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General Information

The manufacturer accepts no liability for any consequences resulting from
inappropriate, negligent or incorrect installation or adjustment of the optional
operating parameters of the equipment or from mismatching the variable speed
drive with the motor.

The contents of this guide are believed to be correct at the time of printing. In the
interests of a commitment to a policy of continuous development and improvement,
the manufacturer reserves the right to change the specification of the product or its
performance, or the contents of this guide, without notice.

All rights reserved. No parts of this guide may be reproduced or transmitted in any
form or by any means, electrical or mechanical including photocopying, recording or
by an information storage or retrieval system, without permission in writing from the
publisher.

Copyright © October 2005 Control Techniques Drives Ltd
Issue Code: 1
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1 Safety Information

1.1 Warnings, Cautions and Notes

& A Warning contains information, which is essential for avoiding a safety hazard.
| WARNING |

WARNING

A Caution contains information, which is necessary for avoiding a risk of damage to the
product or other equipment.
| cauTiON |

CAUTION

INSIiEE A Note contains information, which helps to ensure correct operation of the product.

1.2 Electrical safety - general warning

The voltages used in the drive can cause severe electrical shock and/or burns, and
could be lethal. Extreme care is necessary at all times when working with or adjacent to
the drive.

Specific warnings are given at the relevant places in this User Guide.

1.3 System design and safety of personnel

The drive is intended as a component for professional incorporation into complete
equipment or a system. If installed incorrectly, the drive may present a safety hazard.
The drive uses high voltages and currents, carries a high level of stored electrical
energy, and is used to control equipment which can cause injury.

Close attention is required to the electrical installation and the system design to avoid
hazards either in normal operation or in the event of equipment malfunction. System
design, installation, commissioning and maintenance must be carried out by personnel
who have the necessary training and experience. They must read this safety information
and this User Guide carefully.

The STOP and SECURE DISABLE functions of the drive do not isolate dangerous
voltages from the output of the drive or from any external option unit. The supply must
be disconnected by an approved electrical isolation device before gaining access to the
electrical connections.

With the sole exception of the SECURE DISABLE function, none of the drive

functions must be used to ensure safety of personnel, i.e. they must not be used

for safety-related functions.

Careful consideration must be given to the functions of the drive which might result in a
hazard, either through their intended behaviour or through incorrect operation due to a
fault. In any application where a malfunction of the drive or its control system could lead
to or allow damage, loss or injury, a risk analysis must be carried out, and where
necessary, further measures taken to reduce the risk - for example, an over-speed
protection device in case of failure of the speed control, or a fail-safe mechanical brake
in case of loss of motor braking.

4 Unidrive SP Low Voltage DC Installation Guide
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The SECURE DISABLE function has been approved as meeting the requirements of
EN954-1 category 3 for the prevention of unexpected starting of the drive. It may be
used in a safety-related application. The system designer is responsible for

ensuring that the complete system is safe and designed correctly according to

the relevant safety standards.

1.4 Environmental limits

Instructions in the Unidrive SP User Guide regarding transport, storage, installation and
use of the drive must be complied with, including the specified environmental limits.
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Drives must not be subjected to excessive physical force.
15 Compliance with regulations El
o
The installer is responsible for complying with all relevant regulations, such as national =3
wiring regulations, accident prevention regulations and electromagnetic compatibility g«.
(EMC) regulations. Particular attention must be given to the cross-sectional areas of 5
conductors, the selection of fuses or other protection, and protective earth (ground)
connections.
The Unidrive SP User Guide contains instruction for achieving compliance with specific -
EMC standards. 3
I . . . . . . o
Within the European Union, all machinery in which this product is used must comply S
with the following directives: g
98/37/EC: Safety of machinery. g
89/336/EEC: Electromagnetic Compatibility. 2
e
1.6 Motor ||
Ensure the motor is installed in accordance with the manufacturer’s recommendations.
Ensure the motor shaft is not exposed. %
Standard squirrel cage induction motors are designed for single speed operation. If it is %
intended to use the capability of the drive to run a motor at speeds above its designed 3
maximum, it is strongly recommended that the manufacturer is consulted first. §
Low speeds may cause the motor to overheat because the cooling fan becomes less g
effective. The motor should be fitted with a protection thermistor. If necessary, an
electric forced vent fan should be used. | ]
The values of the motor parameters set in the drive affect the protection of the motor.
The default values in the drive should not be relied upon. o
It is essential that the correct value is entered in parameter 0.46 motor rated current. g
This affects the thermal protection of the motor. %
]
1.7 Adjusting parameters 2
Some parameters have a profound effect on the operation of the drive. They must not o
be altered without careful consideration of the impact on the controlled system. | ]
Measures must be taken to prevent unwanted changes due to error or tampering.
5
Q.
[¢]
x
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2 Introduction

Before reading this document it is assumed that the user has familiarised themselves
with the Unidrive SP User Guide.

Any Unidrive SP can be configured for Low Voltage DC (LVDC) operation, however
there are differences in the electrical connections and operating voltage range
depending on the frame size of the drive.

This installation guide covers the following:

« Principles and advantages of Low Voltage DC operation
« Safety information

« Detailed information on required external components

¢ System design

* Electrical Installation

2.1 Advantages of Low Voltage DC operation
Low Voltage DC operation is intended for motor operation in an emergency back-up
situation following failure of the AC supply, for example in elevators, or to limit the motor
speed of servo motors during commissioning of equipment, for example a robot cell.

Even though Low Voltage DC operation is intended for an emergency back-up situation,
it is also possible to run the drive permanently in this mode. In the case were the Low
Voltage DC power supply is in the form of a battery the length of time that the drive will
run is limited by the battery capacity.

2.2 Principles of operation
The Unidrive SP is normally operated from a 3-phase AC supply (200V, 400V etc.) or a
DC supply of the equivalent rectified voltage. This provides power for all control circuits
via the SMPS (Switch Mode Power Supply), and power for the motor via the inverter.
Instead of powering the drive from a 3-phase AC supply it is also possible to operate the
Unidrive SP from an external Low Voltage DC supply, the supply voltage is dependant
on the drive frame size as detailed in Table 2-1.
Note that this method of drive operation will be referred to as Low Voltage DC (LVDC)
operation through the remainder of this document.

Table 2-1 Low Voltage DC operating range

Continuous operating range of a drive
supplied by low voltage DC (Vdc)

48
48-72
48-72
48-96*
48-96

6 48-96
SPMA/D 48-96

Drive size

gl | W N -

*Size 4 200V drives have a continuous Low Voltage DC range of 48V to 72V.

The values given in Table 2-1 above are for a typical battery supplied system, this
includes charging of the battery.

If no regen energy is present it is possible to use slightly higher voltage levels.
The AC supply and DC supply must not be connected at the same time, seamless

6 Unidrive SP Low Voltage DC Installation Guide
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change-over from AC to DC or DC to AC is not possible. See Chapter 4.7 Power circuit
control logic and sequencing on page 24.

For Low Voltage DC operation, as well as the main Low Voltage DC supply the following
external supplies are required.

¢ For Unidrive SP sizes 1to 6 , a 24Vdc supply must be connected to the +24V
external input on the green control terminal block of the drive (see Chapter
4 System design ). This supplies the control circuitry and may be connected
permanently.

¢ For Unidrive SP4 SP5 SP6 a 24V external supply needs to be connected to the
24V Low Voltage DC mode enable terminal of the drive. This supply should only be
connected when in Low Voltage DC operation (this supply is in addition to the +24V
external input).(see Chapter 4 System design )

2.3 Operating modes

Low Voltage DC operation can be used in any of the following modes:

uonewuJoyu| A1ares |

1. Open loop mode
¢ Open loop vector
¢ Fixed V/F mode (V/Hz)
¢ Quadratic V/F mode (V/Hz)
2. RFC mode
3. Closed loop vector
4. Servo

2.4 Low Voltage DC speed limitation
When set up for Low Voltage DC operation, the drive can provide rated torque to the motor
at low speeds. The maximum speed that can be achieved whilst operating from this supply
is dependent on the type of motor connected to the drive as described below.

uonewIoUl 19NPOoId

2.4.1 Operation with an induction motor
When operating with an induction motor the drive will effectively start to field weaken at
the point that the output voltage requirement (based on the programmed V/F) reaches
the maximum that the DC bus voltage of the drive can support (about 34V based on a
DC bus of 48V). e.g. The drive would begin to field weaken the motor at around 4Hz for
a 50Hz 400V motor.
The drive may continue to rotate the motor up to base speed. However, even with no

external load (just a bare motor shaft) the motor could stall due to the reduced torque
available whilst so far into field weakening.

ubisep waisAs

Be aware that reduced torque may be experienced in instances where the motor
requires significant volts to magnetise; the reasons for this are listed below.

« The external Low Voltage DC power supply has reached it's maximum supply
voltage to the drive.

¢ Thedrive has reached the maximum allowable output voltage available in this mode
of operation.

erep usuodwo)d

& Low Voltage DC operation CANNOT be used to limit the speed of an induction motor.
[ WARNING |

WARNING

xapu|

important to consider this when operating with an overhauling load such as lift
applications, even with the correct braking resistor selection, the drive may not be able
to maintain control of the load if the drive goes into field weakening.

z The drive can only provide rated torque at low speeds as described above. It is very

Unidrive SP Low Voltage DC Installation Guide 7
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2.4.2 Operation with a servo motor

When in Low Voltage DC operation the Unidrive SP may NOT be able to limit the speed
of a servo motor with an overhauling load.
[ WARNING |

WARNING

torque, the DC bus of the drive and its associated wiring could rise above the lower

Q If a permanent magnet motor is made to rotate at a high enough speed by an external
voltage DC operating level.

The speed of a servo motor is limited based on the Ke (voltage constant) value as
shown in the example below: -

A Unidrive SP with a Low Voltage DC supply of 48V running a 3000rpm unimotor which
has a Ke value of 98V/Krpm.

¢ Calculate rpm per Volt.
1000rpm #®8V = 10.2rpm per volt

¢ Calculate drive output voltage.
48V {.J/2) = 34V

« From the above calculations the motor speed will be limited to:
10.2x34 = 347rpm

The calculation above gives an estimated value and does not take into account motor
volt drops etc.

8 Unidrive SP Low Voltage DC Installation Guide
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3 Product information ®
<
3.1 Ratings gn
3.1.1 Drive output current ratings %
For drive output current ratings please refer to the Unidrive SP User Guide. g
3.1.2 Low Voltage DC rating ||
On all but size 1, the applied Low Voltage DC supply level is set by the user in Pr 6.46.
On the size 1 drive this value is non adjustable. The value set by the user will be within 5
limits as detailed below. 5
The default setting is 48V for all the drive sizes. The over voltage trip threshold and braking g
IGBT turn on voltage are scaled from this value as follows : 5
¢ Brake IGBT turn on = 1.325 x Pr 6.46 (V) >
¢ Over voltage trip = 1.45 x Pr 6.46 (V)

The maximum supply voltage is governed by the OV trip level and brake turn-on level.

) . - . ) ; o
The drive may be supplied with a greater voltage than the nominal continuous operating 3
voltage, providing there is suitable headroom between the applied DC voltage and the %
brake IGBT turn-on voltage and that regen energy has been taken into account. g
Table 3-1 Low Voltage DC drive rating %
: . I
conomis | Mmamum brang [ Vemenee T
o h IGBT turn on voltage ge tp Required >
Drive | Under | Minimum operating voltage (Pr 5.05) threshold currentrating
size voltage | start up (Pr 6.46) (Pr5.05) of low
trip level | voltage ["200v [400V/575V/| 200V [400V/575V/| 200V |400V/575v/| Voltage DC
drive | 690V drive | drive |690V drive | drive |690V drive supply 17}
variant variant variant variant |variant | variant G
v v v v v v v v A g
1 35 40 48 48 63 63 69 69 g
[%2]
2 35 40 48t072| 481072 95 95 104 104 Q
3 35 40 48t072| 481072 95 95 104 104 )
2 x drive
4 35 40 4810 72| 481096 95 127 104 139 output current —
5 35 40 N/A 480 96 N/A 127 N/A 139 (heavy duty
current rating) (@)
6 35 40 N/A 4810 96 N/A 127 N/A 139 %
SPMA| 35 40 N/A 4810 96 N/A 127 N/A 139 B
]
SPMD| 35 40 N/A 4810 96 N/A 127 N/A 139 o
Minimum and maximum voltage values include ripple and noise. Ripple and noise levels ;i;
must not exceed 5%. o
Minimum start up voltage -
This is the minimum voltage that is required to initially start up the drive.
Maximum braking IGBT turn on voltage
This is the voltage level that the drive braking IGBT will turn on. _
>3
Maximum over voltage trip threshold 2
This is the voltage level that the drive will trip OV. (Over Voltage). x
Unidrive SP Low Voltage DC Installation Guide 9

Issue Number: 1 www.controltechniques.com



esotomasyon.com - Control Techniques,emerson,saftronics -ac drive-servo mot

3.1.3 Drive control 24V rating
The table below shows the specification of the control +24V external input terminal that
the user supply should meet.
Table 3-2 Drive control 24V rating
Maximum Min_imum Nominal Minimum Nominal
. continuous .
Drive continuous operatin continuous start up current
size |Operating voltage SOItageg Operating voltage voltage consumption
\% \% \% \Y mA
All 30 19.2 24 21.6 500
Minimum and maximum voltage values include ripple and noise. Ripple and noise levels
must not exceed 5%.
3.1.4 24V Low Voltage DC mode enable rating

Table 3-3 shows the specification of the 24V Low Voltage DC mode enable terminal that
the user supply should meet.

Table 3-3 Low voltage DC mode enable rating

Maxi . - . Nominal Nominal
aximum continuous | Minimum continuous continuous current
Drive size operating voltage operating voltage operating voltage | consumption
\% \% \% mA
1to3 N/A
4106 30 19.2 24 500
SPMA/D 30 19.2 24 500

Minimum and maximum voltage values include ripple and noise. Ripple and noise levels
must not exceed 5%.

A common supply can be used for the drive control 24V and 24V Low Voltage DC mode
enable.

10
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4.6

46.1

System configurations

The following diagrams show different system configurations for a Unidrive SP
operating from a Low Voltage DC supply.

The choice of system configuration depends on the amount of regen energy the DC
supply can absorb.

System configuration 1

This system configuration is suitable for systems were the power supply cannot absorb
any energy from the load through the drive, hence the reason for blocking diode D1
being fitted in series with the DC supply.

Figure 4-1 System configuration 1 circuit diagram for Unidrive SP size 1 to 3

Aux.1
N
I
Ovld.1
K2a F2a
—
— +DC DC2/+DC
Rdis /\o1
PS1_“_ K2b F2b
T — -
Kib _Kad — I_L -DC DC1/-DC |
L1 o1 o— Koo F2o c1* H
e 1 ;
| S—
o' s
Size 2 and 3
connections
F3
—
Control + 24V § —
external input ¢
K1 Fla
L1 —
3-phase L2 ,_|'—'
AC supply L3 —
| S—

*C1 is only required with Unidrive SP size 1
See Chapter 5 Component data on page 30 for details on components.

14
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4.6.4 Preventing over-voltage trips from  occurring without the use of a brake
resistor

In the above systems in the case where the load is transferring energy back to the drive
through the motor, the DC bus voltage will rise. If the Low Voltage DC supply is unable
to absorb this energy, the DC bus voltage will continue to rise until the drive trips out on
over-voltage (OU). The drive over-voltage level is dependant on the drive frame size
(See section 3.1.2 Low Voltage DC rating on page 9 for details).

Below are recommendations for preventing this from happening:

1. Lower the setting of the regen current limit (Pr 4.06). This limits how much energy
the drive will absorb from the load.

Reducing the regen current limit can result in the drive losing control of the load under
overhauling load conditions.

2. Ensure that the drive is operating in one of the Standard ramp modes (Pr 2.04) and
lower the setting of the Standard ramp voltage (Pr 2.08) to 65.

The changing of the Standard ramp voltage can be automated by the use of the variable
select function, (menu 12) and the programmable logic function, (menu 9).

If the above recommendations are unsuccesfull and the drive still trips OV, then it is likely
that the regen energy is significant enough to require a braking resistor. If this is the case
refer to section 4.6.5 System configuration 2 on page 20.

18 Unidrive SP Low Voltage DC Installation Guide
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Table 4-4 Key for Figure 4-5 [ |
Key Description (%]
Aux.1 | Ovld.1 auxillary contact %‘
Aux.2 | Ovld.2 auxillary contact ‘E
Aux.3 | Ovld.3 auxillary contact g,.
Ovld.3 | Thermal overload relay for high voltage braking resistor g
Ovld.2 | Thermal overload relay for low voltage braking resistor L
C1 DC supply capacitor (SP1 only) g'
D1 Blocking diode to prevent energy from being returned to the LVDC supply
Ovld.1 | Thermal overload relay to protect the discharge resistor [ |
Fla 3 phase AC supply fusing
F2a Fuse for LVDC supply feed to drive +DC terminal _
F2b Fuse for LVDC supply feed to drive -DC terminal 2-
F2c Fuse for LVDC supply feed to drive 48v terminal 8_
F3 Fuse for drive control 24V external input é
K1 Normally open contacts supplying the drive with 3 phase AC when energized g'
K1b Normally closed contacts that bring in the discharge resistor when the AC supply is removed
Normally open contact, which when closed supplies the drive with the positive feed from
K2a
the LVDC power supply
K2b Normally open contact, which when closed supplies the drive with the negative feed
from the LVDC power supply g
Normally open contacts which when closed supply the 48V terminal of the drive with =
K2e | vbe 8
K2d Normally closed contacts that bring in the discharge resistor when the DC supply is removed =3
K2f Normally open contacts which when closed bring R_LVDC into circuit =)
PS1 LVDC power supply g
Rdis | DC bus discharge resistor g'
R_LVDC | Low voltage braking resistor
R_norm | High voltage braking resistor

4.6.6 Control implementation for system configuration 2

%]
In order to achieve the required Low Voltage DC operation sequencing as detailed in E
section 4.7 Power circuit control logic and sequencing on page 24. The circuitry shown %’
in Figure 4-5 and Figure 4-6 below are required. &
Some of the circuitry shown in Figure 4-6 can be reduced by using SM-Applications, this &
is further discussed in section 4.7.2 Control implementation using SM-Applications on =
page 26.
Figure 4-6 Control circuitry for system configuration 2
Klc K Q
~ ey:
Enable K2d Drive y %
input Ny enable ﬂ» Timer Coil, Delay ON g
K3 %
AC Supply —D— Relay Coil 8‘
select D Iy
— Normally Open Contacts
K3a  K2e K4
Aux.l Aux.2 Aux.3 \0;'\0—';» — Normally Closed Contacts [ ]
LN
K3b  Kid K5
Kaa K1 3
~ = 2
K5a *ﬁ_
Unidrive SP Low Voltage DC Installation Guide 21
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4.7 Power circuit control logic and sequencing
Control logic is required to interlock and sequence the contactors set out in section
4.6 System configurations on page 14 to ensure correct operation. This can be
accomplished using relays and timers or an SM-Applications option module.

Figure 4-9 shows the basic logic that is required. The logic provides the following

functions:

« Change-over delay.

« Prevention of both supplies being connected to the drive at the same time.

« The discharge contactor is closed when neither supply is connected.

« Automatic change over of the supply if the AC supply fails, or change-over by switch
selection.

¢ The drive is disabled when neither supply is connected.

Figure 4-9 Control logic diagram

Delay
AC supply ont2
AC supply loss detection* {};:D—Qi
Close AC contactor
Delay
ontl
Close DC contactor

] ) Close discharge contactor >

B,
Key:

Timer coil, delay ON *DO— Logic NOT gate

| Drive enable

Logic AND gate Logic OR gate

@— Logic NOR gate

*Supply loss detection signal could also be the output of a supply selector switch (Low
Voltage DC or nominal AC supply).

24 Unidrive SP Low Voltage DC Installation Guide
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4.7.1 Control logic sequencing
Figure 4-10 shows the sequencing of the signals which must be accomplished with this g,’
. =¥
logic. @
<
Figure 4-10 Control logic and sequencing =
Q
AC SUPPLY SELECTED 3
AC SUPPLY _I I =
SELECT DC SUPPLY SELECTED S
AC SUPPLY _I l_ CONTACTOR CLOSED
CONTACTOR CONTACTOR OPEN
CONTACTOR CLOSED
LOW VOLTAGE I I —
DC SUPPLY =]
CONTACTOR OPEN =
CONTACTOR ) 2 —81
DISCHARGE _I_I—I_I_ CONTACTOR CLOSED 2
RESISTOR CONTACTOR OPEN 2
o
=)
DRIVE ENABLE _I_I—I_I_ DRIVE ENABLE PROVIDED
SIGNAL DRIVE ENABLE REMOVED
g4 8 B8 Y ez 8 5 5% e
=0 s E 9 520 ¢ £oE2 3
s 2 29 3 520 2 o 93 e
ag o [ 4 g 0 o 24 Q
oy ¥ gz Wi B Eozu g
g o 5> 3 90 Q
23 u w o g 30 uw w 82 —~
os 9 9w 3 as O Q 0O 03 =5
2o g 20 ¢ AL W Z 2 Iz =
s < EO-a oxe O % £ o o
2% O 55 % SR 5 Be 3
g @ 2 9 <z 2 2 9 3
>0 0O o 2 s D o p o)
25w z 2 s ou z =.
Q Z (%} w 9 [72] w o
<g O a 3 9 o a 3
zZ o °u > o °©
0 Q [
0 o]
Both delays t1 & t2 should have a minimum value of 1s.
(%]
<
)
a
@
=
=%
@
28
Q
S
Q
o
3
°
)
=)
)
S
=
o
=8
D
=]
o
¢
<
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4.7.2 Control implementation using SM-Applications

Using a second processor simplifies some of the external circuits that are required as
some of the logic and timing can be implemented in software, for example as DPL code.
To use this option for automatic change-over of supplies under mains loss conditions,
the control circuits must be fed from a maintained supply so that when AC power fails
the control circuits stay live.

This circuit below uses the control board and second processor to control the power
contactors K1 & K2. AC/Low Voltage DC supply selection relay K3 (not shown) provides
a supply status signal to the processor. The software then provides time delays and
some interlocks. Note that hardware interlocks are used for supply switching and drive

enable. Software should not be used for the interlocks as a software fault could result in
hardware damage.

Figure 4-11 Control relays with SM-Applications

Controlboard &
SM-Applications option
Kilc K2e K1
Enabl o Dig O/P
in?)?lt € — K2d Enable
e Kid K2
AC Suppl Dig O/P
upply Dig IIP
select
Key:
—D— Relay Coil
— Normally Open Contacts
—h Normally Closed Contacts
4.7.3 Sequencing for the SM-A pplications option module
Figure 4-12 Sequencing for the SM-Applications option module
AC VOLTAGE _I I AC SUPPLY SELECTED
SUPPLY SELECT LVDC SUPPLY SELECTED
AC SUPPLY _I I_ CONTACTOR CLOSED
CONTACTOR k1 CONTACTOR OPEN
— 11— — 2 —>
LVDC SUPPLY I—I CONTACTOR CLOSED
CONTACTOR k2 CONTACTOR OPEN
k1 de-energised k2 energised k2 de-energised k1 energised
Both delays t1 & t2 should have a minimum value of 1s.

The SM-Applications program should be based on the above sequencing, controlling

two of the drive’s digital outputs depending on the state of the AC supply select digital
input.
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4.8 External soft start circuit control
As discussed in section 4.4 External softstart resistor on page 12 an external soft start g,’
resistor is required for Unidrive SP size 4 and larger. @
<
The soft start resistor only needs to be in circuit at certain times as shown in the flow 3
diagram below. §
Figure 4-13 Soft start control circuit sequencing =Y
S
Is the drive powered
from LVDC ? 5
(Read Pr 6.44) =
o
[oN
c
2
o
S5
Is the drive in
UV state?
(Read Pr 10.16)
i
o
Q.
c
Q
=
g
9
3
D
Close the drive o
relay =
(soft start resitor
out of circuit)
%)
Allow drive S
enable < I
(write 1 to Pr 6.15) 3
‘ Q
@
@,
Q
=]

The above sequencing can be achieved using the drive internal function blocks as
shown in Figure 4-14 on page 28.

| elep Jusuodwo)

xapu|
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Figure 4-14 Soft start control circuit using drive internal logic

Internal to drive ; External to drive
To drive +DC
Under \_/oltage
Healthy = 0 active F4
UV trip =1
I Rs
: ov
sNL?;;gi I=h1)g hvoliagg eag‘l’fe : From LVDC
Low voltage DC H supply
supply =1
Table 4-6 Parameter set up required for Figure 4-14
Parameter Default value | Value to be entered

Pr9.04 [Function 1 input 1 source parameter 0.00 10.16

Pr9.05 [Function 1 input 1 invert OFF(0) ON(1)

Pr9.06 [Function 1 input 2 source parameter 0.00 6.44

Pr9.09 [Function-1 delay 0.0 15

Pr 8.27 |Drive relay source 10.01 9.01

Pr9.14 |[Function 2 input 1 source parameter 0.00 9.01

Pr9.15 |[Function 2 input 1 invert OFF(0) ON(1)

Pr9.16 [Function 2 input 2 source parameter 0.00 6.44

Pr9.17 |[Function 2 input 2 invert OFF(0) ON(1)

Pr9.20 [Function 2 destination parameter 0.00 6.15

The soft start control circuit provides the following functions:

« Opens and closes the external soft start relay contacts, which brings the external
soft start resistor in and out of circuit.

« Prevents the drive from running whilst the soft start resistor is in circuit (when in Low
Voltage DC mode only).

« Ensures that the drive DC bus has reached a voltage level in which the soft start
resistor can be taken out of circuit.

Figure 4-15 Logic function diagram

Low voltage DC supply

[
el

Active supply Pr6.44 J I | ; Normal high voltage
[

UV trip

|
I Pr 10.1¢
Under voltage active Pr 10.16 _I_LQ_I_I_ Drive Healthy

| Contact closed

Relay coil
Y ! L Contact open

—_—
| i Enable
Drive enable l I Disable
L
2.5s
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4.9 Running the motor [ ]
For information on tuning of the drive for best performance please refer to the Running Q@
the motor and optimization section of the Unidrive SP User Guide. g
3,
o
Ensure that no damage or safety hazard could arise from the motor starting 3
unexpectedly. =Y
!
The values of the motor parameters affect the protection of the motor.The default
values in the drive should not be relied upon. It is essential that the correct value is _
entered in Pr 0.46 Motor rated current. This affects the thermal protection of the motor. 2
o
Q.
S
If the keypad mode has been used previously, ensure that the keypad reference has §'
been set to 0 using the 0 buttons as if the drive is started using the keypad it will
run to the speed defined by the keypad reference (Pr 0.35).
3
. . . . o
If the intended maximum speed affects the safety of the machinery, additional =3
independent over-speed protection must be used. 8
gh
4.9.1 Autotuning g
In order for the drive to obtain the correct motor parameter values, the autotune should S
be carried out when operating from a normal high voltage supply and not when in Low

Voltage DC operation. If it is not possible to autotune the drive when operating from a
normal high voltage supply the motor parameters should be obtained from the motor
nameplate and entered into the drive manually.

(2]
<
(%]
&
@
3
Q.
@
9,
Q
=}

| elep Jusuodwo)
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Table 5-2 Recommended Low Voltage DC supply fuse current ratings (Unidrive [ |
SP size 4 to 6, SPMA/D) %)
=8
The fuse voltage rating must be suitable for the 8
rectified drive AC supply voltage, e.g. >400Vdc for a —
SPx20x, 2750Vdc for a SPx40x, 2890Vdc for a SPX50x, e
Drive and >1000Vdc for a SPx60x F2d F3 3
USA fuse European fuse 2
[]
an(i)FZb F2a & F2b (A) F2c (A) S
SP4201 110 125 —
SP4202 150 160
SP4203 160 175
=1
SP4401 125 125 s
SP4402 150 160 S
SP4403 175 200 g'
SP5401 225 250
SP5402 300 315
)
SP6401 350 350 g_
SP6402 450 450 <
=
SPMA 1401 350 350 )
SPMA 1402 450 450 g
g.
SPMD 1401 350 350 E
SPMD 1402 450 450 ||
SPMD 1404 600 630 fast acting (@)
1 class CC 3A 50Vvdc 5
SP4601 35 40 type fuse g
SP4602 45 50 Q
SP4603 50 50 3
SP4604 70 80 S
SP4605 90 100
SP4606 100 100
SP5601 125 125 9
SP5602 175 200 g
S
SP6601 200 200 o
SP6602 250 250 a
QD
5
SPMA 1601 200 200
SPMA 1602 250 250
SPMD 1601 200 200
SPMD 1602 250 250
SPMD 1603 300 300 5
SPMD 1604 350 355 §
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5.3.2 Sizing an appropriate thermal overlo  ad relay to protect the brake resistor [ ]
The 3 main considerations when calculating the thermal overload relay are as follows: Q@
1. The thermal overload relay with the minimum tripping time must not trip with the g

brake current pulse. 5
2. The peak current through the resistor must not damage the overload relay, this can S
be checked by the following equation. E
3. The brake resistor capability must be greater than the thermal overload relay with g'
maximum tripping time.
Worked example
Select a thermal overload relay for an SP1401 operating in normal duty, which will be _
braking at 150% of the normal duty rating with a deceleration time of 5 seconds. g-
Q.
Additional data S
From Table 5-4 on page 33 the value of R_LVDC will be 6.9Q. S
From section 3.1.2 Low Voltage DC rating on page 9 the LVDC brake turn on voltage
will be:
1.325 x Pr 6.46 (48V) = 63.6V -
Normal operation brake turn on voltage = 780V g_
c
1. To calculate the thermal overload relay setting (I~ gqt) E-
Power from motor at 48V = g"
3
Nominal motor power verload % X LVDC bfake turn on voltage 8
Normal operation brake turn on voltage =4
S
63.6V
= 0, =
1100W x 150% x 80V 135W |
%]
Peak current over the braking period = If;_
[¢]
_ /Peak power at beginning of brake period (W) 3
lims (PEAK) = - o
Brake resistor value ( Q) &
E
= A35W _ 4 4a o
6.9Q 3
©
]
>
[]
2
Q.
=1
Q
=1
Q.
@
x
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Use the minimum tripping curves for the chosen manufacturer of thermal overload relay
in order to find the overload factor (F) that will cause the relay to trip after 5 seconds.

The tripping curve below is for a class 10A thermal overload relay.

Figure 5-1 Class 10A thermal overload relay tripping characteristics
10000

—— thermal overload
min time cold (s)

i
1
!
|
1000 \
!
1
t
\

00 \

[N

= thermal overload
% average operating
£ time cold (s)
T 10
thermal overload
max time cold (s)
1
0.1

1 10 100
overload factor, F

From the thermal overload relay-tripping curve above it can be seen that at 5 seconds
the overload factor (F) will be approximately 3.5.

From the above information the thermal overload relay setting (Iset) will be:

L= lims (PEAK)

set = QOverload factor(F)

loor = ‘3%' = 1.26A
Select a model of thermal overload relay that can be set at 1.26A. (e.g. Telemacanique
LRD-06).
2. Calculate the maximum fault current under fault conditions [l r(peak)]

Calculate the maximum current that could flow through the resistor (e.g. due to the
braking transistor becoming short circuit ).
_ LVDC brake turn on voltage (V) _ 63.6V
I, (peak) = =
r(peak) R 6.90
Check that the maximum current under fault conditions is less than 17 times the current
setting of the thermal overload relay.
Overload factor (F) with short circuit =
I (peak
(Peak)) _ 92A _
lset 1.26A

= 9.2A

This is less than 17 times so this thermal overload relay would be suitable.

If the overload factor (F) is more than 17 times the current setting of the thermal overload

relay, then an in-line fuse would need to be considered. In this case refer to the thermal
overload relay manufacturers recommendations.
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3. Check that the chosen resistor can tolerate the overload [ ]|
Use the maximum time tripping curve to determine the time that corresponds to a factor %)
(F)of 7.3 &
From the maximum time tripping curve you get a time of approximately 10 seconds for a ;
factor (F) of 7.3. 5)
Check that the braking resistor can tolerate 9.2A for 10 seconds. E
[]
54 External soft start resistor >
Table 5-6 Resistor values [ |
B e [ [ [ Ressor ||
Q) (W) Q) number 5
SP1202 to SP1204 g
SP2201 to SP2203 N/A s
SP3201 to SP3202 >
SP4201 to SP4203 48 148 1700 | 1270-2483 1270-2483
SP1401 to SP1406
SP2401 to SP2404 N/A o
SP3401 to SP3403 8
SP4401 to SP4403 e
SP5401 to SP5402 e
SP6401 to SP6402 96 296 3400 1270-2483 | 2x1270-2483 in series §
SPMA1401 to SPMA1402 %-
SPMD1401 to SPMD1404 >
SP3501 to SP3507 N/A N/A N/A N/A N/A |
SP5601 to SP5602
SP6601 o SP6602 o 2
SPMALGOL 1o SPMALE0? 96 296 3400 1270-2483 | 2x1270-2483 in series %
SPMD1601 to SPMD1604 g
5.4.1 External soft start resistor protection é
To protect the soft start resistor from becoming damaged in a failure situation a suitable
fuse needs to be fitted in series with the resistor. The fuse must meet the specification

as detailed below.

@]

Table 5-7 Fuse values g

. ) F4 current | F4 DC voltage | Recommended Fuse ; S

Drive voltage rating ’ ) Alternative fuse >

) rating rating type type %

(A) V) (Ferraz) -

o

200 1 500 ATM As set out below %
400/575/690 1 1000 A 120X As set out below

Alternative fuse types.

An alternative to the fuses recommended in Table 5-7 can be used providing the fuse
time vs current characteristic lies between the curves shown in the graphs below and
the voltage rating is as per the value shown in Table 5-7.

xapu|
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Figure 5-2 200V drive time vs current fuse characteristic specification
1000

100

10

time (s)
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1 10 100
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Figure 5-3 400V drive time vs current fuse characteristic specification
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w
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5.5

5.6

Figure 5-4 575V/690V drive time vs current fuse characteristic specification
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Blocking diode (D1)

The blocking diode D1 is used to prevent energy from being returned into the Low

Voltage DC supply.

Table 5-8 D1 specification

Drive voltage rating . Working current \oltage rating
Diode type
V) v () V)
200 600
400 i 1200
Standard recovery 3 x drive ou't put
575 current rating
1500
690

uonewIoUl 19NPoId uononpoy| | uonewuJoyu| A1ares |

ubisap waisAs

A suitable supplier for the above diode can be Semikron™ with the SKKE isolated base
module diode. The diode must be mounted on a suitable heatsink. See manufacturer
data for heatsink requirements of the device.

Supply capacitor (C1)
Table 5-9 C1 specification

Suitable capacitor
type

Capacitor value
(nF)

Voltage rating

V)

Metalised polyester

100

=250

This capacitor is only required with the Unidrive SP size 1. The capacitor should be
connected directly to the drive terminals.

Unidrive SP Low Voltage DC Installation Guide
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5.7 Supplier websites

This capacitor is only required with the Unidrive SP size 1. The capacitor should be
connected directly to the drive terminals.

Resistors

* www.pentagonelectric.co.uk
* www.cressall.com
¢ www.reo.co.uk

Contactors and thermal overload relays
*« www.telemecanique.com

¢ www.abb.com

e www.omron.co.uk

Fuses

« www.ferrazshawmut.com
¢ www.bussmann.co.uk
Diodes

¢ www.semikron.com
¢ WWw.ixys.com
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