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Legal notice

KOSTAL Industrie Elektrik GmbH
An der Bellmerei 10

58513 Ludenscheid

Germany

Tel. +49 (0)2351 16-0

Fax + 49 (0)2351 16-2400
info-industrie@kostal.com

Exclusion of liability

All names, trademarks, product names or other designations used in this manual may be legally protected, even if not indicated as such (e.g. as
a trademark). KOSTAL assumes no liability for their free usage.

The illustrations and texts have been compiled with great care. However, the possibility of errors cannot be ruled out. The compilation is made
without any guarantee.

General note on gender equality

KOSTAL is aware of how language impacts on gender equality and always make an effort to reflect this in documentation. Nevertheless, for the
sake of readability we are unable to use non-gender-specific terms throughout and use the masculine form instead.

© 2019 KOSTAL Industrie Elektrik GmbH

All rights reserved by KOSTAL, including those of reproduction by photocopy and storage in electronic media.
Commercial use or distribution of the texts, displayed models, drawings or photographs appearing in this product is not permitted.

This manual may not be reproduced, stored, transmitted or translated in any form or by means of any medium - in whole or in part - without
prior written permission.

Target group

These operating instructions should be used in conjunction with the quick setup guide provided with the product. They provide additional
information about advanced product applications and uses. The reader should be familiar with the content of the quick setup guide and in
particular should follow all the warnings and assembly guidelines it contains.
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Declaration of conformity

KOSTAL Industrie Elektrik GmbH herewith declares that the VERTIMO product range conforms to the relevant safety regulations of the Low
Voltage Directive 2014/35/EU and the EMC Directive 2014/30/EU and was developed and manufactured in accordance with the following
harmonised EU standards:

EN 61800-5-1: 2007 Adjustable speed electrical power drive systems. Safety requirements. Electrical, thermal and energy.

EN 61800-3: 2004 / A1:2012 Adjustable speed electrical power drive systems. EMC requirements and specific test methods

Limits and methods of measurement for determining electromagnetic emissions (EMC) from industrial,

EN 55011: 2007 scientific and medical (ISM) equipment

EN60529: 1992 Specifications for protection classes provided by housings

Electromagnetic compatibility

All VERTIMO systems have been developed taking into account the strictest EMC guidelines. All versions, that are intended for operation with
single-phase 230 V or three-phase 400 V supplies and for use within the European Union, are fitted with an internal EMC filter. This EMC filter is
designed to reduce the emissions fed back into the power supply by the cabling in order to meet harmonised EU standards.

The installer must ensure that the equipment/system in which the product is integrated, complies with the EMC standards of the country in
question and/or the relevant category. In the European Union, devices in which this product is fitted must comply with the EMC Directive
2014/30/EU. These operating instructions should ensure implementation of the applicable standards.

All rights reserved. Without the express written approval of the publisher, no part of these operating instructions may be copied or disseminated
in any form or with the help of any tools, be they of an electrical or mechanical nature. This includes photocopying, recording and the use of
information storage or data recovery systems.

Copyright by KOSTAL Industrie Elektrik GmbH

Information on the “General terms of sale” of KOSTAL Industrie Elektrik GmbH is available online at:

https://www.kostal-industrie-elektrik.com/de-de/downloads/-/media/document-library-folder---ki/2018/05/16/08/32/kostal-general-terms-and-
conditions-of-sale.pdf

The manufacturer is not liable for damage incurred during or as a result of transport, receipt, installation or commissioning of the device. There
are also no grounds for liability in the case of damage and consequences resulting from improper, negligent or incorrect installation or setting of
operating parameters on the drive controller, incorrect installation, unacceptable accumulations of dust, dampness, corrosive substances,
excessive vibrations/jolting or ambient temperatures beyond those stated in the design specification.

The distributor responsible for the region may offer differing terms and conditions if he deems this appropriate and is the first point of contact for
all matters relating to warranty.

These operating instructions contain the original instructions. All non-German versions are translations of these original instructions.

At the time these instructions went to print, all contents were correct. In the interest of striving for continual improvement, the manufacturer
reserves the right to change product specifications, ratings or the content of these operating instructions without notice.

These operating instructions apply to firmware version 3.07.

KOSTAL Industrie Elektrik GmbH pursues a policy of continuous improvement, and while every effort is taken to provide precise and up-to-date
details, the information in these operating instructions only serves as a guide and does not form part of any contract.

These instructions provide guidance for correct installation. KOSTAL Industrie Elektrik GmbH assumes no responsibility
for compliance with or failure to observe the applicable national or regional regulations for correctly installing this drive
controller or the associated equipment. Failure to observe these regulations may result in injury or damage to property.

The VERTIMO drive controller has high-voltage capacitors, which require some time to discharge even once
disconnected from the main supply. Before starting any work, disconnect the main supply from the grid inputs. Then wait
ten (10) minutes until the capacitors have discharged to a safe voltage level. Failure to comply with this cautionary
measure may result in severe injuries or even death.

This equipment may only be installed, adjusted and maintained by qualified specialist personnel who are familiar with the
design, how to operate the equipment and the associated risks. Before continuing, carefully read these instructions and
all other relevant manuals. Failure to comply with this cautionary measure may result in severe injuries or even death.

> > P
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1 Safety notices

1.1 Important safety information

Carefully read and observe the following IMPORTANT SAFETY
INFORMATION and all warnings and notices provided elsewhere in
these instructions.

Danger: Indicates the risk of electric shock, which
may result in damage to the equipment, injuries or
even death if appropriate preventative actions are
not taken.

This drive controller (VERTIMO) is intended for integration in
complete equipment or systems as part of a permanent
installation. If improperly installed, the device may represent a
safety risk. The VERTIMO drive controller uses high electrical
voltages and currents, carries a large amount of stored electrical
energy and is used to control and regulate machines and systems,
the design of which means that they may cause injuries. Particular
attention must be made to electrical installation and system design
so that risks can be avoided both during normal operation and in
the event of a malfunction. This product may only be installed and
maintained by qualified electricians.

System design, installation and commissioning may only be
carried out by people suited to do so on the basis of their
knowledge and practical experience. This safety information and
the information in these instructions should be read carefully and
all information observed with regard to transport, storage and use
of the VERTIMO drive controller, including the environmental
limitations stated.

Do not perform dielectric strength tests or withstand voltage tests
on the VERTIMO drive controller. The device should be
disconnected from the power supply before any electrical
measurements are taken.

Risk of electric shock! Ensure that the VERTIMO drive controller is
VOLTAGE-FREE before starting any work.

The terminals and internal components of the device are still
subject to high voltage up to 10 minutes after disconnecting from
the grid. Before starting any work, use a multimeter to check
whether all feed-in terminals are voltage-free.

If the drive controller is connected to the grid via plug connectors,
at least 10 minutes must pass after the grid is shut down before
making the connection.

Ensure correct earthing. The earthing cable must be designed for
the maximum grid residual current, which is normally limited by
fuses or motor protection switches. Sufficiently rated fuses or line
circuit breakers must be fitted in the grid supply to the drive
controller. These ratings must satisfy local legislation and
regulations.

Check the cable connections and correct earthing in accordance
with local specifications or recommendations. The drive
controller’s leakage current may be 3.5 mA or higher; therefore,
the earthing cable must be designed for the maximum grid
residual current, which is normally limited by fuses or motor
protection switches. Sufficiently rated fuses or line circuit breakers
must be fitted in the grid supply to the drive controller. These
ratings must satisfy local legislation and regulations.

Do not work on control lines while the drive controller or external
control lines are energised.
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Danger: Indicates a potential (non-electrical)
dangerous situation, which may result in damage
to property if appropriate preventative actions are
not taken.

Within the European Union, all machinery in which this product is
used must comply with the Machinery Directive 2006/42/EC. The
machine manufacturer in particular is responsible for providing a

main grid switch and ensuring that the electrical system complies
with the EN60204-1 standard.

The level of integrity provided by the control input functions of the
VERTIMO drive controller, such as stop/start, forwards/backwards
and maximum speed, are not sufficient for use in safety-critical
applications without independent protection channels. All
applications in which a malfunction may result in injury or death
must undergo a risk assessment and additional measures may
have to be put into place as a result.

If the enable signal is active, the driven motor may start when the
power supply is switched on.

The STOP function will not eliminate potentially lethal high voltage.
Ensure that the drive controller is VOLTAGE-FREE and wait 10
minutes before undertaking any work on it. Never undertake any
work on the drive controller, motor or motor cables while input
current is still present.

The VERTIMO drive controller can be programmed so that the
driven motor is operated at a speed above or below the value
reached when the motor is connected directly to the grid supply.
Obtain confirmation from the manufacturer of the motor and driven
machine of suitability for operation above the intended speed
range before starting up the machine.

Avoid activating the automatic error reset function for systems if
this may result in a potentially dangerous situation.

VERTIMO drive controllers are only designed for use indoors.

When installing the drive controller ensure that sufficient cooling is
provided. Once the drive controller is in its installation position, do
not undertake any drilling because drilling dust and shavings may
cause damage.

Prevent the ingress of conductive or flammable foreign particles.
Combustible materials must not be stored in the vicinity of the
drive controller.

The relative humidity must not exceed 95% (non-condensing).

Supply voltage and frequency and the number of phases (1 or 3)
must correspond to the factory settings of the VERTIMO drive
controller.

Never connect the main power supply to the U, V or W output
terminals.

Do not install any automatic switching devices between drive
controller and motor.

If there are control lines in the vicinity of power cables, they must
be kept at least 100 mm apart. The lines and cables should also
cross at an angle of 90°. All terminals must be tightened to the
specified torque.

Never undertake repairs on the VERTIMO drive controller. If you
suspect errors or faults, contact your regional KOSTAL Industrie
Elektrik sales partner for assistance.
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2 General information and ratings

2.1 Drive controller article numbers

Each drive controller can be identified by its article number. This number can be found on the delivery label and type plate.
Please always quote the article numbers when placing orders.

200-240V + /- 10% 1-phase input - 3-phase output

Size kW HP Article code Article no.

380-480V + /- 10% 3-phase input - 3-phase output

A 0.37 0.5 2.3 VERA2100037F-SAMC661 10346126
A 0.37 0.5 2.3 VERA2100037F--AMC661 10346127
A 0.75 1 4.3 VERA2100075F-SAMC661 10346130
A 0.75 1 4.3 VERA2100075F--AMC661 10346131
A 1.5 2 7 VERA2100150F-SAMC661 10346134
A 1.5 2 7 VERA2100150F--AMC661 10346135
B 1.5 2 7 VERB2100150FBSAMC661 10346195
B 1.5 2 7 VERB2100150FB-AMC661 10346196
B 2.2 3 10.5 VERB2100220FBSAMC661 10346199
B 2.2 3 10.5 VERB2100220FB-AMC661 10346200

Size kw Article code Article no.
A 0.75 1 2.2 VERA4300075F-SAMC661 10346151
A 0.75 1 2.2 VERA4300075F--AMC661 10346188
A 1.5 2 41 VERA4300150F-SAMC661 10346191
A 1.5 2 41 VERA4300150F--AMC661 10346192
B 1.5 2 41 VERB4300150FBSAMC661 10346203
B 1.5 2 4.1 VERB4300150FB-AMC661 10346204
B 2.2 3 5.8 VERB4300220FBSAMC661 10346207
B 2.2 3 5.8 VERB4300220FB-AMC661 10346208
B 4 5 9.5 VERB4300400FBSAMC661 10346211
B 4 5 9.5 VERB4300400FB-AMC661 10346212
o] 5.5 7.5 14 VERC4300550FBSAMC661 10346215
C 5.5 7.5 14 VERC4300550FB-AMC661 10346216
C 7.5 10 18 VERC4300750FBSAMC661 10346219
C 7.5 10 18 VERC4300750FB-AMC661 10346220
o] 11 15 24 VERC4301100FBSAMC661 10346223
o] 11 15 24 VERC4301100FB-AMC661 10346224
D 15 20 30 VERD4301500FBSAMC661 10346225
D 15 20 30 VERD4301500FB-AMC661 10346226
D 18.5 25 39 VERD4301850FBSAMC661 10346227
D 18.5 25 39 VERD4301850FB-AMC661 10346228
D 22 30 46 VERD4302200FBSAMC661 10346229
D 22 30 46 VERD4302200FB-AMC661 10346230
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2.2 Converter identification using the article code

The article code (see below) describes all information on the converter and options installed in the factory.

VERTIMO
VER

BaugroBe/Size

A BaugréBe A Size A
BaugréBe B Size B
BaugréBe C Size C
BaugréBe D Size D

B
C
D
Eingangsspannung / Input voltage

21 230V 1AC
43 400V 3AC

Motorennennleistung / Rated motor power

00037 0.37 kW Code/100 = power in kW
00075 0.75 kW  Code/100 = power in kW
00150 1.5 kW  Code/100 = power in kW
00220 2.2 kW Code/100 = power in KW
00400 4.0 kW Code/100 = power in KW
00550 55 kW  Code/100 = power in kW
00750 7.5 kW  Code/100 = power in kW

01100 11.0 kW Code/100 = power in KW
01500 15.0 kW Code/100 = power in KW
01850 18.5 kW Code/100 = power in KW
02200 22.0 kW Code/100 = power in kW

EMV-Filter / EMC filter
- ohne without
F EMV-Filter EMC filter
Bremschopper / Brake chopper
- ohne without
B Bremschopper Brake chopper
Bedienelemente / Control elements (72}
- O
- ohne without c
S Schalter Switch E=
©
-
Anzeigeelemente / Display o]
A Anzeige Display %
c
Feldbussysteme / Fieldbus systems 9
\[e" " Modbus RTU + CANopen "5
Schutzart / Protection class B
("=
* [N :
Generation ©
" &
1 1st generation ()
c
VER A 21 00037 F B S 1 8

V1.20 Operating manual for VERTIMO 7
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3 Mechanical installation

3.1 General
e  The VERTIMO drive controller must be installed vertically on a level, flame-resistant and vibration-free installation surface using the
integrated mounting holes or a DIN standard clamping plate (sizes A and B only).
. Never store combustible materials in the vicinity of the drive controller.
e  Ensure that the cooling air gaps described in Sections 3.3 and 3.4 remain free at all times.
e  The ambient temperature of the VERTIMO must not exceed the limit values stated in Section 10.1.
. Ensure appropriate, clean cooling air, which is free from humidity and impurities.
3.2 UL-compliant installation

Information about UL-compliant installations can be found in Section 10.4 on page 40.

3.3 Mechanical dimensions

A
I —) 1 8
L [ ) Q“ ﬁ
1

§ DB A
S
S,
B
- 12
ke Gl {ﬁ
5 15 ki Y
S - G > s H = A - F -

A 232.0| 9.13 (207.0| 8.15 |{189.0| 7.44 | 25.0 | 0.98 |162.0| 6.37 |161.0| 6.34 {148.5|5.85| 4.0 |0.16 | 8.0 [ 0.31| 2.5 5.5

B 257.0/10.12(220.0| 8.67 |200.0| 7.87 | 28.5 | 1.12 |{182.0|7.316|188.0| 7.40 {176.0| 6.93 | 4.2 |0.17 | 8.5 [ 0.33 | 3.5 7.7

C 310.0/12.20(276.5|10.89|251.5| 9.90 | 33.4 | 1.31 |238.0| 9.37 |211.0| 8.30 |197.5| 7.78 | 4.2 |0.17| 85 [ 0.33| 7.0 15.4

D 360.0{14.17|322.0{12.67|300.0{11.08| 33.4 | 1.31 |275.0/10.82|240.0| 9.44 |226.0| 8.89 | 4.2 | 0.17| 8.5 [ 0.33 | 9.5 20.9

Mounting bolts Torques
Sizes Sizes Check terminals Power connections

All sizes 4 x M4 (#8) 1,2,3 0.8 Nm (7 Ib-in) 1.5 Nm (13 Ib-in)
4 0.8 Nm (7 Ib-in) 4.1 Nm (36 Ib-in)
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3.4 Guidelines for installation

. Before installation ensure that the installation site selected
satisfies the ambient conditions for the drive controller stated in

Section 10.1.
e  The drive controller should be installed vertically on a level
surface.
e  The minimum installation spacing stated in the table below must
be observed.
e  The installation site and means of attachment should be suited q Y

to the weight of the drive controller.

. Mark the drill holes using either the drive controller as a template
or the dimensions provided above.

e  To comply with the protective class, the corresponding cable
glands must be used. The recesses for power and motor cables
are already integrated in the housing. You will find the
recommended cable gland sizes above. Recesses for control
cables can be drilled as needed.

The mounting location should be free from vibration.

Do not mount the drive in any area with excessive humidity, corrosive airborne chemicals or potentially dangerous dust particles.

Avoid mounting close to high heat sources.

The drive must not be mounted in direct sunlight. If necessary, install a suitable shade cover.

The mounting location must be free from frost.

Do not restrict the flow of air through the drive heatsink. The drive generates heat which must be naturally allowed to dissipate.
Correct air clearance around the drive must be observed.

If the location is subject to wide ambient temperature and air pressure variation, install a suitable pressure compensation valve in the drive

gland plate. c
9o
=]
_ S
If the drive has been in storage for a period longer than 2 years, the DC link capacitors must be reformed. %
£
: : - ©
Drive X top & bottom Y both sides Drive Cable gland size o
size | mm [ in | mm |  in | size Power cable Motor cable Control cable g
A 200 7.87 10 0.39 A M20 (PG13.5) M20 (PG13.5) M20 (PG13.5) <
B 200 7.87 10 0.39 B M25 (PG21) M25 (PG21) M20 (PG13.5) 8
C 200 7.87 10 0.39 C M25 (PG21) M25 (PG21) M20 (PG13.5) =

D 200 7.87 10 0.39 D M32 (PG29) M32 (PG29) M20 (PG13.5)

Above are guidelines only and the operating ambient temperature of the drive MUST be maintained within the limits shown in
section 10.1 Environmental at all times.

The typical thermal loss of the drive controller is 3% of the operating load conditions.

The dimensions stated above are simply guidelines.
The ambient temperature of the drive controller MUST always be within the stated range.

V1.20 Operating manual for VERTIMO 9
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3.5 Gland plate and lock off

The use of a suitable gland system is required to maintain the appropriate IP / Nema rating.

The gland plate has pre moulded cable entry holes for power and motor connections suitable for use with glands as shown in the following
table. Where additional holes are required, these can be drilled to suitable size. Please take care when drilling to avoid leaving any particles
within the product.

Cable Gland recommended hole sizes & types:

Power & Motor Cables

Hole size Metric cable gland PG cable gland
A 22 M20 PG13.5
B&C 29 M25 PG21
D 40 M40 PG29

UL-compliant protection (“type”) is only given if the cables are installed using a UL-recognised gland bush or inlet fitting for a flexible
conduit system that satisfies the required degree of protection.

In the case of electrical installation conduit systems, all glands must have the values specified by NEC.

Not intended for installation with rigid cable conduit systems.

Grid disconnector lock

In models with a switch, the grid disconnector can be locked in the “Off” position with the aid of a standard 20 mm padlock (padlock not part
of the scope of delivery).

IP66 / Nema 4X gland plate IP66 / Nema 4X - lock

10 Operating manual for VERTIMO V1.20
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3.6 Removing the terminal cover

To access the terminals, the front cover of the drive controller must be removed as shown.

IP66 / Nema 4X - units \

Removing the screws from the front of the product permits access to the terminals, as shown below.

— =

3.7 Routine maintenance

The drive controller should be integrated into the routine maintenance schedule to ensure optimum operating conditions at all times. This
includes:

e  The ambient temperature must be equal to or less than the value stated in the “Ambient conditions” Section (insert link).

e  The cooling element’s fans turn with ease and are free of dust.

e  The Enclosure in which the drive is installed should be free from dust and condensation; furthermore ventilation fans and air filters should
be checked for correct air flow.
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All electrical connections should also be checked to ensure that all screwed terminals are connected tightly and that the supply lines are not
displaying signs of heat damage.
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4 Power supply & control cables

4.1 Terminal compartment wiring

411

Single-phase supply

Connection points for size A

Three-phase supply

KOSTAL

00000000000

1 23 45 & 78 10N
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41.2 Connection points for sizes A, B, C and D

Single-phase supply

Three-phase supply

Lo w0l (6686000080

-
( 101N loton [Ll]
__({
" A AN
L, .
L1 LZN L
@ e 0 O
© @ﬂ
] A
( ( L | 11
| [ |
A - Incoming Power Connections see section 4.4. Incoming Power Connection for more information.
B - Motor Connections see section 4.5. Motor Connection for more information.
C - Control Terminal Connections see section 4.10. Control Terminal Connections for more information.
D - Brake Resistor see section 4.13. Optional Brake Resistor for more information.
12 Operating manual for VERTIMO
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4.2 Circuit diagram

4.2.1 1P66 (Nema 4X) without switch (option)
i spC B3R A G
B C D E
— T — = 10 v *:I—
V3 —t=— — —f o v
—-"'L-—E— — —a L2 w |J
A @ —& PE PE H =l=
® H
1 2
ol
M 2 L]
E
4
s m
L P | il I J
T
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4.2.2 P66 (Nema 4X) with switch (option) 8
o)
— ) ;
i B BR h G 3
C D E F =
— — L v fF 5
(3}
ULy =— — aw v o3
——— —| Lz w g _:
Q
A @ — PE PE 4§ J:E-q_ a
@ H v
; ‘ o 3
o
i
4
5 1m0
. L | 1 ! J
7
’
Code Section Page
Protective conductor connection 4.3 12
Input power supply 4.4 14
Selecting fuses/circuit breakers 4.4.2 14
Optional input cail 443 15
EMC-compliant installation 412 18
Internal disconnect / isolator 3.5 14
Optional brake resistor 413 18
Motorconnection 4.5 15
Analogue output 4.10.1 17
Relay output 4.10.2 17
Use of the REV/0/FWD selector switch (switched version only) 4.8 16
Analogue inputs 4.10.3 17
Digital inputs 4.10.4 17
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4.3 Protective conductor connection (PE)

Earthing guidelines

The earthing terminal of each VERTIMO drive controller must be individually and DIRECTLY connected to the earthing bus (via the filter, if
installed). In this setup, the earthing connectors of the drive controller must not be looped from one drive controller to another or to or from
another device. The earth loop impedance must comply with the relevant regional safety regulations. For compliance with the UL regulations,
UL-compliant ring cable lugs must be used for all earth connections.

The drive controller’s earthing must be connected with the system earthing. The earthing impedance must meet the requirements of national
and local safety guidelines and/or the industry’s electrical codes. The integrity of all earth connections should be checked on a regular basis.

Protective conductor
The cross-section of the potential equalisation line must be sized for the grid connection line.

Safety earthing

This is the safety earthing required for the drive controller according to the code. One of these points must be connected with steel on an
adjacent building (bar, beam), an earth spike in the ground or a busbar. The earthing points must meet the requirements of national and local
safety guidelines and/or the industry’s electrical codes.

Motor earthing
The motor mass must be connected to the drive controller’s earthing terminals.

Earth fault monitoring

All drive controllers may cause a leakage current to earth. VERTIMO drive controllers were developed for the smallest possible leakage current
in accordance with international standards. The current level depends on the length and type of motor cable, the effective clocking frequency,
the earthing connections used and the radio interference filter (RIF) installed. If using a residual current circuit breaker,

the following conditions apply:

. Use a type B device

. The device must be suitable for protecting equipment with a proportion of DC in the leakage current
. One residual current circuit breaker should be used for each VERTIMO drive controller

Cable shielding (connection)

The terminal for the safety earthing provides an earthing point for the motor’s cable shielding. The motor's cable shielding, which is connected
to this terminal (drive side), should also be connected with the motor frame (motor side). Use a shield connection terminal or EMI terminal to
connect the shielding with the protective conductor connection.

4.4 Input power supply

4.4.1 Cable selection

e For a single-phase supply, the power supply should be connected to terminals L1/L and L2/N.
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e For a three-phase supply, the power supply should be connected to terminals L1, L2 and L3. The phase sequence is irrelevant.

e For the purpose of compliance with CE and EMC specifications, see Section 4.12 EMC-compliant installation on page 18.

e |EC61800-5-1 stipulates a fixed installation with a suitable disconnecting device installed between the VERTIMO
and the AC power source. This must comply with the local safety standards (e.g. in Europe the Machinery Directive EN60204-1).

e All cables should be rated in line with local regulations. Guidelines concerning dimensioning are provided in Section 10.2.

4.4.2 Selecting fuses/circuit breakers

e In order to protect the cabling of the input current cable, fuses should be installed in accordance with the data provided in Section 10.2
Rated output table. All fuses should be rated in line with local regulations. Type gG (IEC 60269) or UL type J fuses are generally sufficient,
but type aR may also be needed in some cases. The fuses must respond in less than 0.5 seconds.

e Where permitted by local guidelines, B characteristics line circuit breakers with equivalent values can be used instead of fuses provided that
the switching capabilities are sufficient for the installation.

e The maximum permissible short-circuit current of the VERTIMO supply voltage terminals according to IEC60439-1 is 100 kA.

14 Operating manual for VERTIMO V1.20
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4.4.3 Optional input coil
e An optional input coil should be installed in the supply cable for drive controllers in the following conditions:
o The input grid impedance is low or the residual/short-circuit current is high
o The grid has drops in voltage
o The grid has phase asymmetry (3-phase drive controllers)
o The drive controller is supplied with power via a busbar/brush drive system (as for gantry cranes).
e For all other installations, an input coil is recommended to protect the drive controller from faults in the power supply.

4.5 Motor connection

e Unlike operating directly via the power grid, drive controllers produce rapidly switching output voltages (PWM) on the motor. No further
preventative measures are needed for motors developed for operation with variable-speed drives. However, if the quality of the insulation is
not known, the motor manufacturer should be contacted as preventative measures may be required.

e The motor should be connected to terminals U, V and W on the VERTIMO drive controller using a suitable three- or four-wire cable.
If using a two-wire cable where the shielding is acting as the earth wire, this must have at least the same cross-section as the phase wire if
made from the same material. If using a four-wire cable, the earth wire must have at least the cross-section of the phase wire and be made
from the same material.

e The motor mass must be connected to the drive controller’s earthing terminals.
e Maximum permitted motor cable length for all models: 100 metres if shielded or 150 metres if not shielded.
e Where multiple motors are connected to a single drive using parallel cables, an output choke must be installed.

4.6 Motor terminal box connection

Do not install any mechanical or electro-mechanical switching devices between the drive and motor. Where a local isolator is installed close to
the motor, this should be interlocked with the drive control circuit to ensure the drive is disabled when the motor is isolated.

Most all-purpose motors are coiled for operation with a dual voltage supply. Details on this can be found on the type plate of the motor. A STAR
or DELTA configuration is usually selected for the operating voltage during installation of the motor. The STAR variant always provides the
higher voltage value of the two.

[72]
2
Q
©
(8}
©
Supply voltage Voltage according to type plate Connection .E
o
DELTA /A (3}
230 230 / 400 o3
>
Delta g
=2
400 400/ 690 @
o
3
[}
o
400 230/ 400 Star

4.7 Control terminal connection

All analogue signal cables should be shielded. We would therefore recommend twisted-pair conductors.
o Where possible, all power and control cables are to be routed separately and never in parallel.

e The same cable should not be used for the signal level of different voltages, e.g. 24 V DC and 110 V AC.
e The maximum torque for control terminals is 0.5 Nm.
o Diameter for cable inlet of control line: 0.05 — 2.5 mm?/ 30 — 12 AWG.

V1.20 Operating manual for VERTIMO 15
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4.8 Use of the REV/0/FWD selector switch (switched version only)

By adapting the parameter settings, the VERTIMO can be configured for various applications and not just forwards or reverse running. This
could usually be the case for manual/off/auto applications (also known as local/remote control) for the HVAC and pump industry.

The integrated switch operates in parallel with drive terminal 2 (T2) and terminal 3 (T3) as digital input 1 and digital input 2.

By default, the integrated switch is enabled.

If required, the built in control switch may be disabled using the following method:

Set correct value in P-14 to enable advanced parameter access, e.g. 201

—

)
2) Go to “P-00” and make sure drive is in stop condition (not running, not tripped).
3) Press and hold “STOP” button for about 1s, drive will show “Lc-OFF” or “Lc-On” message.
4) Use “UP” or “DOWN?” key to select the option: “Lc-OFF” means integrated switches are enabled. “Lc-On” means the switches are
locked/disabled.
5) Press the “STOP” button again to exit.

0 0 0
NS

Parameters to

Switch position be set Comments

. . Default factory configuration
Reverse running STOP Forwards running 0 0 Forwards or reverse running with speed control by local POT
STOP STOP Forwards running 0 5.7 Forwards running with ‘speed control by local POT
Reverse running deactivated
. Forwards running with speed control by local POT
Preset speed 1 STOP Forwards running 0 1 Preset speed 1 provides a speed set in P-20 with “vibration”
Reverse running STOP Forwards running 0 6.8 Forwards or reverse running with speed control by local POT
Manual operation - speed control by local POT
Auto operation STOP Manual operation 0 4 Quto operation 0 - speed control by means of analogue input
e.g. via PLC with a 4-20 mA signal.
Operation with STOP Operation with Pl 5 1 With speed control, the speed is regulated by local POT
speed control control With PI control, the local POT regulates the Pl target value
Operation with . . 0.2, With preset speed control, the preset speed is defined in P-
reset speed STOP Operation with P 5 4,5 20
P P control 7| With PI control, the Pl target value can be regulated via POT
control 8.1
(P-44=1)
Manual operation STOP Auto operation 3 6 Manual operation - speed controlled by local POT
Auto - speed value comes from Modbus
Manual operation - speed value comes from preset speed 1
Manual operation STOP Auto operation 3 3 (P-20)
Auto - speed value comes from Modbus

To be able to adjust the P-15 parameter, advanced menu access via P-14 must be set
NOTE .
(default value is 101)

4.9 Using the internal Pot (Schalteroption)

On switched drives, the built in pot (indicated) may be used to directly control the signal level
applied to analog input 1, and therefore the output frequency (motor speed).
To select the built in pot as the signal source for analog input 1, set P-16 = 8 In-pot.
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4.10 Control terminal connections

KOSTAL

Standard connections Connection control Description
+24 V DC output, 100 mA.
1 +24 V DC output A
@ 2 Digital input 1 Positive logic
Logic1”: 8V ... 30V DC
" —1) - “Logic 0% 0V ... 4V DC
3 Digital input 2
— (see P-12, P-15)
y @ Digital inout 3/ Digital: 8 to 30 V
- @ 4 Ana?o e 'ion o Analogue: 0 to 10V, 0 to 20 mA or 4 to 20 mA
gue Inp (see P-12, P-15)
@ 5 +10 V output +10 V, 5 mA, for external potentiometer (1 kQ minimum)
@ 6 Analogue input 1/ Analogue: 0 to 10V, 0 to 20 mA or 4 to 20 mA
@ Digital input 4 Digital: 8 to 30 V (see P-12, P15, P-16)
. 7 GND Ground, internally connected to terminal 9
(:) Analogue: 0 to 10
@ 8 An dﬁﬁ?ﬁiﬁftﬁfv Vv, 20 mA maximum (see P-25)
. 9 P Digital: 0to 24V
O 9 GND Ground, internally connected to terminal 7
11
10 NO relay Contact 250 VAC, 6A / 30 VDC, 5A
(see P-18)
1 COM relay intended for ohmic load

4.10.1 Analogue output

The analogue output function can be configured using parameter P-25, which is described in Section 6.2 “Advanced parameters” on page 22.
Depending on parameter selection, the output provides two operating modes.

- Analogue mode

o  Outputisa0-10V DC signal, 20 mA max. load current

- Digital mode

o  Outputis a 24 V DC signal, 20 mA max. load current

4.10.2 Relay output

The relay output function can be configured using parameter P-18, which is described in Section 6.2 “Advanced parameters” on page 22.

4.10.3 Analogue inputs

There are two analogue inputs available, which can also be used as digital inputs if necessary. The signal formats are selected by means of

parameters as follows
. Analogue input 1 format selection parameter P-1

. Analogue input 2 format selection parameter P-4

6
7

These parameters are described in detail in Section 6.2 “Advanced parameters” on page 22.
The function of the analogue input, e.g. for target speed value or PID actual value, is defined using the P-15 parameter. The function of this

parameter and the options available are explained in Section 7.4 on page 32. The analogue and digital inputs macro functions can be found on

page 29.

4.10.4 Digital inputs

There are up to four digital inputs available. The function of the inputs is defined using the P12 and P-15 parameters, which are explained in

Section 7.4 Macro configuration of the analogue and digital input on page 29.

4.11 Thermal motor overload protection

4.11.1 Internal thermal overload protection
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The drive controller has an internal function protecting against thermal motor overload; if the value exceeds 100% of the parameter defined in P-
08 for a specific amount of time (e.g. 150% for 60 sec.), the drive controller is shut down in response to an error and the “I.t-trP” message is
issued.
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4.11.2 Motor PTC connection

If a motor PTC is used, the connection should be made as follows:

Control terminal strip Additional information

e  Compatible thermistor: PTC type, 2.5 kQ trip value

e The setting for P-15 must be selected such that the digital input 3 is
defined as the external shutdown function, e.g. P-15 = 3.
Further information can be found in Section 7.

. Set P-47 = “Pkc-thR”

Refer to section 7. Analog and Digital Input Macro Configurations for further information regarding configuration of the input functions.

4.12 EMC-compliant installation

Maximum permitted length for control

Category Supply cable type Motor cable type Control cable cables
C18 Shielded! Shieldeds 1M / 5M7
C2 Shielded? Shielded™ % Shielded* 5M / 25M7
C3 Unshielded?® Shielded? 25M / 100M7

1 A shielded cable for a fixed installation with the main supply voltage used in that case. The minimum requirement is for braided or twisted
shielded cables where the shielding covers at least 85% of the cable surface and which have a low HF signal impedance. Installation in an
appropriate steel or copper pipe is also permitted.

2 A suitable cable with a concentric protective conductor for a fixed installation with the main supply voltage used in that case.
Installation in an appropriate steel or copper pipe is also permitted.

3 A suitable cable for a fixed installation with the respective main supply voltage. A shielded cable is not needed.

4 A shielded cable with low-resistance shielding. Twisted-pair cables are recommended for analogue signals.

5The cable shield should be connected to the motor using an EMC-compliant cable gland in order to create as large a connection as possible to
the motor housing. To achieve this, connect the shielding of the motor cable to the drive controller’s internal earthing terminal.

6 Only the standard for conducted emissions of category C1 is met here. Additional measures may be needed to satisfy the standard for
radiated emissions of category C1s. Please contact your dealer for further assistance.

7 Reliable cable length with extra external EMC filter.

4.13 Optional brake resistor

VERTIMO drive controllers of size B and larger may have a brake transistor. An external resistance can then be connected to the drive controller
in applications requiring more brake torque.
As shown, the brake transistor should be connected with the “+” and “BR” terminals, see circuit diagram 4.2

Setting parameter P.34 to > 0 activates the brake chopper function (optional), see Chapter 6

I\

Suitable resistors and tips on how to select them can be provided by your KOSTAL sales contact.
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4 It is highly recommended to equip the drive with a main contractor and
PSR CER provide and use an additional thermal overload protection for braking
resistor.
The contractor should be wired so that it opens in case the resistor
A overheats, otherwise the drive will not be able to interrupt the main
supply if the brake chopper remains closed (short-circuited) in a faulty
situation.
It is also recommended to wire the thermal overload protection to a
digital input of the drive as an External Trip.

The voltage level at these terminals may exceed 800 VDC.
c Stored charge may be present after disconnecting the mains power.
____________ Allow a minimum of 5 minutes discharge after power off before

SEfosiurte attempting any connection to these terminals.

Thermal overload / brake resistor with internal overtemperature
switch
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5 Operation
5.1 Managing the keypad

The drive controller is configured and its operation monitored via the keypad and/or display.

O

A | v

Used to display real-time data, access the parameter configuration and

NAVIGATION
save changes

Used to increase the speed in real-time mode and the parameter values
in editing mode

v DOWN Used to decrease the speed in real-time mode and the parameter / 1
values in editing mode ][ ) ][
@ RESET / For restarting after the drive controller is shut down in response to error. ~ 4
STOP Used in keypad mode to stop the drive controller.
START Used in keypad mode to start the drive controller or to reverse the
direction of rotation (if bidirectional keyboard mode is activated).

5.2 Display operation
S5koF

jeja)

Le)v)

P50
o) p)a]
QYN

H 50.0

Drive controller
stopped/deactivated

Drive controller started /
in operation,
display shows the output

Press navigation key for
less than 1 second.

The display shows the
motor current (A)

Press navigation key for
less than 1 second.
The display shows the
motor rating (kW)

If P-10 > O, press the
navigation key for less
than 1 second to display
the motor speed (rpm)

frequency (Hz)

Operation

5.3 Changing parameters
StaP P-0 1
(2] (&])l2]

(@]

Use Up/Down key to
select the desired
parameter.

F-08 P- 08

(gl
v ©

Press navigation key | Change the value
for less than 1 using the Up/Down
second. key.

[<0]‘ib[AJ
LY
Press for less than 1

second to return to
the parameter menu.

(©

Press for more than
2 seconds to return
to the operation
display.

Press and hold
navigation key for
more than 2
seconds.

5.4 Making parameters read-only
S5Eaf

S5koF
(e)gla)
anE

Press for more than
2 seconds to return

330
(e)(g)le]
lﬁkgii’l

Press navigation key
for less than 1

P-00
(el
L®

Select P-00 using
the Up/Down key

-0 1 PO0- 08
el lile)o]
/| (@])[VNJ| (@](V

Select the desired Select the desired
parameter for read parameter for read

Press and hold
navigation key for

more than 2 access using the access using the second to display to the operation
seconds. Up/Down key. Up/Down key. the value. display.
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5.5 Resetting parameters

KOSTAL

5.6 Resetting an error

P-dEF

Stof

Ollo|A

<

oA

2

a-1 SEoP

%

A

oJlajle)o

V)| e)(v)

Press the Stop key.
The display shows “5toP”.

values to their default
factory settings, press and
hold the Up, Down and
Stop keys for more than 2
seconds.

The display shows “P-dEF”.

To reset the parameter Press the Stop key.
The display shows “5toP”.

5.7 LED display

The VERTIMO has an in-built 6-digit 7-segment LED display. The following methods are used to display certain warnings:

H.8.8.8.8_8.

A A A 4 4
b ¢ d e f

a
5.7.1 Meaning of the LED
LED segments | Behaviour Meaning
a,b,c,def Flashing all together Overload, motor output current exceeds P-08
aand f Flashing alternately Mains Loss (Incoming AC power has been removed)
a Flashing Fire Mode Active

20
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6 Parameters

6.1 Default parameters

Par. Description Minimum Maximum Default Units
P-01 Maximum frequency/speed P-02 500.00 50.0 (60.0) Hz/rpm

Maximum output frequency or maximum motor speed — Hz or rpm. If P-10 >0, the values are entered/dlsplayed in rpm

P-02 Minimum frequency/speed 0.0 P-01 Hz/rpm

Minimum speed limitation — Hz or rpm. If P-10 >0, the values are entered/displayed in rpm

P-03 Acceleration ramp time 0.00 600.0 5.0

Acceleration ramp time from zero Hz / rpm to rated speed (P-09) in seconds.

P-04 Delay ramp time 0.00 600.0

Delay ramp time from nominal speed (P-09) to standstill in seconds. P-24 is used |f the value is set to 0.00.

P-05 Stop mode / response to interruption in the power supply
Selects the drive controller’s interruption mode and how it responds to power fallure during operatlon.

Setting Upon deactivation Upon power failure
0 Ramp stop (P-04) Ride through (energy recovery from the load to maintain
operation)
1 Freewheeling Freewheeling
2 Ramp stop (P-04) Rapid ramp stop (P-24), freewheeling if P-24 = 0
3 Ramp stop (P-04) with AC motor flow braking Rapid ramp stop (P-24), freewheeling if P-24 = 0
P-06 Energy optimisation 0 1 0 - \

0: Deactivated

1: Activated. If activated, the energy optimisation function attempts to reduce the total energy consumption of the drive controller
and motor by reducing the output voltage at a constant speed and to operate with a low load. The energy optimisation function is
intended for applications where the drive controller runs for a certain time at constant speed and low motor load, regardless of
whether there is constant or variable torque.

Rated motor voltage / counter EMF at rated speed (PM / BLDC) 0 250 / 500 230 / 400 \")
With induction motors, this parameter is to be set to the rated voltage of the motor (type plate) in volts.

For permanent-magnet or brushless motors, it should be set to counter EMP at rated speed.

Rated motor current Depending on the rated output of the A
drive controller

This parameter is to be set to the rated current of the motor (type plate)

Rated motor frequency

This parameter is to be set to the rated frequency of the motor (type plate)

Rated motor speed 30000 0 rpm

As an option, this parameter can be set to the rated speed of the motor (type plate). If this parameter is set to the default value of

zero, all speed-related values are displayed in Hz and the motor’s slip compensation (which maintains motor speed at a constant

value regardless of load) is deactivated. Entering the value from the type plate enables slip compensation and the VERTIMO display

shows the motor speed in estimated rpm. All speed-related parameters, such as minimum and maximum speed, preset speed etc.

are also displayed in rpm.

m If the P-09 value is changed, the P-10 value is reset to 0

Low-frequency torque-increase current 0.0 Depends on Depends on %
drive drive

controller controller

The low-frequency torque can be increased using this parameter. A disproportionate increase in voltage (boost) may result in a high

motor current and/or an increased risk of shutdown caused by overcurrent/motor overload (for more details, see Section 11.1)

This parameter is used in combination with P-51 (motor control mode) as follows:

500 50 (60) Hz

0 0 The increase in voltage is calculated automatically according to auto-tune data
>0 Increase in voltage = P-11 x P-07. This voltage is applied at 0 Hz and reduced in a linear fashion up to P-09 / 2
1 All Increase in voltage = P-11 x P-07. This voltage is applied at 0 Hz and reduced in a linear fashion up to P-09 / 2
2,3,4 All Boost current level = 4*P-11*P-08

The following applies to IM motors: If P-51 = 0 or 1, an appropriate setting for usual operation can be found by running the motor
with very low or no load conditions at around 5 Hz and by adjusting P-11 until the motor current is roughly the magnetisation current
(if known) or if this is in the range shown below.

Size A: 60 - 80% of rated motor current

Size B: 50 - 60% of rated motor current

Size C: 40 - 50% of rated motor current

Size D: 35 - 45% of rated motor current

V1.20 Operating manual for VERTIMO 21
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Description Minimum  Maximum Default Units
P-12  Source for primary command 0 9 0 -
0: Connection control. The drive controller displays an immediate response to the signals sent to the control connections.

1: Keyboard control in one direction. The drive controller can be operated in a forwards direction only using an internal or remote
keyboard.

2: Keyboard control in two directions. The drive controller can be operated in a forwards or revere direction using an external or
remote keyboard. Pressing the Start key on the keypad causes operation to switch back and forth between forwards and reverse.
3: Modbus network control. Control via Modbus RTU (RS485) with the aid of internal acceleration/deceleration ramps.

4: Modbus network control. Control via Modbus RTU interface (RS485) with the aid of internal acceleration/deceleration ramps,
updated via Modbus.

5: Pl control. User PI control with external feedback signal.

6: Analogue Pl sum control. Pl control with external feedback signal and totalling with analogue input 1.

7: CANopen control. Control via CAN (RS485) with the aid of internal acceleration/deceleration ramps.

8: CANopen control. Control via CAN interface (RS485) with the aid of internal acceleration/deceleration ramps, updated via CAN.
9: Slave mode. Control via linked VERTIMO drive controller in master mode. Slave - drive controller address must be > 1.

mlf P-12 =1, 2, 3, 4,7, 8 or 9, an activation signal still has to be provided at the control terminals, digital input 1
Selection of operating mode

0: Industry mode. Intended for most standard applications, parameters are intended for operation at constant speed, 150%
overload is permitted for 60 seconds, rotating start is deactivated.

1: Pump mode. Intended for most pump applications, parameters are intended for operation at variable speed, 110% overload is
permitted for 60 seconds, rotating start is deactivated.

2: Fan mode. Intended for most pump applications, parameters are intended for operation at variable speed, 110% overload is
permitted for 60 seconds, rotating start is deactivated.

Setting Application Current limit (P-54) Torque Rotation start (P-33)
characteristics curve
(P-28 & P-29)
0 General 150% Constant 0: Off

Pump 110% Variable
Fan 110% Variable
Access code for advanced menu 0 65535 0 -
Permits access to advanced and sophisticated groups of parameters. This parameter must be set to the value programmed in P-37
(default: 101) in order to view and adapt advanced parameters and to the value of P-37 + 100 in order to view and adapt
sophisticated parameters. If desired, the code must be changed to P-37 by the user.

6.2 Advanced parameters

Description Minimum Maximum Default Units
Selection of digital input function 0 17 0 -
Defines the function of the digital inputs depending on the control mode setting in P-12. See Section 0 for more information.
Signal format for analogue input 1 See below

U 0- 10 =0to 10V signal (unipolar). The drive controller will remain at 0.0 Hz once the analogue reference = < 0.0% following the
application of scaling and offset

b 0- 10 =0to 10V signal, bi-directional operation. The drive controller will run the motor in the reverse rotation direction once the
analogue reference = < 0.0% following the application of scaling and offset. E.g. for bi-directional control of a 0 — 10 V signal, set P-
35 =200.0%, P-39 = 50.0%.

A 0-20 = 0 to 20 mA signal

t 4-20 = 4 to 20 mA signal; the VERTIMO drive controller switches off and displays an error code 4-20F if the signal strength falls
below 3 mA.

r 4-20 = 4 to 20 mA signal; the VERTIMO drive controller travels at the preset speed 1 (P-20) if the signal strength falls below 3 mA.
£ 20-4 =20 to 4 mA signal; the VERTIMO drive controller switches off and displays an error code H4-c0F if the signal strength falls
below 3 mA.

r 20-4 =20 to 4 mA signal; the VERTIMO drive controller travels at the preset speed 1 (P-20) if the signal strength falls below 3 mA.
U 10-0=10to 0V signal (unipolar). The drive controller is run at maximum frequency/speed once the analogue reference = < 0.0%
following the application of scaling and offset.
P-17 Maximum effective switching frequency 4 32 8 kHz
Sets the drive controller’'s maximum effective switching frequency. If “rEd” is displayed, the switching frequency is reduced to the
value of P00-32 as a result of the drive controller’s excess cooler temperature.
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Par. Description Minimum Maximum Default Units
P-18 Function selection for relay output 0 9 1 -
Selection of function assigned to relay output. Logic 1 = relay active. Contact between terminals 10 and 11 closed.
0 : Drive controller enable (enable). Logic 1 if the motor is enabled.
1: Drive controller OK. Logic 1 if energised and there are no drive controller errors.
: With target frequency (speed). Logic 1 if the output frequency matches the target value.
: Drive controller shutdown in response to error. Logic 1 if the drive controller has an error.
: Output frequency >= threshold value. Logic 1 if the output frequency exceeds the adjustable threshold value from P-19.
: Output current >= threshold value. Logic 1 if the motor current exceeds the adjustable threshold value from P-19.
: Output frequency < threshold value. Logic 1 if the output frequency falls below the adjustable threshold value from P-19.
: Output current < threshold value. Logic 1 if the motor current falls below the adjustable threshold value from P-19.
: Analogue input 2 > threshold value. Logic 1 if the signal sent to analogue input 2 exceeds the threshold value from P-19.
: Drive controller ready. Logic 1 if the drive controller is ready, no errors present.
P-19 Relay threshold value 0.0 200.0 100.0 %

Preset frequency / speed 1 -P-01 P-01 5.0 Hz/rpm

Preset frequency / speed 2 -P-01 P-01 25.0 Hz/rpm

Preset frequency / speed 3 -P-01 P-01 40.0 Hz/rpm

Preset frequency / speed 4 -P-01 P-01 P-09 Hz/rpm

Preset speeds / frequencies, which have been selected by the digital inputs depending on the setting for P-15.

If P-10 = 0O, the values are entered in Hz. If P-10 > 0, the values are entered in rpm.

m Changing the P-09 value resets all values to the default factory settings.

2nd delay ramp time (fast stop) 0.00 600.0 0.00 s

This parameter can be used to program an alternative delay ramp in the drive controller.

This is automatically selected in the event of power failure if P-05 = 2 or 3. The drive controller is stopped by freewheeling if the value

is set to 0.00.

If a setting via P-15 with a fast stop function is used, this ramp is again used.

If P-24 > 0, P-02 > 0, P-26 = 0 and P-27 = P-02 for this purpose, this ramp is used for acceleration and deceleration when running at

minimum speed. This in turn allows an alternative ramp to be selected when running outside the normal speed range, which may

prove useful especially for pump and compressor applications.

P-25 Function selection for analogue output 0 11 8 -
Digital output mode. Logic 1 =+24 V DC

: Drive controller enable (enable). Logic 1 if VERTIMO drive controller is enabled (in operation).

: Drive controller OK. Logic 1 if the drive controller has no errors.

: With target frequency (speed). Logic 1 if the output frequency matches the target value.

: Drive controller shutdown in response to error. Logic 1 if the drive controller has an error.

: Output frequency >= threshold value. Logic 1 if the output frequency exceeds the adjustable threshold value from P-19.

: Output current >= threshold value. Logic 1 if the motor current exceeds the adjustable threshold value from P-19.

: Output frequency < threshold value. Logic 1 if the output frequency falls below the adjustable threshold value from P-19.

: Output current < threshold value. Logic 1 if the motor current falls below the adjustable threshold value from P-19.

8: Output frequency (motor speed). 0 to P-01, resolution of 0.1 Hz

9: Output current (motor). 0 to 200% of P-08, resolution of 0.1 A

10: Output power. 0 — 200% of rated motor power.

11: Load current. 0 - 200% of P-08, resolution of 0.1 A

Skip frequency hysteresis band 0.0 P-01 0.0 Hz/rpm
Skip frequency centre point 0.0 P-01 0.0 Hz/rpm
The skip frequency function is used to avoid the VERTIMO drive controller operating at a certain output frequency, for example at a
frequency which causes mechanical resonance in a particular machine. Parameter P-27 defines the centre point of the skip
frequency band, and is used in conjunction with P-26. The VERTIMO output frequency will ramp through the defined band at the
rates set in P-03 and P-04 respectively, and will not hold any output frequency within the defined band. If the frequency reference
applied to the drive controller is within the band, the VERTIMO output frequency will remain at the upper or lower limit of the band.
V/F characteristic adaptation of voltage 0 P-07 0 \'}
V/F characteristic adaptation of frequency 0.0 P-09 0.0 Hz
This parameter, in combination with P-28, sets a frequency point at which the voltage set in P-29 is applied to the motor. When using
this function, care should be exercised in order to avoid overheating and damage to the motor.
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Par. Description | Minimum | Maximum Default Units |
P-30 Start mode & automatic restart \ == \ == Edge-r - \

Index 1: Start mode & automatic restart = = Edge-r \ S

P-31

P-32

24

Selects whether the drive is to start automatically when the active input is active and while starting is blocked. Also configures the
function for the automatic restart.

EdSE-r: After switching on or after a reset, the drive controller does not start if digital input 1 remains closed. To be able to do this,
the input must be closed after switching on/resetting.

AUto-0: After switching on or after a reset, the drive controller starts automatically if digital input 1 is closed.

AUto- ! to AUto-5: After a shutdown in response to error, 5 attempts to restart are made at intervals of 20 seconds.

The number of attempts to restart is registered and if the drive controller does not restart even at the last attempt, a shutdown in
response to error is issued. This requires a manual reset by the user. The drive controller must be switched off in order to be able to
reset the counter.

Index 2: Input logic in emergency operation 0 1 0 \ -
Defines the operating logic if the setting for P-15, including emergency mode, is being used, e.g. settings 15, 16 & 17.

0: Normally closed (NC) input. Emergency mode is active if the input is opened. 1: Normally open (NO) input. Emergency mode
is active if the input is closed.

Index 3: Input type in emergency mode 0 1 0 \ -
Defines the input type if the setting for P-15, including emergency mode, is being used, e.g. settings 15, 16 & 17.

0: Permanent input. For the duration of the input signal, the drive controller remains in emergency mode (NO or NC operation
supported depending on setting for index 2).

1: Temporary input. Emergency mode is activated during a temporary signal at the input. NO or NC mode is supported depending
on setting for index 2. The drive controller remains in emergency mode until deactivated/switched off.

Selection of start mode using keypad 0 \ 7 1 \ =
This parameter is only active in keypad control mode (P-12 = 1 or 2) or Modbus mode (P-12 = 3 or 4). If settings 0 or 1 are used, the
start and stop keys on the keypad are active and control terminals 1 and 2 must be connected to one another. Settings 2 and 3 allow
the drive controller to be started directly via the control terminals, and the start and stop keys on the keypad are ignored.

0: Minimum speed, keypad start

: Last speed, keypad start

: Minimum speed. terminal activation

: Last speed, terminal activation

: Current speed, keypad start

: Preset speed 4, keypad start

: Current speed, terminal start

: Preset speed 4, terminal start

NOOLWN =

Index 1: Duration 0.0 \ 25.0 0.0 \ s
Index 2: Direct current feed-in mode 0 \ 2 0 \ -

Index 1: Defines the time for which a direct current is fed into the motor. The direct current feed-in value can be adapted in P-59.

Index 2: Configures the function for direct current feed-in as follows:-

0: Direct current feed-in during stop. Following a stop command, direct current is fed into the motor according to the current value
set in P-59 once the output frequency has reached 0.0 Hz for the time set in index 1. This may be useful for ensuring that the motor
has reached a complete stop before the drive controller switches off.

m If the drive controller is in standby mode before switching off, the direct current feed-in is deactivated

1: Direct current feed-in during start. Direct current is fed into the motor immediately after the drive controller is activated
according to the current value set in P-59 for the time set in index 1 before the output frequency increases. The output stage remains
active during this phase. This can be used to ensure that the motor is at a standstill before starting.

2: Direct current feed-in during start & stop. Direct current feed-in is used for settings 0 and 1.

Rotating start 0 \ 2 0 \ =

0: Deactivated

1: Activated. If activated, the drive controller tries to establish whether the motor has already started to rotate at the start and begins
controlling the motor to its current speed. There may be short delay if starting motors from standstill.

2: Activated in the case of shutdown in response to an error, drop in voltage or freewheeling stop. The rotating start is only
activated in the following circumstances, otherwise it is deactivated.
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Par. Description Minimum Maximum Default Units
P-34 Brake chopper active (not size 1) 0 4 0 -
0: Deactivated
1: Active with software protection. Activates the internal brake chopper with software protection for a resistor with a rated output of
200 W.
2: Active without software protection. Activates the internal brake chopper without software protection. An external device should
be installed for thermal protection.
3: Active with software protection. As with setting 1, where the brake chopper is only active while the target frequency value is
being changed, and inactive when operating at constant speed.
4: Active without software protection. As with setting 2, where the brake chopper is only active while the target frequency value is
being changed, and inactive when operating at constant speed.

P-35 Scaling of analogue input 1/ slave speed scaling 0.0 2000.0 100.0 %
Scaling of analogue input 1. The value of the analogue input signal is multiplied by this factor, if e.g. P-16 is set to a signal of 0-10 V
and the scaling factor is set to 200%, a 5 V input signal ensures that the drive controller runs at maximum frequency/speed (P-01)
Slave speed scaling. When operating in slave mode (P-12 = 9), the operating speed of the drive controller is the same as the master
speed, multiplied by this factor, and is limited by the minimum and maximum speeds.

Configuration of serial communication See below

Index 1: Address 0 63 1 -
Index 2: Baud rate 9.6 1000 115.2 kbps
Index 3: Protection from an interruption in communication 0 3000 t 3000 ms

This parameter has three sub-settings, which are used to configure the serial Modbus RTU communication. These sub-parameters
are

1st index: Drive controller address: Range : 0 — 63, default: 1

2nd index: Baud rate & network type: Selects the baud rate and network type for the internal RS485 communication port.

For Modbus RTU: Baud rates of 9.6, 19.2, 38.4, 57.6, 115.2 kbps are available.

For CAN open: Baud rates of 125, 250, 500 & 1000 kbps are available.

3rd index: Watchdog timeout: Defines the time during which the drive controller runs without receiving a valid command telegram
at register 1 (drive controller check word) once the drive controller has been activated. Setting 0 deactivates runtime monitoring.
Setting a value of 30, 100, 1000 or 3000 defines the time restriction in milliseconds for operation. A ‘t’ suffix selects shutdown in
response to an error if communication is lost. A ‘r’ suffix means that the drive controller stops by freewheeling (output deactivated
immediately), but there is no shutdown in response to an error.

P-37 Definition of access code 0 9999 101 -
Defines the access code, which has to be entered in P-14 in order to access parameters above P-14.
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P-38 Parameter access lock 0 1 0 -
0: Unlocked. All parameters can be displayed and/or modified.
1: Locked. Parameter values can be displayed but not modified, with the exception of P-38.
Offset of analogue input 1 -500.00 500.00 0.0 %
Sets an offset for the analogue input as a percentage of the complete input range. This is then applied to the analogue input signal.
This parameter works in conjunction with P-35 and the resultant value can be displayed in PO0-01.
The resultant value is defined as a percentage according to the following statement:-
P00-01 = (applied signal value (%) - P-39) x P-35)

Index 1: Scaling factor display 0,000 16,000 0,000 -
Index 2: Scale source display 0 3 0 -

Allows the user to program the VERTIMO to display an alternative output unit, which is scaled either using the output frequency (Hz),
motor speed (RPM) or the signal value of the Pl actual value when operating in Pl mode.

Index 1: Is used to set the scaling multipliers. The selected source value is multiplied by this factor.

Index 2: Defines the scaling source as follows:-

0: Motor speed. Scaling is applied to the output frequency if P-10 = 0; or to the motor speed if P-10 > 0.

1: Motor current. Scaling is applied to the value of the motor current (amps)

2: Analogue input 2 signal strength. Scaling is applied to the signal strength of analogue input 2, internally represented as
0-100%

3: Pl actual value. Scaling is applied to the Pl actual value selected in P-46, internally represented as 0 - 100%
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Par. Description Minimum Maximum Default Units
P-41 Pl controller — proportional gain 0.0 30.0 1.0 -

P-42

P-43

P-44

P-45

P-46

P-47

P-48

P-49

P-50
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PI controller — proportional gain. Higher proportional gain values result in significant changes to the drive controller output frequency
due to minor modifications to the feedback signal. Too high a value may result in instability.

The integral time of the Pl controller 0.0 30.0 1.0 s
The integral time of the Pl controller. Higher values produce a more attenuated response in systems where the entire process
activates slowly.

Operating mode of Pl controller 0 1 0 -
0: Direct operation. Use this mode if the actual value signal is falling and the motor speed is to increase.

1: Reverse operation. Use this mode if the actual value signal is falling and the motor speed is to decrease.

2: Direct operation, wake-up at full speed. As 0 setting, but the Pl output is set to 100% when restarting from standby

3: Reverse operation, wake-up at full speed. As 0 setting, but the Pl output is set to 100% when restarting from standby
Source selection of Pl reference (target value) 0 1 0 -
To select the source of the PID value/target value

0: Digital target value. P-45 is used

1: Analogue input 1 target value. Analogue input 1 signal strength, the signal value which can be read in P0O0-01 is used as the
target value.

Digital Pl target value (V] 100.0 (V] %
If P-44 = 0, this parameter is used to preset the digital target value for the Pl controller as a % of the feedback signal range.

Selection of Pl actual value source 0 ) 0 -
Selects the source of the actual value used for the PI control.

0: Analogue input 2 (terminal 4) signal value which can be read in P00-02.

1: Analogue input 1 (terminal 6) signal value which can be read in PO0-01

2: Motor current. Scaled as % of P-08.

3: DC intermediate circuit voltage scaled 0 - 1000 V = 0 - 100%

4: Analogue 1 - analogue 2. The value of analogue input 2 is subtracted from analogue 1 to produce a differential signal. The value
is limited to 0.

5: Greatest (analogue 1 - analogue 2). The greatest of two analogue input values is always used for the Pl actual value.

Signal format for analogue input 2 - - - uo-10
U 0-10=0to 10V signal

A 0-20 = 0 to 20 mA signal

£ 4-20 = 4 to 20 mA signal; the VERTIMO experiences a shutdown in response to an error and displays the error code H-20F if the
signal strength falls below 3 mA

r 4-20 = 4 to 20 mA signal, the VERTIMO travels at the preset speed 1 (P-20) if the signal strength falls below 3 mA

t 20-4 =20 to 4 mA signal, the VERTIMO drive controller experiences a shutdown in response to an error and displays the error
code Y- 20F if the signal strength falls below 3 mA

r c0-4 =20 to 4 mA signal, the VERTIMO travels at the preset speed 1 (P-20) if the signal strength falls below 3 mA

Ptc-th = to be used for the motor thermistor measurement, valid with any settings for P-15, which have input 3 as E-trip. Trip value:
3 kQ, reset 1 kQ

Timer for standby mode 0.0 25.0 0.0 s

If standby mode is activated by the setting P-48 > 0.0, after a period of running at minimum speed (P-02), the drive controller
switches into standby mode for the time set in P-48. In standby mode, the display shows 5tndbY and output to the motor is activated.
Pl control wake-up error level 0.0 100.0 5.0 %

If the drive controller is running in Pl control mode (P-12 = 5 or 6) and standby mode is activated (P-48 > 0.0), then

P-49 can be used to define the Pl error level (e.g. the difference between target value and actual value), which is needed before the
drive controller restarts after switching into standby mode. This allows the drive controller to ignore minor actual value errors and
remain in standby mode until the actual value falls sufficiently.

User output relay hysteresis 0.0 100.0 0.0 %

Sets the hysteresis level for P-19 to prevent the output relay chattering when close to the threshold.
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6.3 Sophisticated parameters

Par. Description Minimum Maximum Default Units
P-51  Motor control mode 0 5 0 -

0: Asynchronous motor vector speed control

1: V/f mode

2: PMSM vector speed control (for permanent-magnet synchronous motors)

3: BLDC motor vector speed control (for brushless DC motors)

4: SynRM vector speed control(for synchronous reluctance motors)

5: LSPM vector speed control (for line start permanent-magnet synchronous motors)

Auto-tune of motor parameters 0 1 0 -

0: Deactivated

1: Activated. If activated, the drive controller immediately measures the data needed for optimum operation from the motor. Ensure
that all motor-related parameters are set correctly before activating this parameter for the first time.

This parameter can be used to optimise performance when P-51 = 0.

Auto-tuning is not needed when P-51 = 1.

For settings 2 - 5 of P-51, auto-tuning MUST be undertaken AFTER all other required motor settings have been entered.
Vector speed amplification 0.0 200.0 50.0 %
Individual parameter for optimising the vector speed controller. Impacts on the P & | conditions at the same time. Not active when P-
51 =1.

Maximum current limit value 0.0 175.0 150.0 %

Defines the maximum current limitation in the vector control modes

Motor stator resistance 0.00 655.35 - (0}
Motor stator resistance in ohms. Determined by auto-tuning, there is not normally any need to adjust.

Motor stator inductance of d axis (Lsd) 0 6553.5 - mH
Determined by auto-tuning, there is not normally any need to adjust.
Motor stator inductance of q axis (Lsq) (0] 6553.5 - mH
Direct current feed-in speed 0.0 P-01 0.0 Hz/rpm
Sets the speed of the feed-in direct current when braking to a stop and allows the direct current to be fed in before the drive
controller reaches a speed of zero - if desired.
Feed-in direct current 0.0 100.0 20.0

Sets the level of the brake current of the direct current feed-in, which is applied according to the conditions set in P-32 and P-58.
Motor overload management
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Index 1: Retention of thermal overload

0: Deactivated

1: Activated. When activated, the motor protection information calculated by the drive controller is retained after the main
power supply has been disconnected from the drive controller.

Index 2: Reach the thermal overload limit 0 1 0 1

0: It.trp. If the overload accumulator reaches the limit value, the drive controller performs a “It.trp” shutdown in response to an error
in order to avoid damaging the motor.

1: Reduction of maximum current limit value. When the overload accumulator reaches 90%, the output current limit is reduced
internally to 100% of P-08 to avoid a “It.trp” shutdown in response to an error. The value is again reset to the setting for P-54 when
the accumulator reaches 10%
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6.4 P-00 “Read-only” parameters

P00-25
P00-26
P00-27

P00-28

P00-29
P00-30
P00-31

28

Description
1st analogue input value (%)

KOSTAL

Explanation
100% = maximum input voltage

2nd analogue input value (%)

100% = maximum input voltage

Target speed value input (Hz / RPM)

Displayed in Hz if P-10 = 0, otherwise in RPM

Status of digital input

Status of digital input of drive controller

User Pl output (%)

Displays the value of the user Pl output

DC ripple of bus (V)

Measured DC ripple of bus

Applied motor voltage (V)

Value of RMS voltage applied to the motor

Intermediate circuit voltage (V)

Internal intermediate circuit voltage

Cooling element temperature (°C)

Temperature of cooling element in °C

Operating hours since date of manufacture.
(Hours)

Not affected by restoring the default factory parameters

Total operating hours since last shutdown in
response to error 1 (hours)

Run time clock stopped by drive controller deactivation (or shutdown in response to
an error). Is only reset upon the next activation if the shutdown was in response to
an error.

It will also be reset upon the next activation if the power failed.

Total operating hours since last shutdown in
response to error 2 (hours)

Run time clock stopped by drive controller deactivation (or shutdown in response to
an error). Is only reset upon the next activation if the shutdown was in response to
an error (not if shut down in response to undervoltage) - is not reset when powering
up/down unless a shutdown in response to error occurred before shutting down

Shutdown in response to error log

Shows the last 4 instances of tripping with date stamp

Operating hours since the last deactivation
(hours)

Run time clock stopped by drive controller deactivation. Value is reset during next
activation

Log of intermediate circuit voltage (V)

Last 8 values before shutdown in response to an error, 256 ms sample time

Cooling element temperature log (V)

Last 8 values before shutdown in response to an error, 30 s sample time

Motor current log (A)

Last 8 values before shutdown in response to an error, 256 ms sample time

Log of DC ripple of bus (V)

Last 8 values before shutdown in response to an error, 22 ms sample time

Log of internal drive controller temperature (°C)

Last 8 values before shutdown in response to an error, 30 s sample time

Internal drive controller temperature (°C)

Current internal ambient temperature in °C

CANopen process data input

Incoming process data (RX PDO1) for CANopen: PI1, P12, PI3, Pl4

CANopen process data output

Outgoing process data (RX PDO1) for CANopen: PO1, PO2, PO3, PO4

Accumulated time with cooling element > 85 °C
(hours)

Accumulated total operating hours and minutes with a cooling element temperature
above 85 °C

Accumulated time with an internal drive
controller temperature of > 80 °C (hours)

Accumulated total operating hours and minutes with an internal drive controller
temperature above 80 °C

Estimated rotor speed (Hz)

In the vector control modes, estimated rotor speed in Hz

kWh counter / MWh counter

Total number of kWh / Mwh consumed by drive controller.

Total operation time of drive controller fan
(hours)

Time, displayed in HH:MM:ss. The first value shows the time in hours, press “UP”
to show MM:ss.

Software version and checksum

Software version and checksum. “1” on LH side indexes the I/O processor, “2”
indexes the power level

Drive controller type designator

Drive power, drive controller type and software version codes

Drive controller serial number

One-off drive controller serial number

Motor current Id/Iq

Shows the magnetising current (Id) and torque current (Ig). Press “UP” to display Iq
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Description

Actual PWM switching frequency (kHz)

KOSTAL

Explanation

Actual switching frequency used by the drive controller

Counter for critical errors — O-I

Counter for critical errors — O-volt

Counter for critical errors — U-volt

Counter for critical errors — O-temperature
(hrs./cooling element)

Counter for critical errors — b O-1 (chopper)

Counter for critical errors — O-hEAt (control)

Modbus counter for communication errors

CANbus counter for communication errors

I/0 processor for communication errors

Power level of uC communication errors

These parameters log the number of specific errors which occur and are useful for
diagnosis purposes.

These parameters log the number of specific errors which occur and are useful for
diagnosis purposes

Switch-on time of drive controller (service life)
(hours)

Total life of drive controller with applied voltage

Phase U current offset & ref

Internal value

Phase V current offset & ref

Internal value

Phase W current offset & ref

Internal value

Index 1: Total activation time emergency mode
Index 2: Activation counter for emergency
mode

Total activation time of emergency mode
Show how frequently emergency mode has been activated

Oscilloscope channel 1 & 2

Display signals for first oscilloscope channels 1 & 2

Oscilloscope channel 3 & 4

Display signals for first oscilloscope channels 3 & 4

Boot loader and motor control

Internal value

7 Macro configuration of the analogue and digital input

7.1 Overview

The VERTIMO takes a macro approach to simplifying configuration of the analogue and digital inputs. There are two main parameters, which
determine the input functions and drive controller behaviour:

e P-12 - Selects the drive controller’s main control source and determines how the drive controller’s output frequency is

primarily controlled.

e P-15 - Assigns the macro functions to the analogue and digital inputs.

Additional parameters can then be used to further adapt the settings, e.g.
e P-16 - Is used to select the format of the analogue signal, which is linked to analogue input 1, e.g. 0- 10V, 4 - 20 mA.
e P-30 - Determines whether the drive is to start automatically after switching on if the active input is present.

o P-31

- If keypad mode is activated, this parameter determines the output frequency / speed at which the drive controller is to

start following the activation command and also whether the Start key on the key pad has to be pressed for this to happen
or whether the active input alone starts the drive controller.

e P-47 - Is used to select the format of the analogue signal, which is linked to analogue input 2, e.g. 0 - 10V, 4 - 20 mA.
The tables below provide an overview of the functions of each terminal macro function and a simplified connection diagram for each one.
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7.2 Circuit diagram - example

KOSTAL
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Diagram 1 \Diagram 2 Diagram 3 Diagram 4
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1.2:3:4:5:6;7|:1:2{3:4:5:6;7|:1:2:3:4:5:6;7}|1;2 34:5:6:;7
> oo S22 SlalalSl|lz]3 >|alalS 2|3 slolalZll2E]|a
L5 12(2|5H2|S|24g 2|2 |2HE|5|2Mhs|2(2|5He|g|2 5|22 (58|52
+ OO b + = ] + | OO a + = 7] + OO a + = [0} + |0 | O a + Z (0]
(NO) (NC) (NO) (NC) (NO) (NC) (NO) (NO)
Closed Open Closed Open Closed Open Fast stop Speed
Start Stop FORWARDS RUNNING Stop P-24 T 1
REVERSE RUNNING
Diagram 9 Diagram 10 Diagram 11 Diagram 12
1.2:3:4:5/6;7|fi1:23:4:5:6;:7||1:2 3456712 34567
o s o 3 o s >|lalalDllz]|3
o < ol
Lz21212H3|18|2L5|2(|2|sHE|5|2fb3|2|2|2H8 (8|2 % |2|5|8n¢% |2z
+ |0 g T E S + |00 g + E [T + 0| o g + E ] a <= | O
(NO) (NC) (NO) (NO) (NC) (NC) (NO) (NC) P-47= P-16=
Speed Open Speed Open Closed Open 0-10V  0-10V
T E-trip 1 Shutdown Start Stop 4-20mA 4-20mA
Diagram 13 \ Diagram 14 Diagram 15 Diagram 16
1.2:3.4:5:6:7}|:1:2:3:4:i5:67||i1:2:3:4:5:6:7|i1.2 34567
- le | 9 s s> | a|a |8 - o ale | S = slala 2= 21
L3 2|12|2H8 |8 |20 |2|12|SHE|g |25 |2|2|12H8|58|2MHg|2 (2|5 H8 8|2
- i
+ | O a + Z (G} + OO b + = (G} + | OO a + 3 [0} + | OO b + = O
(NO) (NC) (NO) I (NC) P-16=
Closed Open Closed P-47=  P-16= Open 0-10V
FORWARDS RUNNING Stop 0-10vV 0-10V Shutdown 4-20 mA
REVERSE RUNNING 4-20mA 4-20 mA
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7.3 Macro functions guide key

Function Explanation

STOP Latched Input, Open the contact to STOP the drive
RUN Latched input, Close the contact to Start, the drive will operate as long as the input is maintained
FWD U Latched Input, selects the direction of motor rotation FORWARD
REV Latched Input, selects the direction of motor rotation REVERSE
RUNFwWD U Latched Input, Close to Run in the FORWARD direction, Open to STOP
RUNREV () Latched Input, Close to Run in the REVERSE direction, Open to STOP
Hardware Enable Input.
ENABLE In Keypad Mode, P-31 determines whether the drive immediately starts, or the keypad start key must be
pressed.
In other modes, this input must be present before the start command is applied via the fieldbus interface.
START 1 Normally Open, Rising Edge, Close momentarily to START the drive (NC STOP Input must be maintained)
ASTART? Simultaneously applying both inputs momentarily will START the drive (NC STOP Input must be maintained)
stoP 1} Normally Closed, Falling Edge, Open momentarily to STOP the drive

sTARTS FWD O

Normally Open, Rising Edge, Close momentarily to START the drive in the forward direction (NC STOP Input
must be maintained)

START} REV ()

Normally Open, Rising Edge, Close momentarily to START the drive in the reverse direction (NC STOP Input must
be maintained)

AFAST STOP (P-24"

When both inputs are momentarily active simultaneously, the drive stops using Fast Stop Ramp Time P-24

FAST STOP} (P-24)

Normally Closed, Falling Edge, Open momentarily to FAST STOP the drive using Fast Stop Ramp Time P-24

E-TRIP Normally Closed, External Trip input. When the input opens momentarily, the drive trips showing E-Er P oror
PEc-Eh depending on P-47 setting
Fire Mode Activates Fire Mode, see section 7.8 Fire Mode on page 34

Analogue Input Al1

Analog Input 1, signal format selected using P-16

Analogue Input Al2

Analog Input 2, signal format selected using P-47

A1 REF

Analog Input 1 provides the speed reference

Al2 REF Analog Input 2 provides the speed reference
P-xx REF Speed reference from the selected preset speed
PR-REF Preset speeds P-20 — P-23 are used for the speed reference, selected according to other digital input status
PI-REF PI Control Speed Reference
PI FB Analog Input used to provide a Feedback signal to the internal Pl controller
KPD REF Keypad Speed Reference selected
INC sPD { Normally Open, Close the input to Increase the motor speed
DEC SPD | Normally Open, Close input to Decrease motor speed
FB REF Selected speed reference from Fieldbus (Modbus RTU / CAN Open / Master depending on P-12 setting)
(NO) Input is Normally Open, Close momentarily to activate the function
(NC) Input is Normally Closed, Open momentarily to activate the function
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Macro configuration of the analogue and digital input

7.4 Macro functions - terminal mode (P-12 = 0)

DI1

DI3 / Al2

DI4 / All

KOSTAL

Diagram
..ol 1 |/ 0o ] 1/ 0 | 1 | 0o | 1

STOP OPERATION | Forwards rotation | Reverse rotation All REF | P-20 REF Analogue input All 1
STOP | OPERATION Al1 REF PR-REF P-20 | P-21 Analogue input Al1 1
STOP | OPERATION D | b3 | P-20 - P-23 P-01 2
0 0 P-20
1 0 P-21
0 1 P-22
1 1 P-23
STOP | OPERATION Al P-20 REF E-TRIP | OK Analogue input Al1 3
STOP | OPERATION Al Al2 Analogue input Al2 Analogue input Al1 4
STOP Forwards STOP Reverse running Al P-20 REF Analogue input Al1 1
running
— FAST STOP (P-24)------------ ®
STOP | OPERATION | Forwards rotation | Reverse rotation E-TRIP OK Analogue input A1 3
STOP Forwards STOP Reverse running E-TRIP OK Analogue input Al1 3
running
e FAST STOP (P-24)------------ i
STOP OPERATION FORWARDS | REVERSE RUNNING DI3 D14 PR 2
RUNNING 0 0 P-20
1 0 P-21
0 1 P-22
1 1 P-23
9 STOP START STOP START REVERSE 2
FORWARDS RUNNING » “
RUNNING
Mmmmommsomssnns FAST STOP (P-24)---------------- A 0 0 P-20
1 0 P-21
0 1 P-22
1 1 P-23
10 0E) START STOP (NC) Al REF P-20 REF Analogue input Al1 5
11 (NO) START FORWARDS STOP (NC) (NO) START REVERSE Analogue input Al1 6
. RUNNING RUNNING
A FAST STOP (P-24) A
STOP OPERATION FAST STOP (P- OK Al1 REF P-20 REF Analogue input Al1 7
24)
13 (NO) START STOP (NC) (NO) START REVERSE KPD REF  |P-20 REF 13
FORWARDS RUNNING
RUNNING
A FAST STOP (P-24) A
[Vl STOP | OPERATION DI2 E-TRIP OK DI2 | DI4 | PR 11
0 0 P-20
1 0 P-21
0 1 P-22
1 1 P-23
STOP OPERATION P-23 REF All Emergency mode Analogue input Al1 1
16 STOP OPERATION P-23 REF P-21 REF Emergency mode FORWARDS | REVERS 2
RUNNING E
I RUNNIN
G
17 BEIEE OPERATION DI2 Emergency mode DI2 | DI4 | PR 2
0 0 P-20
1 0 P-21
0 1 P-22
1 1 P-23
18 STOP OPERATION FORWARDS U REVERSE O Emergency operation Analogue input Al1 1
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Macro configuration of the analogue and digital input

7.5 Macro functions - keypad mode (P-12 =1 or 2)

o | b2 | bB/m2 |  DW4/Al | Diagram |
“—-—-__-—_
STOP ACTIVATED INCREASE SPEED REDUCE FORWARDS REVERSE
SPEED RUNNING RUNNING
' A START A
STOP ACTIVATED Pl speed value
STOP ACTIVATED - INCREASE SPEED| - REDUCE KPD REF P-20 REF 8
SPEED
‘ A START A
STOP ACTIVATED - INCREASE SPEED| E-TRIP | OK - REDUCE SPEED 9
- A START A
Il stor ACTIVATED - INCREASE SPEED|KPD REF| A1 REF Al 10
- STOP ACTIVATED FORWARDS REVERSE KPDREF| A REF Al 1
RUNNING RUNNING
n STOP ACTIVATED FORWARDS REVERSE E-TRIP oK KPD REF P-20 REF 11
RUNNING RUNNING
STOP FORWARDS STOP REVERSE E-TRIP oK KPD REF P-20 REF 11
RUNNING RUNNING
[E— FAST STOP (P-24)------------- P
n STOP FORWARDS STOP REVERSE KPDREF| Al1 REF Al
RUNNING RUNNING O
9}
STOP OPERATION - - E-TRIP OK - -
STOP OPERATION PR REF KPD REF Emergency mode P-23 p-21 2
STOP OPERATION P-23 REF KPD REF Emergency mode FORWARDS REVERSE 2
RUNNING U RUNNING O
STOP OPERATION KPD REF P-23 REF Emergency mode FORWARDS REVERSE 2
RUNNING O RUNNING O =
P STOP OPERATION Al1 REF KPD REF Emergency operation All 1 3_
9,10, 11,12,13=0 £
]
7.6 Macro functions - fieldbus control mode (P-12= 3,4, 7, 8 or 9) -%’
-El_ o
-__-__-___-__ ®
“ STOP | ACTIVATED FB REF (fieldbus speed value, Modbus RTU / CAN / master-slave defined by P-12) 14 ()
STOP | ACTIVATED Pl speed value 15 S
- STOP | ACTIVATED | FBREF | P-20 E-TRIP OK Analogue input A1 3 i°)
REF B
STOP | ACTIVATED | FBREF | PR REF P-20 P-21 Analogue input Al1 1 ]
*-----START (P-12 = only 3 or 4 )-------- P g
STOP | ACTIVATED | FB REF All E-TRIP OK Analogue input Al1 3 -
N s
A-START (P-12 = only 3 or 4 )-A c
STOP | ACTIVATED | FB REF KPD E-TRIP OK Analogue input Al1 3 .g
REF ®
A-START (P-12 = only 3 or 4 )-A 3
STOP | ACTIVATED - - E-TRIP OK Analogue input Al 16 @_’
STOP | ACTIVATED | PRREF | FB REF Emergency mode P-23 | P-21 2 =
STOP | ACTIVATED P-23 FB REF Emergency mode Analogue input Al1 1 3]
REF o
STOP | ACTIVATED | FB REF P-23 Emergency mode Analogue input Al1 1 g
REF
STOP | ACTIVATED | A1 REF | FB REF Emergency mode Analogue input Al1 1 =
2,4,8,9,10,11,12,13=0
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Macro configuration of the analogue and digital input

7.7 Macro functions - Pl control mode by user (P-12 = 5 or 6)

KOSTAL

pas | om0 o2 D13/ Al2
..o |l 1 1 o0 1 ] o | 1/ o0 | 1 |
Il SsToP | ACTIVATED Pl REF P-20 REF AI2 Al 4
STOP | ACTIVATED Pl REF Al1 REF A2 (PI FB) Al 4
STOP | ACTIVATED PI REF P-20 ETRIP |  OK Al1 (PI FB) 3
Bl o START (NC) STOP Al2 (PI FB) Al1 12
B o START (NC) STOP PIREF | P-20 REF Al1 (PI FB) 5
B o START (NC) STOP E-TRIP OK Al1 (PI FB)
STOP | OPERATION FORWARDS REVERSE A2 (PI FB) Al 4
- RUNNING RUNNING
STOP | OPERATION - - ETRIP |  OK Al1 (PI FB) 16
STOP | OPERATION P-23 REF PI REF Emergency mode A1 (PI FB) 1
STOP | OPERATION P-23 REF P-21 REF Emergency mode Al1 (PI FB) 1
STOP | OPERATION P-21 REF P-23 REF Emergency mode Al1 (PI FB) 1
STOP | OPERATION Al1 REF Pl REF Emergency mode Al1 (PI FB) 1
2,9,10,11,12,13=0
P1 Setpoint source is selected by P-44 (default is fixed value in P-45, Al 1 may also be selected).
P1 Feedback source is selected by P-46 (default is Al 2, other options may be selected).

7.8 Emergency operation

The emergency mode function was developed to ensure permanent drive controller operation under emergency conditions until the drive
controller is no longer able to maintain operation. In accordance with the setting for P-30 index 2, the input for this function can be normally

open (closed to activate the mode) or normally closed. For this purpose, a temporary or permanent input may be selected using P-30 index 3.
This input can be connected to a fire alarm system so that in the event of a fire in the building, the drive controller operation is maintained for as
long as possible in order to remove smoke or retain the air quality in the building.

The emergency mode function is activated when P-15 = 15, 16 or 17, with digital input 3, which was assigned for activation of emergency
operation.

The emergency mode function deactivates the following protective functions in the drive controller:-

O-t (cooling element overheating), U-t  (underheating of the drive controller), Th-FLt (no thermistor on cooling element), E-trip (external
shutdown in response to error), 4-20 F (4-20 mA error), Ph-Ib (phase asymmetry), P-Loss (error when input phase is lost), SC-trp (error due to
interruption in communication), |_t-trp (error due to accumulated overload)

The following errors result in the drive controller shutting down in response to an error, automatically resetting and restarting:-

O-volt (intermediate circuit overvoltage), U-volt (intermediate circuit undervoltage), h O-I (error due to rapid overcurrent), O-I (temporary
overcurrent at drive controller output), Out-F (drive controller output error, output stages error)

8 Modbus RTU communication

8.1 Introduction
The VERTIMO can be connected to a Modbus RTU network by way of the RJ45 connection on the front of the drive controller.

8.2 Modbus RTU specifications

Protocol Modbus RTU
Error check CRC
Baud rate 9600 bps, 19200 bps, 38400 bps, 57600 bps, 115200 bps (default)

Data format 1 start bit, 8 data bits, 1 stop bit, no parity.

Physical signal RS 485 (2-wire)

User interface RJ45

Supported function codes 03 write multiple holding registers
06 write individual holding registers

16 write multiple holding registers (only supported for registers 1 — 4)
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8.3 RJ45 connector configuration

CAN -

CAN +

ov

- RS485 (PC)

+RS485 (PC)

+24 volts

- RS485 (Modbus RTU)
+RS485 (Modbus RTU)

When using the MODBUS control, the analogue and digital inputs can
be configured as shown in Section 7.6.

S |HH

ONOOGA,ON =

Warning:
This is not an Ethernet connection.

_I_I_I_I_ Do not connect it directly with an

. Ethernet port.

8.4 Modbus tab

Supported
p Typ function Function
Number ar codes
03 06 16 Low byte High byte
1 - RW | v | v | v |Drive controller control command 0.3 16-bit word.
Bit 0: Low = stop, high = allow operation
Bit 1: Low = delay ramp 1 (P-04), high = delay ramp
2 (P-24)
Bit 2: Low = no function, high = reset error
Bit 3: Low = no function, high = freewheel stop

Register

Explanation

All parameters which can be configured by the user are accessible as holding registers and can be read or written using the appropriate
Modbus command. The register number for each parameter of P-04 to P-60 is defined as 128 + parameter number, so that for example the
register number for P-15 is 128 + 15 = 143. Internal scaling is used for some parameters. For further details, please contact your sales partner at
KOSTAL Industrie Elektrik GmbH.

request
2 - R/W | v v v | Modbus target speed reference value 0..5000 | Target frequency value x10, e.g. 100 = 10 Hz
4 - RW | v v v | Acceleration and deceleration time 0..60000 | Ramp time in seconds x 100, e.g. 250 = 2.5 seconds
6 - R v Error code Drive controller Low byte = drive controller error code, see Section 11.1
status High byte = U drive controller status as follows:-
0: Drive controller stopped
1: Drive controller working
2: Shutdown of drive controller in response to error
7 R v Output frequency (motor) 0..20000 | Output frequency in Hz x 10, e.g. 100 = 10 Hz g
8 R v Output current (motor) 0..480 Output current (motor) in amps x 10, e.g. 10 = 1.0 amp -g
1" - R v Status of digital input 0..15 Shows the status of the 4 digital inputs (&}
Lowest bit = 1 input 1 =
20 P00-01 R v Value of analogue input 1 0..1000 | Analogue input: % of the full scale x 10, e.g. 1000 = 100% g
21 P00-02 R v Value of analogue input 2 0..1000 | Analogue input: % of the full scale x 10, e.g. 1000 = 100% E
22 P00-03 R v Speed value 0..1000 | Shows the target value for frequency x10, e.g. 100 = 10.0 Hz o
23 P00-08 R v Intermediate circuit voltage 0..1000 | Intermediate circuit voltage in volts ;
24 P00-09 R v Drive controller temperature 0..100 Drive controller cooling element temperature in °C =
o
(2]
=
2
T
2
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9 CAN communication

9.1 CAN communication

The CAN communication profile in the VERTIMO is implemented according to the specification DS301 version 4.02 of CAN in automation
(www.can-cia.de). Specific device profiles such as DS402 are not supported.

The CAN communication function is enabled by default after power up. However in order to use any control functions through CAN, the
following setting is required: P-12 =7 or 8.

The CAN communication baud rate can be set by using parameter P-36 (Index 2). Available baud rates are: 125 kbps, 250 kbps,

500 kbps, 1 Mbps. (with default setting as 500 kbps).

The Node ID is set up through drive address parameter P-36 (Index 1) with the default value of 1.

The tables below show the Index and Sub Index required to address each parameter. All User Adjustable parameters are accessible by CAN,
except those that would directly affect the communications.

All parameter values can be read from the drive and written to, depending on the operating mode of the drive — some parameters may not be
changed whilst the drive is enabled.

VERTIMO provides the following default COB-ID and functions:

Type COB-ID Funktion
NMT 000h Network management
Synchronous message.
S s COB-ID ca):1 be configured to%ther value.
Emergency 080h + Node address Emergency message.
PDO1 (TX) 180h + Node address Process data object.
PDO1 (RX) 200h + Node address PDO1 is pre-mapped and enabled by default.

COB-ID can be configured to other value.

PDO2 280h + Node address
(TX) PDO2 is pre-mapped and disabled by default.
PDO2 (RX) 300h + Node address Transmission mode, COB-ID and mapping can be configured.
SDO 580h + Node address
SDO (?;)) 600h : Node address SDO channel can be used for drive parameter access.
Guarding and Heartbeat function are supported.
il (GERE! s COB-ID can be configured to other value.
Note
o The VERTIMO SDO channel only supports expedited transmission.
5 The VERTIMO can only support up to 2 Process Data Objects (PDO). All PDOs are pre-mapped; however PDO2 is disabled by default.
o The table below gives the default PDO mapping information.
o X | Customer configuration (mapping) will NOT be saved during power down. This means that the CANopen configuration will restore to its
3 default condition each time the drive is powered up.
(=
3,
g 9.1.1 PDO default mapping
g Objects No. Mapped Object Mapped Function Transmission Type
1 2000 h Unsigned 16 Control command register*
RX 2 2001 h Integer 16 Speed reference 254
PDO1 3 2003 h Unsigned 16 User ramp reference Valid immediately
4 0006 h Unsigned 16 Dummy
1 200 Ah Unsigned 16 Drive status register
X 2 200 Bh Integer 16 Motor speed Hz 254 o
PDO1 3 200 Dh Unsigned 16 Motor current SendRe;Zt'e;rDrgc?lvmg
4 2010 h Integer 16 Drive temperature
1 0006 h Unsigned 16 Dummy
RX 2 0006 h Unsigned 16 Dummy 054
PDO2 3 0006 h Unsigned 16 Dummy
4 0006 h Unsigned 16 Dummy
1 2011 h Unsigned 16 DC bus voltage
> 2 2012 h Unsigned 16 Digital input status 054
PDO2 3 2013 h Integer 16 Analog input 1 (%)
4 2014 h Integer 16 Analog input 2 (%)

* Drive control can only be achieved when P-12=7 or 8 provided that P-31 =0, 1, 4 or 5.

36 Operating manual for VERTIMO V1.20



CAN communication K@gﬁﬁﬂ_—:

9.1.2 PDO transmission type

Various transmission modes can be selected for each PDO. For RX PDO, the following modes are supported:

Transmission Type Description

The received data will be transferred to the drive active control register when the next sync
message is received.

The received data will be transferred to the drive active control register immediately without
delay.

Synchronous

Asynchronus

For TX PDO, the following modes are supported:

Transmission Type Description

Acyclic TX PDO will only be sent out if the PDO data has changed and PDO will be transmitted on
synchronous reception of SYNC object.

Cyclic TX PDO will be transmitted synchronously and cyclically. The transmission type indicates the
synchronous number of SYNC object that are.

| Asynchronous | TX PDO will only be transferred once corresponding RX PDO has been received.
Asynchronous TX PDO will only be transferred anytime if PDO data value has changed.

9.1.3 CAN Open Specific Object Table

Index Sub Index ‘ Function Access Type PDO Map ‘ Default Value
1000 h 0 Device Type R us2 N 0
1001 h 0 Error Register R us N 0
1002 h 0 Manufacturer Status Register R uU16 N 0
1005 h 0 COB-ID Sync RW uU32 N 00000080 h
1008 h 0 Manufacturer Device Name R String N ODE3
1009 h 0 Manufacturer Hardware Version R String N X.XX
100 Ah 0 Manufacturer Software Version R String N X.XX
100 Ch 0 Guard Time (1 ms) RW uU16 N 0
100 Dh 0 Life Time Factor RW U8 N 0
1014 h 0 COB ID EMCY RW u32 N 00000080h+Node ID g
1015 h 0 Inhibit Time Emergency (100 ps) RW uU16 N 0 "5
1017 h 0 Producer Heartbeat Time (1ms) RW U16 N 0 'é
0 Identity Object No. Of entries R us N 4 =)
1 Vendor ID R u32 N 0x0000031A E
1018 h 2 Product Code R us2 N Drive Dependent Q
3 Revision Number R us32 N XXX zZ
4 Serial Number R us2 N Drive Dependent L<)
0 SDO Parameter No. Of entries R us N 2
1200 h 1 COB-ID Client - > Server (RX) R u32 N 00000600h+Node ID
2 COB-ID Server - > Client (TX) R us2 N 00000580h+Node ID
0 RX PDO 1 comms param. no. of entries R U8 N 2
1400 h 1 RX PDO 1 COB-ID RW uU32 N 40000200h+Node ID
2 RX PDO transmission type RW us2 N 254
0 RX PDO 2 comms param. no. of entries R U8 N 2
1401 h 1 RX PDO 2 COB-ID RW uU32 N C0000300h+Node ID
2 RX PDO 2 transmission type RW U8 N 0
0 RX PDO 1 1 mapping/no. of entries RW us N 4
1 RX PDO 1 1 st mapped object RW us2 N 20000010h
1600 h 2 RX PDO 1 2nd mapped object RW u32 N 20010010h
3 RX PDO 1 3rd mapped object RW us2 N 20030010h
4 RX PDO 1 4th mapped object RW us2 N 00060010h

Continues on next page
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Index Sub Index ‘ Function Access Type PDO Map ‘ Default Value
0 RX PDO 2 1 mapping/no.of entries RW Us N 4
1 RX PDO 2 1st mapped object RW us2 N 00060010h
1601 h 2 RX PDO 2 2nd mapped object RW u32 N 00060010h
3 RX PDO 2 3rd mapped object RW us2 N 00060010h
4 RX PDO 2 4th mapped object RW us2 N 00060010h
0 TX PDO 1 comms parameter number of entries R us N 3
1800 h 1 TX PDO1 COB-ID RW uU32 N 40000180h+Node ID
2 TX PDO 1 transmission type RW U8 N 254
3 TX PDO 1 Inhibit time (100 ps) RW U16 N 0
0 TX PDO 2 comms param no. of entries R us N 3
1 TX PDO 2 COB-ID RW uU32 N C0000280h+Node ID
1801h 2 TX PDO 2 transmission type RW us N 0
3 TX PDO 2 Inhibit time (100 ps) RW U16 N 0
0 TX PDO 1 mapping/no. of entries RW U8 N 4
1 TX PDO 1 1st mapped object RW us2 N 200A0010h
1A00 h 2 TX PDO 1 2nd mapped object RW u32 N 200B0010h
3 TX PDO 1 3rd mapped object RW us2 N 200D0010h
4 TX PDO 1 4th mapped object RW us2 N 20100010h
0 TX PDO 2 mapping/no. of entries RW U8 N 4
1 TX PDO 2 1st mapped object RW us2 N 20110010h
1A01h 2 TX PDO 2 2nd mapped object RW u32 N 20120010h
3 TX PDO 2 3rd mapped object RW u32 N 20130010h
TX PDO 2 4th mapped object RW us2 N 20140010h

9.2 Additional information relating to CAN or Modbus or both

9.2.1 Drive control word format

High byte Low byte

Bit 0: Run/Stop command: Set to 1 to enable the drive. Set to 0 to stop the drive.
Bit 1: Fast stop request. Set to 1 to enable drive to stop with 2nd deceleration ramp.
Bit 2: Reset request. Set to 1 in order to reset the drive if drive is under trip condition.

o
>
P
o
o
3
3
£
3,
o
=
o
3

User must clear this bit when drive is under normal condition to prevent un-expected reset.

Bit 3: Coast stop request. Set to 1 to issue a coast stop command.
For normal operation, Bit 3 has the highest priority, bit 0 has the lowest priority (bit 3>bit 1>bit 0). For example if user set command as 0x0009,
drive will do a coast stop rather than run. For normal run/start, just set this register to 1.

NOTE Start/stop (bit 0), fast stop (bit 1) and coast stop (bit 3) only works if P-31= 0 or 1. Otherwise, start/stop function is controlled by drive
control terminals. Reset function (bit 2) works all the time as long as drive is operated under Modbus control mode (P-12 = 3 or 4).

9.2.2 Speed Reference Format

Speed reference value is transferred with one decimal place (200 = 20.0 Hz). The maximum speed reference value is limited by P-01. Either
register 2 or register 5 can be used for speed reference control, however only one reference should be used in any control system, otherwise
unexpected behaviour can result.

9.2.3 Acceleration/Deceleration Ramp Time

Active only when P-12 = 4, this register specifies the drive acceleration and deceleration ramp time. The same value is applied simultaneously to
the acceleration and deceleration ramp times. The value has two decimal places, e.g. 500 = 5.00 seconds.

9.2.4 Drive status and error code Word

High byte gives drive error code. (Valid when the drive is tripped, see 0 for further details)

Low byte gives drive status information as follows:

Bit 0: 0 =Drive Stopped, 1 = Drive Running

Bit 1: 0 = OK, 1 = Drive Tripped

Bit 5: 0 = OK, 1 = In Standby Mode

Bit 6: 0 = Not Ready, 1 = Drive Ready to Run (not tripped, hardware enabled and no mains loss condition)
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10 Technical data

10.1 Environment

Ambient operating temperature range :-10... 40 °C (frost- and condensation-free)
Ambient storage temperature range: -40 ... 60 °C

Maximum altitude : 2000 m Reduction at 1000 m: 2.5% /100 m
Maximum humidity : 95%, non-condensing

10.2 Rated output table

Input Fuse / MCB (type B) Recommended

Maximum cable size Output

current current brake
resistance

200 - 240 (+/- 10%) V 1-phase input, 3-ph
A 0.37 | 0.5 3.7 10 6 8 8 2.3 -
A 0.75 1 7.5 10 10 8 8 4.3 -
A 1.5 2 12.9 16 17.5 8 8 7 -
B 1.5 2 12.9 16 17.5 8 8 7 100
B 2.2 3 19.2 25 25 8 8 10.5 50

0%) V 3-phase input, 3-phase output
A 0.75 1 3.5 6 6 8 8 2.2 -
A 1.5 2 5.6 10 10 8 8 4.1 -
B 1.5 2 5.6 10 10 8 8 4.1 250
B 2.2 3 7.5 16 10 8 8 5.8 200
B 4 5 11.5 16 15 8 8 9.5 120
C 5.5 7.5 17.2 25 25 8 8 14 100
C 7.5 10 21.2 32 30 8 8 18 80
C 11 15 27.5 40 35 8 8 24 50
D 15 20 34.2 40 45 16 5 30 30
D 18,5 | 25 441 50 60 16 5 39 22
D 22 30 51.9 63 70 16 5 46 22

m The cable sizes shown correspond to the maximum possible sizes that may be connected to the drive controller. Cables should be
selected at the time of installation and in accordance with the local wiring codes or guidelines.

10.3 Single-phase operation of three-phase drive controllers

All drive controllers designed for a three-phase mains supply can be operated in single-phase networks with up to 50% of the rated output

current.

In such cases, the AC power supply should only be connected to terminals L1 (L) and L2 (N).

V1.20
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10.4 Additional information on UL conformity

VERTIMO is designed to comply with UL requirements.
To ensure full compliance, the following must be fully observed.

Requirements on the input power supply

Supply voltage 200 - 240 RMS volts for units which have been rated as 230 volts, permissible deviation of +/- 10%. Maximum of
240 RMS volts

380 - 480 RMS volts for units which have been rated as 400 volts; permissible deviation of +/- 10%, maximum of
500 RMS volts

Asymmetry Maximum of 3% voltage deviations permitted between phase-to-phase voltage

All VERTIMO variants have phase asymmetry monitoring. A phase asymmetry of > 3% results in the drive controller

shutting down in response to an error. For input supplies with a supply asymmetry of more than 3% (usually the
Indian sub-continent & parts of Asia-Pacific, including China), KOSTAL Industrie Elektrik recommends installing

input coils.
Frequency 50 - 60 Hz +/- 5% deviation
Short-circuit power Voltage value Min. kW (HP) Max. kW (HP) Maximum short-circuit current
230V 0.37 (0.5) 11 (15) 100 kA RMS (AC)
400/ 460V 0.75 (1) 22 (30) 100 kA RMS (AC)

All drive controllers in the table above are suitable for use with a mains grid that is able to supply no more than the
maximum short-circuit current values stated above in amps, symmetrically with the specified maximum supply
voltage, as long as protection with fuses of class J is provided.

All VERTIMO variants are intended for installation in controlled environments that meet the limit conditions shown in Section 10.1.
The drive controller can be operated within the temperature range specified in the Section 10.1.

IP66 (NEMA 4X) units; installation permitted in environments with degree of contamination 2.

Requirements on the electrical installation
The input current supply connection must correspond to Sections 4.4 and 4.5.

Suitable power and motor cables should be selected in accordance with the data shown in Section 10.2 and the NEC or other applicable,
local codes.
Motor cable | A 75 °C copper cable type must be used.

Mains cable connection and torque are shown in Sections 3.3.

Integrated “solid-state” short-circuit protection does not provide branch circuit protection. Branch circuit protection must be provided in
compliance with the NEC and additional local codes. Rated values are shown in Section 10.2.

Temporary overvoltage protection must be installed on the grid side of the device, must be 480 volts (phase to ground) and 480 volts (phase
to phase), must be suitable for overvoltage category Ill and must provide protection in the event of a rated surge voltage with a voltage peak
that withstands 4 kV.

UL-listed cable shoes must be used for all bus bars and grounding connections.

General requirements

The VERTIMO provides motor overload protection in accordance with NEC (USA).

In cases where no motor thermistor is connected or used, monitoring of the thermal overload memory must be activated by means of the
setting P-50 = 1.

If a motor resistor is connected and this is connected to the drive controller, the connection must be set up in accordance with the
information given in the section “Motor thermistor connection” of this quick setup guide.

UL-compliant ingress protection (“type”) is only given if the cables are installed using a UL-recognised gland bush or inlet fitting for a flexible
line system that satisfies the required degree of protection.

In the case of electrical installation conduit systems, all glands must have the values specified by NEC.

Not intended for installation with rigid cable conduit systems.
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10.5 EMC filter disconnect

Drives with an EMC filter have an inherently higher leakage current to Ground (Earth).
For applications where tripping occurs the EMC filter can be disconnected (on IP20 units
only) by completely removing the EMC screw on the side of the product.

Remove the screw as indicated right

The Optidrive product range has input supply voltage surge suppression components fitted
to protect the drive from line voltage transients, typically originating from lightning strikes
or switching of high power equipment on the same supply.

When carrying out a HiPot (Flash) test on an installation in which the drive is built, the
voltage surge suppression components may cause the test to fail. To accommodate this
type of system HiPot test, the voltage surge suppression components can be
disconnected by removing the VAR screw After completing the HiPot test, the screw
should be replaced and the HiPot test repeated. The test should then fail, indicating that
the voltage surge suppression components are once again in circuit.

V1.20 Operating manual for VERTIMO
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11 Problem solving

KOSTAL

11.1 Messages relating to the error codes

Error codes No. Description Proposed remedy \
no-Fuk 00 No error Not needed
0 -k 01 Brake channel overcurrent Check condition of external brake resistor and connection (wiring).

OL-br 02 Overload of brake resistor. The drive controller has switched off by means of a shutdown in response to an error

in order to prevent damage to the brake resistor.
0-1 03 Overcurrent at output. [Temporary overcurrent at drive controller output. Excessive load or shock loading of

motor.
m: The drive controller cannot be reset immediately after a shutdown in response
to an error. An integrated time delay should enable error rectification and/or prevent
damage to the drive controller.

| _k-krP 04 | Motor thermally overloaded (12t). |After more than 100% of the value in P-08 was provided for a certain amount of time,
la shutdown in response to error was triggered for the converter to prevent damage to
the motor.

PS-trP 05 Power level of shutdown in  [Check for short circuits on motor and connecting cables.

response to error.

0-uoct 06 | Intermediate circuit overvoltage [Check whether the supply voltage is within the permitted tolerance for the drive
controller. If the error occurs during a delay or stopping, increase the delay time in P-
04 or install an appropriate brake resistor and activate the dynamic brake function
with P-34.

U-uock 07 | Intermediate circuit undervoltage [The incoming supply voltage is too low. This error occurs routinely when shutting
down the current of the drive controller. If this happens during operation, check the
input voltage and all components in the supply line for the grid feed-in heading
towards the drive controller.

O-t 08 Overheating of the cooling The drive controller is too warm. Check whether the ambient temperature around the
element drive controller is within its specifications. Ensure that sufficient cooling air can
circulate around the drive controller.
Increase the housing ventilation, if necessary. Ensure that sufficient cooling air can get
into the drive controller, and that the lower inlet vents and upper outlet vents are not
blocked or clogged up.
U-t 09 Undertemperature This error occurs at an ambient temperature of less than -10 °C. To start the drive
controller, this value must be increased to above -10 °C.
P-dEF 10 | The default parameters set in the
factory were loaded.
E-tr P 11 | External shutdown in response to [E-trip queried at digital input 3. A normally closed contact has opened for some
error reason. If there is a motor thermistor connected, check whether the motor is too
warm.
SC-06S 12 |Loss of communication on internal|Check the communication connection between the drive controller and external
bus devices. Ensure that every drive controller in the network has its own address.
FLE-dc 13 DC ripple too high Check that all incoming supply phases are present and symmetrical.
P-L055 14 | Error in event of loss of the input [Check that all incoming supply phases are present and symmetrical.
phase
h O-t 15 Overcurrent at output. Check for short circuits on motor and connecting cables.
=: The drive controller cannot be reset immediately after a shutdown in response

to an error. An integrated time delay should enable error rectification and/or prevent

damage to the U drive controller.

Eh-F.E 16 Defective thermistor at cooling

element

dRER-F 17 Internal memory error. (I0) Press the Stop key. Should the error persist, please contact your supplier.

Y-20 F 18 4-20 mA signal lost Check the analogue input connection/connections.

dAER-E 19 Internal memory error. (DSP)  [Press the Stop key. Should the error persist, please contact your supplier.

F-Ptc 21 Error at motor PTC thermistor [Overheating of connected motor thermistor, check cabling connections and motor.
input
FAn-F 22 Cooling fan error (IP66 only)  [Check/replace the cooling fan.

O-hERE 23 Internal drive controller IAmbient temperature of drive controller too high, check whether appropriate cooling

temperature too high is being provided.

Continues on next page
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Description Proposed remedy
OuE-F 26 Output error Indicates an error at the drive controller’s output, such as a missing phase,
unbalanced motor phase currents etc. Check the motor and connections.
AEF-01 40 Auto-tune error [The motor parameters measured by the auto-tune are not correct.
ALF-02 41 Check the motor cable and connections for continuity.
REF-03 42 Check that all three phases of the motor are present and symmetrical.
AEF-04 43
ALF-05 44
SC-FO 1 50 Error due to loss of Check the incoming Modbus RTU connection cable.
communication on Modbus  [Check whether at least one register is being queried in cycles within the timeout limit
set in P-36 index 3.
SC-Foe 51 Shutdown in response to error  [Check the incoming CAN connection cable.
due to loss of CANopen Check whether cyclic communication is taking place within the timeout limit set in P-
communication 36 index 3.

Note: Following an over current or overload trip (3, 4, 5, 15), the drive may not be reset until the reset time delay has elapsed to prevent
damage to the drive.

11.2 Resetting a fault

When the drive trips, and a fault message is displayed, it can be reset in one of the following ways:

X Completely remove the incoming power supply, and allow the power to power off completely. Re-apply the power.
X Remove and reapply the enable input.
X Press the stop / Reset button.
X If Modbus or CAN are in use, set the reset bit in the control word from 0 to 1.
In the event of O-1, hO-I or |.t-trp faults, in order to prevent damage that may occur through repeatedly enabling the drive into a fault g>
condition, these trips cannot be reset immediately. A delay time according to the following table must be allowed before reset is 'S
possible. o
(7]
First Trip 2 seconds delay before reset is possible S
Second Trip 4 seconds delay before reset is possible %
Third Trip 8 seconds delay before reset is possible e
Fourth Trip 16 seconds delay before reset is possible o
Fifth Trip 32 seconds delay before reset is possible
Subsequent Trips 64 seconds delay before reset is possible
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