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A wide range to suit your needs

Technical data
Emotron VFX 2.0 variable speed drives are

available in the following range:

Rated power 0.75-1,500 kW
Supply voltage 230-690 V, 3-phase
Rated current 2.5-1,500 A
Protection class IP54

Approvals Global standards

For further technical information, please see the
Emotron VFX 2.0 data sheet.

For further information please contact to Bonyan
Sanat Yekta




Emotron VFX 2.0 Variable Speed Drive

Electrical specifications related to model

Table 1 Typical moror power at mains voltage 400 V/
Normal duty Heavy duty
Max. output (120%, 1 min every 10 min) (150%, 1 min every 10 min)
Model current Frame size
[A]* Power @400V Rated current Power @400V | Rated current

[kwW] [A] [kW] [A]
VFX40-003 4 0.75 25
VFX40-004 1.5 4
VFX40-006 9 2.2 6 X1
VFX40-008 11 3 7.5
VFX40-010 14 4 9.5
VFX48-019 27 75 18 55 14.4
VFX48-026 39 11 26 7.5 21
VFX48-031 46 15 31 11 25 c
VFX48-037 55 18.5 37 15 29.6
VFX48-046 69 22 46 18.5 37
VFX40-060 92 30 61
VFX40-073 111 37 74 X2
VFX48-090 108 45 90 37 72
VFX48-109 131 55 109 45 87
VFX48-146 175 75 146 55 117 ;
VFX48-175 210 920 175 75 140
VFX48-210 252 110 210 90 168
VFX48-250 300 132 250 110 200 ]
VFX48-300 360 160 300 132 240
VFX48-375 450 200 375 160 300 ¢
VFX48-430 516 220 430 200 344
VFX48-500 600 250 500 220 400 "
VFX48-600 720 315 600 250 480
VFX48-650 780 355 650 315 520
VFX48-750 900 400 750 355 600
VFX48-860 1032 450 860 400 688
VFX48-1000 1200 500 1000 450 800 !
VFX48-1200 1440 630 1200 500 960
VFX48-1500 1800 800 1500 630 1200 “

* Available during limited time and as long as allowed by drive temperature.




Table 2 Typical motor power at mains voltage 460 V

Normal duty Heavy duty
Max. output (120%, 1 min every 10 min) (150%, 1 min every 10 min)
Model current Frame size
[A]* Power @460V | Rated current | Power @460V | Rated current

[hp] [A] [hp] [A]
VFX48-019 27 10 18 7.5 14.4
VFX48-026 39 15 26 10 21
VFX48-031 46 20 31 15 25 (¢
VFX48-037 55 25 37 20 29.6
VFX48-046 69 30 46 25 37
VFX50-060 92 40 61 X2
VFX48-090 108 60 90 50 72
VFX48-109 131 75 109 60 87
VFX48-146 175 100 146 75 117 ;
VFX48-175 210 125 175 100 140
VFX48-210 252 150 210 125 168
VFX48-250 300 200 250 150 200 ]
VFX48-300 360 250 300 200 240
VFX48-375 450 300 375 250 300 ¢
VFX48-430 516 350 430 250 344
VFX48-500 600 400 500 350 400 "
VFX48-600 720 500 600 400 480
VFX48-650 780 550 650 400 520
VFX48-750 900 600 750 500 600
VFX48-860 1032 650 860 550 688
VFX48-1000 1200 700 1000 600 800 ’
VFX48-1200 1440 750 1200 700 960
VFX48-1500 1800 800 1500 750 1200 “

* Available during limited time and as long as allowed by drive temperature.




Table 3 Typical moror power ar mains voltage 525 V/

Normal duty Heavy duty
Modl Mc::(;e‘:‘:t[':\u]t (120%, 1 min every 10 min) (150%, 1 min every 10 min) Frame size
Power @525V | Rated current | Power @525V | Rated current

[kW] [A] [kw] [A]
VFX52-019 27 11 18 7.5 14.4
VFX52-026 39 15 26 11 21
VFX52-031 46 18.5 31 15 25 c
VFX52-037 55 22 37 18.5 29.6
VFX52-046 69 30 46 22 37
VFX50-060 92 37 61 X2
VFX69-090 108 55) 90 45 72
VFX69-109 131 75 109 55 87
VFX69-146 175 90 146 75 117 o8
VFX69-175 210 110 175 90 140
VFX69-210 252 132 210 110 168
VFX69-250 300 160 250 132 200
VFX69-300 360 200 300 160 240 69
VFX69-375 450 250 375 200 300
VFX69-430 516 300 430 250 344
VFX69-500 600 315 500 300 400 109
VFX69-600 720 400 600 315 480
VFX69-650 780 450 650 355 520 79
VFX69-750 900 500 750 400 600
VFX69-860 1032 560 860 450 688 K69
VFX69-1000 1200 630 1000 500 800




Table 4 Typical motor power at mains voltage 575 V
Normal duty Heavy duty
Max. output (120%, 1 min every 10 min) (150%, 1 min every 10 min)
Model current Frame size
[A]* Power @575V | Rated current | Power @575V | Rated current
[hp] [A] [hp] [A]
VFX69-090 108 75 90 60 72
VFX69-109 131 100 109 75 87
VFX69-146 175 125 146 100 117 Fo9
VFX69-175 210 150 175 125 140
VFX69-210 252 200 210 150 168
VFX69-250 300 250 250 200 200
VFX69-300 360 300 300 250 240 o9
VFX69-375 450 350 375 300 300
VFX69-430 516 400 430 350 344
VFX69-500 600 500 500 400 400 19
VFX69-600 720 600 600 500 480
VFX69-650 780 650 650 550 520 109
VFX69-750 900 750 750 600 600
VFX69-860 1032 850 860 700 688 K69
VFX69-1000 1200 1000 1000 850 800
Table 5 Typical motor power at mains voltage 690 V
Normal duty Heavy duty
Max. output (120%, 1 min every 10 min) (150%, 1 min every 10 min)
Model current Frame size
[A]* Power @690V | Rated current | Power @690V | Rated current
[kW] [A] [kW] [A]
VFX69-090 108 90 90 75 72
VFX69-109 131 110 109 90 87
VFX69-146 175 132 146 110 117 F69
VFX69-175 210 160 175 132 140
VFX69-210 252 200 210 160 168
VFX69-250 300 250 250 200 200
VFX69-300 360 315 300 250 240 69
VFX69-375 450 355 375 315 300
VFX69-430 516 450 430 315 344
VFX69-500 600 500 500 355 400 169
VFX69-600 720 600 600 450 480
VFX69-650 780 630 650 500 520 109
VFX69-750 900 710 750 600 600
VFX69-860 1032 800 860 650 688
VFX69-900 1080 900 900 710 720 “o9
VFX69-1000 1200 1000 1000 800 800




General electrical specifications

Table 6 General electrical specifications

General

Mains voltage: VFX40
VFX48
VFX50/52
VFX69

Mains frequency:

Input power factor:

Output voltage:

Output frequency:

Output switching frequency:

Efficiency at nominal load:

230-415V +10%/-15% (-10% at 230 V)
230-480V +10%/-15% (-10% at 230 V)
440-525V +10%/-15%

500-690V +10%/-15%

45 to 65 Hz

0.95

0-Mains supply voltage:

0-400 Hz

3 kHz

97% for models 003 to 018

98% for models 026 to 046

97.5% for models 060 to 073

98% for models 090 to 1500

Control signal inputs:
Analogue (differential)

Analogue Voltage/current:

0-£10 V/0-20 mA via software setting

Max. input voltage: +30V/30 mA
Input impedance: 20 k£ (voltage)

250 Q (current)
Resolution: 11 bits + sign
Hardware accuracy: 1% type + 1 %2 LSB fsd
Non-linearity 1%2 LSB
Digital:

Input voltage:

Max. input voltage:
Input impedance:
Signal delay:

High>9 VDC Low<4 VDC

+30 VDC

<3.3VDC: 4.7 k€2 >23.3 VDC: 3.6 kQ
<8 ms

Control signal outputs
Analogue

Output voltage/current:
Max. output voltage:
Short-circuit current (eo):

0-10 V/0-20 mA via software setting
+15V @5 mA cont.
+15 mA (voltage) +140 mA (current)

Output impedance: 10 Q (voltage)

Resolution: 10 bit

Maximum load impedance for current 500 Q

Hardware accuracy: 1.9% type fsd (voltage), 2.4% type fsd (current)
Offset: 3LSB

Non-linearity: 2 LSB

Digital

Output voltage: High>20 VDC @50 mA, >23 VDC open

Shortcircuit current(eo):

Low<1 VDC @50 mA
100 mA max (together with +24 VDC)

Relays

Contacts 0,1-2 A/Up,a 250 VAC or 42 VDC

References

+10VDC +10 VDC @10 mA Shortcircuit current +30 mA max

-10VDC -10 VDC @10 mA

+24VDC +24 VDC Short-circuit current +100 mA max (together with Digital Outputs
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Operation at higher temperatures

Most Emotron variable speed drives are made for operation at maximum of 40°C ambient temperature. However, for

at maximum of 40°C ambient temperature. However, for
most models, it is possible to use the VSD at higher temper-
atures with lictle loss in performance. Table 7 shows ambient
temperatures as well as derating for higher temperatures.

Table 7 Ambient temperature and derating 400-690 V types

IP20 P54
Model
Max temp. Derating: possible Max temp. Derating: possible
VFX40-003 to VFX40-010 50°C No 45°C No
VFEX**-019 to VFX**-046 - - 40°C Yes, -2.5%/°C to max +10°C
VEX**-060 to VFX40-073 40°C Yes, -2.5%/°C to max +10°C 35°C Yes, -2.5%/°C to max +10°C
VEX**-90 to VFX**-1500 - - 40°C -2.5%/°Ctomax +5°C
Example

In this example we have a motor with the following data that
we want to run at the ambient temperature of 45°C:

Voltage 400V
Current 68 A
Power 37 kW

Select variable speed drive

The ambient temperature is 5 °C higher than the maximum
ambient temperature. The following calculation is made to
select the correct VSD model.

Derating is possible with loss in performance of 2.5%/°C.
Derating will be: 5 X 2.5% = 12.5%

Calculation for model VFX40-073
73 A - (12.5% X 73) = 63.875A; this is not enough.

Calculation for model VFX48-090
90 A-(12.5% X 90) =78.75 A

In this example we select the VEX48-090.




Dimensions and Weights

The table below gives an overview of the dimensions and
weights. The models 300 to 1500 consist of 2, 3, 4 or 6 par-
allelled modules built into a standard cabinet.

Table 8 Mechanical specifications, VFX40, VFX48, VFX50, VFX52
Models Frame Dim. H x W x D [mm] Dim. H x W x D [mm] Weight IP20| Weight IP54
size 1P20 IP54 [kgl [kgl
003 to 010 X1 350(400)x 220 x 150 350(400)x 220 x 150 10 10
019 to 046 C - 440(512) x 178 x 292 - 24
060 to 073 X2 530(590) x 220 x 270 530(590) x 220 x 270 26 26
90 to 109 E - 950 x 285 x 314 - 56
146 to 175 E - 950 x 285 x 314 - 60
210 to 250 F - 950 x 345 x 314 - 74
300 to 375 G 1036 x 500 x 390 2320 x 600 x 500 140 270
430 to 500 H 1036 x 500 x 450 2320 x 600 x 600 170 305
600 to 750 I 1036 x 730 x 450 2320 x 1000 x 600 248 440
860 to 1000 J 1036 x 1100 x 450 2320 x 1200 x 600 340 580
1200 to 1500 K 1036 x 1560 x 450 2330 x 2000 x 600 496 860
Table 9 Mechanical specifications, VFX69
Models Frame Dim. H x W x D [mm)] Dim. H x W x D [mm] Weight IP20| Weight IP54
size 1P20 IP54 [kgl [kg]
90 to 175 F69 - 1090 x 345 x 314 - 7
210to 375 H69 1176 x 500 x 450 2320 x 600 x 600 176 311
430 to 500 169 1176 x 730 x 450 2320 x 1000 x 600 257 449
600 to 650 J69 1176 x 1100 x 450 2330 x 1200 x 600 352 592
750 to 1000 K69 1176 x 1560 x 450 2330 x 2000 x 600 514 878

Environmental conditions

Table 10 Operation

Parameter

Normal operation

Nominal ambient temperature

0°C-40°C See table, see Table 7 for different conditions

Atmospheric pressure

86-106 kPa

Relative humidity, non-condensing

0-90%

Contamination,
according to IEC 60721-3-3

No electrically conductive dust allowed. Cooling air must be clean and free from corro-
sive materials. Chemical gases, class 3C2. Solid particles, class 3S2.

According to IEC 600068-2-6, Sinusodial vibrations:

Vibrations * 10<f<57 Hz, 0.075 mm
*57<f<150 Hz, 1g
Altitude 0-1000 m, with derating 1%/100 m of rated current up to 2000 m.

Table 11 Storage

Parameter Storage condition
Temperature -20to +60 °C
Atmospheric pressure 86-106 kPa
Relative humidity, non-condensing 0-90%
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Control signals

Table 13
Terminal X1 Name: Function (Default): Signal: Type:
1 +10V +10 VDC Supply voltage +10 VDC, max 10 mA output
0-10VDCor 0/4-20 mA .
2 Aninl Process reference bipolar: -10 - +10 VDC or -20 - +20 mA analogue input
0-10 VDC or 0/4-20 mA .
s Anin2 Off bipolar: -10 - +10 VDC or -20 - +20 mA| 2N208ue input
0-10VDC or 0/4-20 mA .
4 Anin3 off bipolar: -10 - +10 VDG or -20 - +20 mA| 2N2108ue input
0-10 VDC or 0/4-20 mA .
5 Anin4 off bipolar: -10 - +10 VDG or -20 - +20 ma| 2N2108ue input
6 -10V -10VDC Supply voltage -10 VDC, max 10 mA output
7 Common Signal ground ov output
8 Digin 1 RunL 0-8/24 VDC digital input
9 Digln 2 RunR 0-8/24 VDC digital input
10 Digin 3 Off 0-8/24 VDC digital input
11 +24 V +24VDC Supply voltage +24 VDC, 100 mA, see note output
12 Common Signal ground oV output
13 AnOut 1 Speed 0+10VDC or0/4- +20 mA analogue output
14 AnOut 2 Torque 0+10VDC or0/4- +20 mA analogue output
15 Common Signal ground ov output
16 Digln 4 Off 0-8/24 VDC digital input
17 DigIn 5 Off 0-8/24 VDC digital input
18 Digln 6 Off 0-8/24 VDC digital input
19 Digln 7 Off 0-8/24 VDC digital input
20 DigOut 1 Ready 24 VDC, 100 mA digital output
21 DigOut 2 Brake 24 VDC, 100 mA digital output
22 DigIn 8 RESET 0-8/24 VDC digital input
Terminal X2
31 N/C 1 Relay 1 output
Trip, active when the
32 COM 1 VSD is in a TRIP condition .
N/C is opened when the relay is active potential free change over relay output
/15 0P y 2 A/250 VAC/AC1L y outp
33 N/O 1 (valid for all relays)
/ N/O is closed when the relay is active
(valid for all relays)
41 N/C 2
/ Relay 2 Output otential free change over
42 COM 2 Run, active when the P g relay output
VSD is ready to start 2 A/250 VAC/ACL
43 N/O 2 i
Terminal X3
51 CoOmM 3 Relay 3 Output potential free change over
relay output
52 N/O 3 Off 2 A/250 VAC/AC1
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VFX Connection diagram

ENTER

emotron

* Default setting
** The switch S1 is set to U

Fieldbus option
or PC

Option board

NG_06-F27

— L1 g u
L2| filter Vv Motor
L3 W
PE <4
Alternative for . e
potentiometer comtrol** E
1] Optional R
2] 1 ]+10vDC oc| ¢
i 0-10V 7 Anin 1: Reference
414-20mA '3 |AnIn2
5 (4 |Anin3 Common [12)
% 5 Anln 4 AnOut 1 E
L] 6 |-10vDC AnOut 2 14
7 | common Digout 1 20| _—
8 | Digin 1:RunL*  DigOut 2 E ]
' 9 | Digin 2:RunR* L A
10| Digin3 31]
1__1 +24VDC Relay 1 CE
15| Common g
16| Digin 4 —
17| Digin 5
- 41
E Digin 6 Relay 2 K42
19| Digin 7 —
il g 43
22| Digln 8:Reset* —
—I51]
Relay 3 —
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DIRECT TOROQUE CONTROL

Direct Torque Control for efficiency and accuracy

Emotron introduced one of the market’s first variable speed drives with direct torque control in 1998. This exact technique
offers high efficiency and accuracy in dynamic applications. Full torque at zero speed and precise control of acceleration and
deceleration together offer full control of power. And all this using the motor as a sensor.

The Emotron direct torque control is a superior technique for machines requiring accurate control of speed and torque. The
figures speak for themselves: data updated 40,000 times a second, 400 per cent of nominal motor torque at 0 rpm, torque
response faster than 1 ms and a speed accuracy of +£0.1% of rated rpm. In many cases this is even achieved without a separate
speed sensor.

Spectacular introduction in 1998

Tom Jonsson at the Emotron R&D department has been involved in the project at Emotron from the offset. He remembers the
spectacular introduction at a trade fair in 1998:

“The exact control we achieve without encoder feedback was demonstrated with a bowling ball thrown in the air and landing
softly at the exact right spot, time after time. This attracted a lot of attention and we had a hard time convincing visitors that it
was in fact done without sensors.”

40,000 times a second for high accuracy

The direct torque control protects the process from interruptions by reacting extremely quickly to peak loads, abrupt load
changes or inaccurately set ramp times. Actual and required torque is compared no less than 40,000 times a second, which is
achieved by using a fast DSP (digital signal processor). This is valuable in, for example, crane control where frequent and
critical starts and stops require instant high torque, or in crusher applications where speed quickly needs to be adjusted to type
or size of material.

The speed controller of Emotron variable speed drives ensures efficient operation by immediately adapting speed to meet load
changes. This is valuable in, for example, crane control where frequent and critical starts and stops require instant high torque,
and crusher applications where speed quickly needs to be adjusted to type or size of material.

Peak torque up to 400 per cent

The variable speed drive can provide the highest possible torque per ampere from a normal industrial motor, offering the option
of controlling a motor without a speed sensor while still maintaining control of torque and speed. By measuring the motor
current and voltage the motor's torque and speed can be controlled continuously and with exact precision in real time. Emotron
variable speed drives are based on direct control of the magnetic flux and the torque of the connected electric motor. The high
accuracy of the flux and torque estimator makes it possible to increase the peak torque of the motor up to 400 per cent of
nominal torque, even at 0 rpm. To achieve such high torque the variable speed drive must match the required current.

Current versus torque is 1:1

With direct torque control the torque/current ratio can be considered to be linear above nominal torque, so, for example, 200 per
cent current results in 200 per cent torque. Thanks to this, the overload capacity required for the variable speed drive to stay in
full control of the motor can be considerably lower than without direct torque control.

High dynamics without encoder feedback

The essential part of the direct torque control is the motor model which provides accurate estimates of the actual flux and torque
of the motor. By making a comparison between the calculated actual values and reference values with extremely high calculation
frequency, a closed loop of flux and torque control can be achieved. All relevant motor parameters are measured automatically,
the load inertia is checked and internal parameters are automatically set accordingly. This results in a torque response time that
can be less than 1 ms and speed accuracy as close as +0.1% of rated rpm, even without a separate sensor on the motor.
Doubled braking torque

In crane applications, the direct torque control works together with the VSD’s brake choppers to have the braking power go on
and off exactly when required. It ensures the motor can deliver the torque needed at the very moment the mechanical brake is
released. When braking a heavy load, the required torque is maintained while speed is continuously reduced towards zero. The
load is put down safely before the mechanical brake is even activated.
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A dedicated product portfolio

/ PROTECT \

START YOUR STOP
\MACHINE/PROCE_SS/
CONTROL
Our complete product portfolio offers optimum solutions for your specific needs. The products are all based on the same

technology platform and can easily be integrated in complete solutions. Wide power range, high protection class and
compliance with global standards mean they fulfil the highest demands.

M20
* Protection M20 - Shaft Power Monitor
MSF2
» Start MSF2. Soft Starter with Torque
Protect Control System
Stop

Supply voltage : 200 - 690 V
Rated power: 7.5 - 1600 KW

FDU/VFX .nﬁ T
g * Start VFX/DFU Variable Speed drive
. Protect ' _
= Control Supply voltage : 230 - 690 V

Stop Rated power:0.75 - 2500 KW
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