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Standard options for Emotron FDU 2.0

Support for 3 option boards plus 1 communication option.

/O board & ,ls

PTC/PT100 board o s

Fieldbus - Profibus & ls

Fieldbus - DeviceNet o ls

Ethernet - Modbus/TCP & s

RS232/RS485 isolated & yls

3 extra relay outputs (230 Vac/5 A
NO/NC). 3 extra 24 V /3.2 k QAC or
DC) differential digital inputs, all
programmable. Inputs providing 50
Vac,dc isolation between channels.

1 PTC isolated input conforming DIN
44081/44082,

Max 6 PTC thermistors can be
connected in series to PTC input,
Also including 3 PT100 inputs,
2/3/4-wire, conforming EN 60751,

Fieldbus option module for Profibus
DP or DP V1 communication. Use
9-pin D-sub connector.

Baud rates: 9.6 kbits/s - 12 Mbits/s
supported.

Typical drive response time = 10 ms

Fieldbus option module for
DeviceNet communication.
Baud rates: 125 - 500 kbits/s
supported.

ndustrial Ethernet option module for
Modbus/TCP protocol. RJ45 type
connector,

Baud rates: 10 or 100 Mbits/s
supported.

|solated RS232/RS485 serial
communication board. For Modbus/
RTU communication protocol.
Baud rates: 2400 - 38400 bits/s
supported.

DEDICATED DRIVE
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wlal Jlaaso gu555 02 T
..u.’.‘a.u[,i

Maximum 3 |/O boards can be
built -in per AC drive.

Part no. 01-3876-01: gis led

PT100 sae ¥ Jluas!
(EN 60751 3,5t

Partno. 01-3876-08: ais lal

(not including any fieldous delays).

Part no. 01-3876-05

Part no. 01-3876-08: jis )l

Typical drive response time = 10 ms
(not including any fieldbus delays).

Part no. 01-3876-06

Typical drive response time = 10 ms
(not including any fieldbus delays).

Part no. 01-3876-09

Typical drive response time = 10 ms
(not including any fieldbus delays).

Part no. 01-3876-04
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Coated boards

Handheld Control Panel 2.0

Standby power supply o ,\s

Safe stop

Safe stop for size B,Cand D
(uses 1 of the 3 aption positions)

All drive boards are also available as
coated, recommended e.g. for sewer
pump applications (chlorine gases) or
installations with occasional high
humidity (if machine room
installation or tropical climate).
|[EC60721-3-3 gases class 3C3,
solid particles class 3S2.

External control panel |P54 suitable
for mounting on a cabinet door. This
option is to be used in combination
with a AC drive module ordered with a
built-in control panel.

Part no. 01-3957-01

Handheld Control Panel - HCP 2.0 is a
complete control panel , easy to
connect to the AC drive, for temporary
use during e.g. commissioning and
service.

The HCP has full functionality. It is
possible to set parameters, view
actual values and fault logger. It is

Built-in standby power supply board.
To be connected to external 24 V AC/
DC supply voltage.

If the main power is switched off, the
contrel board, control panel and the
connected options, for example

Safe stop for size E and up

PNM
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i Gl sbanis

e Yeoe 5l plis )l

Oolas o
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also possible to copy parameter data
from one AC drive to the HCP and
then load this data to other AC drives.

Part no. 01-5039-00
Complete with cable.

CLB&J\,-M&JJCJJ[SCJJ_"_‘,\@ L~n
SRS 25 555531 51 56 e 30
Ly olalis sy 24 VAC b
cile aalsd g, Uad Mo i)y

Extra built-in inputs and outputs for
emergency stop circuit conforming
with the norms EN-|EC 62061:2005
SIL2 and EN-|SO 13849-1:2006.
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Emotron FDU 2.0 400V 5l g FDU GIASS! (slasal

Typical motor power at mains voltage 400 and 460 V

Normal duty Heavy duty
Max. output (120%, 1 min. every 10 min.) (150%, 1 min. every 10 min.) Eahe
Moge) °‘EK§" y Power Power @ | Rated current | Power Power @ | Rated curent | SZ@

400V | 460 V [hp] ‘ (A] 400 V [K 460 V [hp] (Al
FDU48-003 | 3.0 075 | 1 2.5 0.55 1 20
FDU48-004 48 15 | 2 | 40 1.1 15 | 32
FDU48-006 | 7.2 22 | 3 6.0 1.5 2 4.8
FDU48-008 9.2 g |- @8 | 7S 2.2 3 i 6.0 B
FDU48-010 | 114 5 | 95 3 3 76
FDU48-013 | 156 55 | 75 | 130 5 L 104
FDU48-018 |  21.6 75 | 10 18,0 5.5 7.5 14.4
FDU48-026 3 no| 15| 26 7.5 10 | 21
FDU48-031 a7 15 | 20 a1 11 15 25 .
FDU48-037 44 85 | 25 | 37 15 20 . 298
FDU48-046 55 2 | 30 46 18.5 25 37 |
FDU48-060 73 o | 40 | 61 22 30 49 “
FDU48-073 89 37 50 74 30 40 59
FDU48-090 | 108 45 | 60 | 90 37 50 72
FDU48-109 | 131 55 | 75 109 45 60 87 )
FDU48-146 | 175 75 | 100 | 146 55 75 | 7
FDU48-175| 210 9% | 125 175 75 100 140
FDU48-210 | 252 mo | 10 | 210 90 125 168
FDU48-228 | 300 10 | 200 228 90 150 182 F
FDu4g-250| 300 | 132 | 200 250 | w0 | 180 | 200
FDU48-300 | 360 160 | 250 300 132 200 240 6
FDU48-375| 450 200 | 300 | a5 160 250 | 300
FDU48-430 | 516 220 | 350 430 200 250 344 H
FDU48-500| 600 | 250 | 400 | 500 | 220 | 350 | 400
FDU48-600 720 315 ' 500 600 250 400 480
FDU48-650 | 780 3 | 550 | 650 315 a0 | 520 l
FDU48-750 | 900 | 400 | 600 750 | 385 | 500 | 600 |
FDU48-860 | 1032 450 700 | 860 400 55 | 688 |
FDU48-1000 | 1200 500 800 1000 450 650 800
FDU48-1200 | 1440 630 | 1000 1200 500 800 | 960 p
FDU48-1500 | 1800 | 800 | 1250 | 1500 | 630 1000 | 1200 |

Sizes 900 - 2000 kW available on request

~ Availble for a limited time and as long as dnve temperature permits. Rated data 40°C ambient temperature.

Note: calculate availble 230 V motor power by muitiplying the 400 V powet value (kW) from table above with 0.575 or use motor rated current for
dnive selection. Example : FDU 48-048, 22 kW x 0.575 = 12.6 kW at 230v
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Emotron FDU 2.0 690V 3Lad g FOU Lladll (slaial,

Typical motor power at mains voltage 575 and 690 V

Normal duty Heavy duty
Max, output (120%, 1 min. every 10 min.) (150%, 1 min, every 10 min.) Firo
Made) c&ixlgnt Power @ Power @ @ Raled current Power @ Power @ Raled current size
575V [hp] | 690V [KW] Al 575V [hp] | 690 V [kW] (Al
FDUB9-090 108 75 90 90 60 75 72
FDUGS-109 | 131 100 110 109 75 90 87 |
FDU69-146 | 175 125 132 146 100 10 117 | F69
FDUS9-175 | 210 150 | 160 | 175 125 132 | 140 |
FDUGS-210 252 200 200 210 150 | 160 168
FDUBY-250 300 250 250 250 200 | 200 200 |
FDU69-300 360 | 300 315 300 | 250 250 240 He9
FDUB9-375 | 450 350 356 azs | 300 | 315 300 |
FDU69-430 516 400 450 430 350 315 344
| FDUBS-500 | 600 500 500 50 | 400 | 355 40 | 199
FDU69-600 720 600 600 600 | 500 | 450 480
FDU69-650 | 780 g | s | e || e || mel | @y | e
FDU69-750 900 750 710 750 600 600 600 |
FDU69-860 | 1032 850 800 860 ‘ 700 | 650 688 |
FDU69-000 | 1080 | 900 900 0 | 750 | 710 720 K69
FDUBS-1000 | 1200 100 | w00 | 1000 | 8o | 8o | 80 |
Sizes 1100 - 3000 kW available on request

* Availble for a limited time and as long as dnve temperalfure permits. Rated data 40° C ambient termperature,
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DEDICATED DRIVE

General specifications for Emotron FDU 2.0

Mains voltage; * FDU48 230480 V** +10 %/-15 % (-10 % at 230 V)
FDU52 | 440-525 V**+10 %/-15 %
FDUGS 500-690 V** +10 %/-15 %
Mains frequency 450 65 Hz
Input total power factor 0.95
Output voltage 0 - Mains supply voltage:
Output frequency 0 -400 Hz
Output switching frequency 3 kHz (FDU adjustable 1.5-6 kHz)
Efficiency at nominal load 97 % for models 003 to 018
98 % for models 026 to 1500
Environmental conditions
Parameter Normal operation
Nominal ambient temperature 0°C~40°C
Atmospheric pressure 86 =106 kPa
Relative humidily, non-condensing 0-90 %

Contamination.
according to |EC 60721-3-3

No electrically conductive dust allowed. Cooling air must be clean and free from corrosive
materials. Chemical gases, class 3C2 (coated boards 3C3). Solkd particles, class
352,

Vibrations Vibrations According to |[EC 60068-2-6, Sinusodial vibrations:
10<f<57 Hz, 0.075 mm, 57<f<150 Hz, 1g
Size B, C &D: |[EC 60721-3-3 3M4 (2 - 9 Hz, 3.0mm and 9 - 20Hz, acc. 1g (10m/s"')
Altitude Losphaaleis | 01000 m
480V AC drives, with derating 1%/100 m of rated current up to 4000 m
690V AC drives, with derating 1%/100 m of rated current up to 4000 m
Coated boards required for 2000 - 4000m,
Parameter Storage condition
Temperature -20 to +60 °C
Atmospheric pressure 86 -106 kPa
Relative humidity, non-condensing 0-90%

Operation at higher temperatures

Most Emotron AC drives are designed
for operation at maximum of 40 °C

ambient temperature.

However, for most models, it is Table 1 shows ambient

possible to use the AC drive at higher temperatures as well as derating for
temperatures with little loss in higher temperatures.

performance.

Table 1 Ambient temperature and derating 400-690 V types

P20 IP54
e tg/‘:\;. Derating: possible tg‘;; Derating: possible
VEXFDU**-003 to VFXFDU**-074 - - 40°C | 2.5 %I°C to max +10°C (50 °C)
\\//:;(:gggg:ggg ltg \\//:;gggggf 752 8 - 40°C | 25 %/°C o max +5°C (45 °C)
¥§§§83‘é§.‘°’2ﬁ’8 iﬁ ¥§§EBB§SJ %8 40°C | -2.5 %/°C to max +5°C (45 °C) | 40°C | 2.5 %/°C to max +5°C (45 °C)
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Dimensions, weights and cooling air flow

The table below gives an overview of consist of 2, 3, 4 or 6 paralleled
the dimensions, weights and power modules (PEBB-s) built into a
requirements for air flow if mounted standard enclosure.

in cabinet. The models 300 to 1500

Modeils Frame size Dim. H x W x D [mm] Rim, H x W x D [mm] Waeight Air fiow
P20 IP54 |P20/IP54 [kg] [m¥hour]
003 to 018 B | - 350(416) x 203 x 200 —12.5 75
026 to 046 C - 440(512) x 178 x 292 24 026-031=120,
037-046=170
061 to 074 D . 545(590) x 220 x 295 32 175
90 to 109 & - 950 x 285 x 314 56 510
146 10 175 E - 950 x 285 x 314 —60 510
210 to 250 F 5 950 x 345 x 314 74 800
300 to 375 G(2xE) 1036 x 500 x 390 2250 x 600 x 600 140/350 1020
430 to 500 H (2xf) 1036 x 500 X 450 2250 x 600 x 600 170/380 1600
600 to 750 1 (3xF) 1036 x 730 x 450 2250 x 900 x 600 248/506 2400
86010 1000 | J{2xH) 1036 x 1100 x 450 2250 x 1200 x 600 340/697 3200
120010 1500 | K (2x)) 1036 x 1560 x 450 2250 x 1800 x 600 496/987 4800
Models Frame size Dim. H x W x D [mm) Dim. H x W x D [mm] Weight Air flow
P20 P54 |P20/|P54 [kg] [m3hour)
90 to 178 F69 - [ 1090 x 345 x 314 77 800
21010375 | H69 (2xF69) [ 1176 x 500 x 450 2250 x 600 x 600 176/399 1600
43010500 | 169 (3xF69) 1176 x 730 x 450 2250 x 900 x 600 257/563 2400
600 to 850 | J69 (2xH69) | 1176 x 1100 x 450 ; 2250 x 1200 x 600 352/773 3200
750 to 1000 | K69 (2x169) 1176 x 1560 x 450 2250 x 1800 x 600 514/1100 4800
003-018 | 026-074 | 090-250 3::;:“530
[a| 200 | 200 200 100
FDU-FDU | b 200 | 200 200 0
(mm} [ ¢ 0o | o 0 0
| d o | 0 0 0
FDU-wall, | @ | 100 | 100 100 100
wallone | b | 100 100 100 | 0
side el 0 | o 0 0
mm) g7 0 | o 0 0

Fig. 4 AC drive mounting model 003 to 1500
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Fuses, cable dimensions and glands according IEC ratings

aboga yo 518948 9 ks wlal Jgua
Use mains fuses of type glL/gG

: ' NOTE: The di fth '
conforming to IEC 269 or circuit NOTE: The dimensions of fuse and T_E e |m.ensionso e power
breaker with similar characteristics cable cross-section are dependent on terminals used in models 300 to

¢ ’ the application and must be 1500 can differ depending on
Check the equipment first before determined in accordance with |ocal customer specification.
installing the glands. In due time only regulations.

metric glands will be used.
Max. fuse = maximum fuse value that
still protects the AC drive and upholds

warranty.
Maximum cable cross nd
Nominal A section range supported Clamping range glands
input current | o amum 2 [mm]
Model P value fuse [mm?]
[A] [A]
Malns and motor Mains ‘ Motor
VEX/FDU48-003 2.2 4
VFX/FDU48-004 3.5 - M32 opening M20 +reducer (6-12)
VEX/FDU48-006 52 6
VEX/FDU48-008 6.9 8 0.5-10 M32 openin
VEX/FDU48-010 8.7 10 M32 (12-20) M25+reduser (10-14)
VEX/FDU48-013 1.3 16 '
VEX/FDU48-018 | 1556 20 M32 (16-25) M32 (13-18)
VFX/IFDU**-026 22 25
et e = = e M32 (15-21) | M32 (13 - 18)
VEXIFDU*-037 31 35 = |
VEXIFDU046 28 2 M40 (19-28) M40 (18 - 25)
VFX/FDU**-061 52 63
1 - 35 stranded wire
M50 (27-35 M40 (19-28
VEXIFDU**-074 64 80 1-50 solid wire (27-35) ( )
S i £ i 16-95 VFXFDU48: ©17-42 cable flexible leadthrough or
Ml = = VFXFDU69.023 gﬂssg ot?lg‘}lh%bt leadthrough
VEXIFDU*-146 126 160 3 - al exible leadthrough or
VFXIFDU™-175 | 152 160 H =130 MES opeig.
VEX/FDU**-210 | 182 | 200 ,
VEXIFDU**-228 197 250 \\;Ezigt:gg ggﬁgg @23-55 cable flexible |leadthrough or M83 opening.
VEXIFDU**-250 218 250 '
VFX/FDU*-300 260 300 VFX/FDU48; (2x) 35-240 y }
VEX/FDU**-375 324 355 VEX/FDUB9; (2x) 35-150
VEX/FDU**430 372 400 VFX/FDUA48: (2x) 35-240
VEXIFDU**-500 432 500 VFX/FDU6Y: (3x) 35-150 B .
VFX/IFDU™-600 520 630 VFX/FDUA48: (3x) 35-240 i )
VEX/FDU**-650 562 630 VFX/FDUBS: (4x) 35-150
. VEX/FDUA48: (3x) 35-240
VPXFDUSers0 | S48 70| VFX/FDUBY: (6x) 35-150 - -
VENFONI800 | (744 500 VFX/FDUA48: (4x) 35-240
WEERLSOI o0 VFX/FDUB9: (6x) 35-150 - -
VEX/FDU**-1000 864 1000 : |
VEX/FDU™-1200 | 1037 1250 _
VEXTDU™1500 | 1286 1500 VFX/FDUA48; (6x) 35-240 . .
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User interface data

PNM

 — R L1 [rFI- [u]
— L2 | fiter v Motor
{ | }LSa _\l - _
. PE T B
= =N

78 | e ) S
- [g___!o"'”“"" omaonall‘ S i ——
£

<
. W +10 VD

0-10V —— - 2 Anin1
4 -20 mA 3 Anin2
a|Anin3 Common12.
5 | Anin 4 AnOut 1 |13} %
| € |-10vDC AnOut 2 14
7 Common DigOut 1{?01M ]
8 Digln 1:RunL*Dig0ul zl'ﬂ" 1 =1 :
9 Digln 2:RunR" x2 !
10 Digin3 —31]
11 424VDC g y~—32 | TP
15 Common L33
16 pigin 4 T
- — _1_71 Digin 5 [Zl
18| pigin 6 Rela K lap| | Ready
19 piginz o E |
. 43
- 22 Digin 8:Reset’ X3

51
Rclay 3 \»_ls'zl

l'Cb"rﬁ r'ﬁ.fibﬂb’r'F [’Ofﬁé?dbfﬁ ng

& @

Fleldbus Option
option or Pq; boards

NG_06-F27

= Default selection

**  =Optional terminals X1: 78 - 79
for connection of Motor-PTC on
sizes B, C and D.

X1 Name: | Function (Default):

1 +10V +10 VDC Supply voltage

2 Anin1 Speed reference

3 | Anin2 | Notused

4 Anin3 Not used

5 | Anind Not used

6 10V -10VDC Supply voltage

7 Common| Signal ground

8 | Digin1 | RunL

9 | Digin2 | RunR

10 ' Digin 3 | Not used

11 | t24V +24VDC Supply voltage

12 | Common| Signal ground

13 | AnOut 1 | Min speed to max speed

14 = AnOut 2 | 0 to max torque

15 | Common| Signal ground

16  Digin 4 | Not used

17 | Digin 5 | Not used

18  Digln 6 | Notused

19 | Digih 7 | Not used

20  DigOut 1| Ready

21 | DigOut 2| Brake/No trip

22  Digin8 | Reset

X2

31  NIC1 Relay 1 output=Trip

52 o1 | feterente

33 N/O1 condition.
N/C is opened when the
relay is active (valid for al
relays)
N/O is closed when the
relay is active (valid for al
relays)

41 | NIC2 Relay 2 Output=Ready

2| coua | Jeenen peAC e
43 | NO2 |
X3
51 JCOM 3 l Relay 3 Output=Not usec
52 | N/O 3 l

All inputs and outputs are
programmable.
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Output choke (dU/dt)

‘DI b
2l o el asoa il cead e Ve Sl agsa LIS S5k o s s
(VA dadia Jgaa ) ag aalsa 555l 0boa pelal 5 o goa Al olasl

Nominal current (In) A/Phase L [mH] Dlmens{z‘n;]HxWxD Weight [kg] Parl no.
2.8 1.5 60x78x95 0.6 ' 473160 00
44 1 | B0X78x95 0.6 | 47316100
6.4 0.65 60x78x95 0.6 473162 00
1 04 ! B5X96x105 1 | 47318300
14.3 0.3 1 65x96x105 1 473164 00
18.2 0.25 I 74x96x105 12 473165 00
26.4 0.175 _ 74x96x105 1.2 473166 00
32 0.15 ! 84x125x140 17 | 47316700
65 0.1 105x155x205 - 473168 00
a0 0.1 ’ 120x90x235 8.4 473189 00
1486 0.05 140x190x260 10.2 473170 00
175 0,05 l 160x210x180 134 473171 00
275 0.032 170x230x200 18.4 47317200
320 0.025 ] 170x230x200 18.9 47317300
410 0.021 180x240x210 2286 473174 00
Overshoot clamp
Together with the oulput choke, the Part no. 052163 (size B—96F)
overshoot clamp restricts the voltage 052220 (size G—'96K)

and the dV/dt on the motor winding.
For rated voltages 380 - 690 V.
HxWxD =250 x 145 x 95 mm

NOTE: AC drive, frame sizes B up to
F(69). must be ordered including the
option DC+/DC--connections,
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Sine wave filter

(> 9 Pl o giaw
(VA aadoa Jyaa) 308 o olgido o i ual S ¥ 510 (o asa DS Jsb oy uo 5u
Filter lype Protection Power Nom, current Power loss Weight Dimensions

3AFS400- class (kW] (In) A/Phase W] [kg] HxWxD [mm]
002.5 IP20 0.75 | 2.5 75 < 190x165x160
[ o4 | w20 | 15| 4 | s0 | s | 190x165x160
007 IP20 2.2 | 7 | 125 7 | 250x162x162
010 IP20 4 l 10 | 185 9 | 250x162x162

013 1P20 5.5 I 13 ‘ 190 12 | 250x162x162
016 IP20 75 | 16 | 220 13 | 300x210x180
025 IP20 11 | 25 . 250 18 300x250x210
035 P20 15 I 35 | 275 25 | 300x270x235
010 IPOO 4 | 10 | 165 9 | 195x200x115
013 P00 55 | 13 | 190 12 | 225x200x115

016 IPOO 7.5 | 16 220 13 | 225x240x135

025 IPOO 11 [ 25 250 18 | 270x250x160 |
035 IPOO 15 | a5 . 275 25 270x250x160
050 IPOO 22 1 50 | 320 45 | 280x300x250
063 IPOO 30 1 63 550 49 270x300x370
080 IPOO a7 80 380 65 | 324x360x320
100 IP0O 45 100 530 65 : 324x360x320
125 P00 55 125 650 85 [ 335x390x320
150 |P00 75 150 580 119 | 440x480x340
180 P00 90 [ 180 | 760 131 | 440x480x340
250 IPOO , 132 | 250 800 135 420x420x390

300 IP00 %0 | 300 | 1000 140 | 420x420x390
400 IPOO 200 400 . 1100 320 440x500x400
500 IP0O 250 500 | 1250 335 | 470x500x400

Common mode filter

Common mode filters are mainly Part no. 052213

used to reduce common mode

currents in motors (typically used (size G - K69 require one Common
withmotors >size 280). Common mode filter per PEBB).

mode filters can prevent damage of
motor bearings. All three motor
phases are to be routed through
common mode filter rings. These
filter can also be used to reduce EMC
emissions in supply cables.
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Filter selection guide

Filters I Common |Output choke & | Sine wave All-pole sine
Output choke
Phenomenon mode filter 1 overshoot clamp | filter wave filter
Common mode cunents Effective Limited effect Limited effect Effective Very effective
Bearing currents :fEffeatve | Very effective
Vohage spikes UV-W Limited effect | Vlery effective Veryeffective | Very effective
Voltage spikes U-PE | Limited effect | Effective Limited effect | Very effective
dU/ dt Effective Effective Very effective | Very effective
Minimize motor audible noise \L Limited effect | Limited effect Effective Effactive
EMC conducted emission “m“e,d Limited effect  Limited effect Effective Very effective
effective
Recommendations with the different supply voltages up to and including 480 V
[ T
Filtess | common Output choke | Outputchoke& | Sine wave All-pole sine
SHuation mode filter i ( overshoot clamp | filter wave filter
'
Not rated, delicate or difficult positioned motors X X
Motor in frame size >280 X 1 ]
IEC 60034-17 motor X
i o5 Cable lengths 0-100m™* | l
ECOND Cable lengths 100-200m X
curve A motor !
Cable lengths 200-500m | l X
Dynamic use with frequently raised DC voltage X
{braking)
| Unshielded cables * [ ] I Il l ' X

X w achvised solution for this setup
Recommendations with the different supply voltages from 500 V-690 V

- i
Filters J Common | 0 hoke | Dutput choke & Sine wave All-pole sine
Sktuation mode filter Py ; overshoot clamp | filter wave filter
Not rated, delicate or difficult positioned motors X X
| Motor in frame size >280 [ x [ I ]l B |
3 kV isolation windings ** '
o Cable lengths 0-100m** | ] ]
o Cable lengths 100-200m X
curve B motor epsdataiiad | |
Cable lengths 200-500m | ! X
Dynamic use with frequently raised DC vollage X
{braking)
Unshielded cables * I 1 %

X = advised solution for this setup
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