analog outputs are not working.

Analog outputs are overloaded.

Make sure that the analog outputs
are loaded with max. 1 mA.
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