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SECTION |

SAFETY SUMMARY

Fhhhhhkhkhkkkhkhkhhrhhhkhkhkkhhkhrrrhhrhhkhhhihrrrhiihhhhhiirriiixixdx

WARNING

Hazardous voltages are used in the operation of this equipment and
may cause severe personal injury or the loss of life if proper
precautions are not taken. The following precautions should be
taken to reduce the risk of injury or death.

Fhhhhhkhkkkhkhkhkhrrhhhkhkhkhkhhkhrrrhirhhkhhhhirrhirihkhhhkhiirhiiiixdx

WARNING

Separate motor overcurrent, overload, and overheating protection
is required to be provided in accordance with the Canadian
Electrical Code, Part I.

*hhkkkhkhkhkkhkhkhkkhhkhkkhkhhkkhhhkhhhkhhhkhhhkhkhhkhkkhhkhkkirhkikkihhkkihhkihhkkiiikkiiikkx
AVERTISSEMENT

Le moteur doit etre muni d'une protection distincte contre les
surintensites, la surcharge et la surchauffe conformement au code
canadian de l'electricitie, premiere partie.

Fhhhhhkhkkkkhkhkhrrhhhkhkhkhkhhkhrrrhhkhhkhhhkhirrhirhrhhkhhhiirriiixixdx

Hazardous voltage will cause severe injury and death. Turn off
and lock out all sources of power before servicing.

Fhhhhhkhkkkkhkhkhhrhhhkhkhkhkhhkhrrrhhkhhkhhhhrrrhirhdhhhhkhiirriiixixdx
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Safety Avtron ACCel500 Frequency Converters
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DANGER

Presence de tensions dangereuses pouvant et perte de vie. Couper
I'alimentation avant le depannage de cet equipment.

*hhkkkhkhkhkkhkhkhkkhkhkhkkhhhkkhkhhkkhhhkhhhkhhhkhkhhkhkkhhkhkkrhkikkihhkkikhhkikihkkiihkiiikkx

WARNING

DO NOT OPERATE RADIO TRANSMITTERS or CELL
PHONES IN THE VICINITY OF THE ACCel500 DRIVE. The
ACCel500 Drive is an electronic device. Although it is designed to
operate reliably in typical industrial environments, the ACCel500
Drive can be affected by radio and/or cell phone transmitters. It is
possible to cause drive faults, inappropriate/unintended drive 1/0
activity, and unpredictable operation that could result in damage to
the ACCel500 Drive, damage to other equipment, or serious injury
to personnel.

Radio transmitter interference is a site specific phenomena.
Generally, electrical wires connected to terminals on the
ACCel500 Drive are the conduits for radio interference.
Interference can be minimized by good wiring design and
installation practice. It is recommended that signs be posted in and
around the drive system, warning of the possibility of interference
if the drive is in operation. DO NOT USE radio transmitters or cell
phones in the area.

Absence of a radio interference problem is no guarantee that a

problem will never occur as conditions and environments can
change.

Fhhhhhkhkkkkhkhkhrrhhhkhkhkhkhkhkhrrrhhhhkhhhhirrrirhrhhkhhhiirhiiixixdx
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Avtron ACCel500 Frequency Converters

*hhkhkkhkhkhkkhkhkhkkhkhkhkkhkhhkkhkhhkhkhhkhkirhkhkihhkhkkihhkhkkhhkhkihhkkihhkkhhhkkhihhkkhihkiiikk

WARNING
System Safety Considerations

In safety sensitive applications, it is strongly suggested that the
system designer utilize a separate monitoring device to check the
ACCel500 inputs and outputs, and other operating characteristics,
to enhance the safety of personnel and property.

B R R R R R R R R R R R R R R R R AR R R AR R R R R R R AR AR A R R R R R R R R R R R R R R AR R R R R R R

Only qualified personnel familiar with this equipment should be permitted to install,
operate, troubleshoot, or repair the apparatus after reading and understanding this manual.

Installation of the equipment must be performed in accordance with the National
Electrical Code and any other state or local codes. Proper grounding, conductor sizing,
and short circuit protection must be installed for safe operation.

During normal operation, keep all covers in place and cabinet doors shut.

When performing hands-on inspections and maintenance, be sure the incoming AC feed
is turned off and locked out. The ACCel500 Drive and motor may have hazardous
voltages present even if the AC feed is turned off. **NOTE** The armature contactor
does not remove hazardous voltages when opened.

When necessary to take measurements with the power turned on, do not touch any
electrical connection points. Remove all jewelry from wrists and fingers. Make sure test
equipment is in safe operating condition.

While servicing with the power on, stand on approved insulating material and be sure not
to be grounded.

Follow the instructions in this manual carefully and observe all danger notices.

*hhkkhkkhkhkhkkhkhkhkkhhkhkkhhhkkhkhhkkhkhhkhhhkhkhkhkhkkhhkhkkhhkhkihkikkihikkihhkihhkkiihkkiiikkx

WARNING

Accuracy of customer-installed calibration and configuration data
IS imperative in the operation of this equipment. Incorrect data
may cause damage to the ACCel500 drive, motor, and process
equipment.

Fhhhhhkhkkkhkhkhhrhhhkhkhkhkhhkhrrrhhkhhkhhhhirrhirihhkhhhiirriiixixdx
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Safety Avtron ACCel500 Frequency Converters

1-2

1-3

WARNINGS

The ACCel500 frequency converter is meant for fixed installations only.

Do not perform any measurements when the frequency converter is connected to the mains.
Do not perform any voltage withstand tests on any part of the ACCel500 frequency
converter. There is a certain procedure according to which the tests shall be performed.
Ignoring this procedure may result in damaged product.

The frequency converter has a large capacitive leakage current.

If the frequency converter is used as a part of a machine, the machine manufacturer is
responsible for providing the machine with a main switch (EN 60204-1).

Only spare parts delivered by Avtron can be used.

SAFETY INSTRUCTIONS

The components of the power unit of the frequency converter are live when ACCel500 is
connected to mains potential. Coming into contact with this voltage is extremely
dangerous and may cause death or severe injury. The control unit is isolated from mains
potential.

The motor terminals U, V, W and the DC-link/brake resistor terminals are live when
ACCel500 is connected to mains, even if the motor is not running.

After disconnecting the frequency converter from the mains, wait until the fan stops and the
indicators on the keypad go out (if no keypad is attached see the indicators on the cover).
Wait 5 more minutes before doing any work on ACCel500 connections. Do not even open
the cover before this time has expired.

The control 1/O terminals are isolated from the mains potential. However, the relay outputs
and other 1/0 terminals may have a dangerous control voltage present even when the
ACCel500 frequency converter is disconnected from mains.

Before connecting the frequency converter to mains make sure that the ACCel500 front and
cable covers are closed.

EARTHING AND EARTH FAULT PROTECTION

The ACCel500 frequency converter must always be earthed with an earthing conductor
connected to the earthing terminal @

The earth fault protection inside the frequency converter protects only the converter itself
against earth faults in the motor or the motor cable. It is not intended for personal safety.

Due to the high capacitive currents present in the frequency converter, fault current protective
switches may not function properly.
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Safety Avtron ACCel500 Frequency Converters

1-4  RUNNING THE MOTOR

Before starting the motor, check that the motor is mounted properly and ensure that the
machine connected to the motor allows the motor to be started.

Set the maximum motor speed (frequency) according to the motor and the machine connected
to it.

Before reversing the motor, make sure that this can be done safely.
Make sure that no power correction capacitors are connected to the motor cable.

Make sure that the motor terminals are not connected to mains potential.
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SECTION Il

RECEIPT OF DELIVERY

ACCel500 frequency converters have undergone scrupulous tests and quality checks at the
factory before they are delivered to the customer. However, after unpacking the product, check
that no signs of transport damages are to be found on the product and that the delivery is
complete (compare the type designation of the product to the code below, Figure 2-1.

Should the drive have been damaged during the shipping, please contact primarily the cargo
insurance company or the carrier.

If the delivery does not correspond to your order, contact the supplier immediately.

In the small plastic bag included in the delivery you will find a silver Drive modified sticker. The
purpose of the sticker is to notify the service personnel about the modifications made in the
frequency converter. Attach the sticker on the side of the frequency converter to avoid losing it.
Should the frequency converter be later modified (option board added, IP or EMC protection
level changed), mark the change in the sticker.
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2-1 TYPE DESIGNATION CODE

ACGXXXX04B92000
PRODUCT FAMILY —— _L OPTION CARD SLOT E
AC = ACCel500
L—— OPTION CARD SLOT D
TYPE
G = General Purpose L OPTION CARD SLOT C
H = High Performance
D =DC Fed Inverter L OPTION CARD SLOT B
N = Non-Regen Front End
A = Active Front End ———— OPTION CARD SLOT A
B = Brake Chopper
L = Liquid Cooled L BRAKE CHOPPER OPTIONS
C = Clean Power N = None
M = Micro B = Internal Brake Circuit Included
F = Reserved
1 L VOLTAGE
DRIVE AMP RATING —————— 2=230VAC
4 =480 VAC
ENCLOSURE 5=575VAC
0 = Chassis
1=NEMA 1
2=NEMA 12

TFor amp rating, 0007 = 7 A, 0022 = 22 A, 0205 = 205 A, etc.

Figure 2-1. ACCel500 Type Designation Code

NOTE: Ask factory for other possible installation combinations.

2-2 STORAGE

If the frequency converter is to be kept in store before use, make sure that the ambient conditions
are acceptable:

Storing temperature —40 to +70°C
Relative humidity =~ <95%, no condensation

If the storage time exceeds 12 months, the electrolytic DC capacitors need to be charged with
caution. Therefore, such a long storage time is not recommended.
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2-3  MAINTENANCE

In normal conditions, ACCel500 frequency converters are maintenance-free. However, we
recommend to clean the heatsink with compressed air whenever necessary. The cooling fan can
easily be changed if necessary.

It may also be necessary to check the tightening torques of terminals at certain intervals.

2-4  WARRANTY

Only manufacturing defects are covered by the warranty. The manufacturer assumes no
responsibility for damages caused during or resulting from transport, receipt of the delivery,
installation, commissioning, or use.

The manufacturer shall in no event and under no circumstances be held responsible for damages
and failures resulting from misuse, wrong installation, unacceptable ambient temperature, dust,
corrosive substances or operation outside the rated specifications.

Neither can the manufacturer be held responsible for consequential damages.

The manufacturer's time of warranty is 18 months from the delivery or 12 months from the
commissioning whichever expires first (Avtron Warranty Terms).

The local distributor may grant a warranty time different from the above. This warranty time
shall be specified in the distributor's sales and warranty terms. Avtron assumes no responsibility
for any other warranties than that granted by Avtron itself.

In all matters concerning the warranty, please contact first your distributor.
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SECTION Il

TECHNICAL DATA

3-1 INTRODUCTION

Figure 3-1 presents the block diagram of the ACCel500 frequency converter. The frequency
converter mechanically consists of two units, the Power Unit and the Control Unit. Figures 5-7 to
5-20 depict the mechanical assemblages.
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*The brake resistor can be installed internally in sizes FR4 to FRE. In all other frames, the
brake resistor is available as option and installed externally
Brake chopper belongstothe standard equipment in sizes FR4 to FRG, while in greater sizes
{FFF to FR9) it is optional

Figure 3-1. ACCel500 Block Diagram
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The three-phase AC choke (1) at the mains end together with the DC link capacitor (2) form an
LC filter, which, again, together with the diode bridge produce the DC voltage supply to the
IGBT inverter bridge (3) block. The AC choke also functions as a filter against high frequency
disturbances from the mains as well as against those caused by the frequency converter to the
mains. It, in addition, enhances the waveform of the input current to the frequency converter.
The entire power drawn by the frequency converter from the mains is active power. The IGBT
inverter bridge produces a symmetrical, 3-phase PWM-modulated AC voltage to the motor.

The Motor and Application Control Block is based on microprocessor software. The
microprocessor controls the motor basing on the information it receives through measurements,
parameter settings, control 1/0 and control keypad. The motor and application control block
controls the motor control ASIC which, in turn, calculates the IGBT positions. Gate drivers
amplify these signals for driving the IGBT inverter bridge.

The control keypad constitutes a link between the user and the frequency converter. The control
keypad is used for parameter setting, reading status data and giving control commands. It is
detachable and can be operated externally and connected via a cable to the frequency converter.
Instead of the control keypad, also a PC can be used to control the frequency converter if
connected through a similar cable.

You can have your frequency converter equipped with a control I/0O board which is either
isolated (OPT-AS8) or not isolated (OPT-A1) from the ground.

A brake resistor is available as internal option for frames FR4 to FR6 of voltage classes
230 VAC and 460 VAC. In all other frames of voltage classes 230 VAC and 460 VAC, as well
as in all frames of all other voltage classes, the brake resistor is available as option and is
installed externally.

Optional 1/0 expander boards that increase the number of inputs and outputs to be used are also
available. For more detailed information, contact the manufacturer or your local distributor.
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3-2 POWER RATINGS

3-2.1 MAINS VOLTAGE 380 TO 500 VAC

High overload = Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min following continuous
operation at rated output current, 150 % rated output current (IH) for 1 min, followed by
a period of load current less than rated current, and of such duration that the r.m.s output
current, over the duty cycle, does not exceed rated output current (IH).

Low overload = Max current IS, 2 sec/20 sec, 110% overloadability, 1 min/10 min following continuous
operation at rated output current, 110% rated output current (IL) for 1 min, followed by a
period of load current less than rated current, and of such duration that the r.m.s output
current, over the duty cycle, does not exceed rated output current (IL).

All sizes are available as IP21/NEMAL. Sizes FR4 to FR9 are additionally available as IP54/NEMA12.

TABLE 3-1. POWER RATINGS AND DIMENSIONS,
SUPPLY VOLTAGE 380 TO 500 VAC

Mains Voltage 380 to 500 V, 50/60 Hz, 3~

Loadability Motor shaft power
Low High 380V 500V
Supply Supply
Frequency |HP | Rated 10% HP | Rated 50% Max 10% | 50% | 10% | 50% |Frame Dimensions
Converter continuous| overload continuous|overload| current | OL oL oL oL and Weight
current I current current Iy | current Is 40°C | 50°C | 40°C | 50°C ;
Type @ | @ @ | @ P(kW) | P(W) | P(W) | () inflb (mmke)
AC_0002 15 3.3 3.6 1 2.2 3.3 4.4 1.1 0.75 1.5 1.1 FR4 5.04x11.5x7.42/11
AC_0003 2 4.3 4.7 15 3.3 5.0 6.2 15 1.1 2.2 15 FR4 (128x292x190/5)
AC 0004 3 5.6 6.2 2 4.3 6.5 8.6 2.2 1.5 3 2.2 FR4
AC_0005 5 7.6 8.4 3 5.6 8.4 10.8 8 2.2 4 3 FR4
AC_0007 n/a 9 9.9 5 7.6 11.4 14 4 3 55 4 FR4
AC_0009 7.5 12 13.2 n/a 9 135 18 5.5 4 7.5 55 FR4
AC 0012 10 16 17.6 7.5 12 18.0 24 7.5 5.5 11 7.5 FR5 5.67x15.4x8.43/17.9
AC_0016 15 23 25.3 10 16 24.0 32 11 7.5 15 11 FR5 (144x391x214/8.1)
AC 0023 20 31 34 15 23 35 46 15 11 18.5 15 FR5
AC 0031 25 38 42 20 31 47 62 18.5 15 22 18.5 FR6 7.68x20.4x9.33/40.8
AC_0038 30 46 51 25 38 57 76 22 18.5 30 22 FR6 (195x519x237/18,5)
AC_0046 40 61 67 30 46 69 92 30 22 37 30 FR6
AC_0061 50 72 79 40 61 92 122 37 30 45 37 FR7 9.33x23.3x10.1/77.2
AC_0072 60| 87 96 50| 72 108 144 45 37 55 45 FR7 (237x591x257/35)
AC_0087 75 105 116 60 87 131 174 55 45 75 55 FR7
AC_0105 100 140 154 75 105 158 210 75 55 90 75 FR8 11.5x29.8x13.5/128
AC 0140 125| 170 187 100] 140 210 280 90 75 110 90 FR8 (291x758x344/58)
AC 0170 150 205 226 125 170 255 336 110 90 132 110 FR8
AC_0205 200 261 287 150 205 308 349 132 110 160 132 FR9 18.9x45.3x14.3/322
AC 0245 250 300 330 200] 245 368 444 160 132 200 160 FR9 (480x1150x362/146)
AC 0330 300] 385 424 2501 330 450 540 200 160 250 200 FR10 | 23.5x79.4x23.7/661
AC_0385 n/a 460 506 300 385 578 693 250 200 315 250 FR10 | (595x2018x602/300)
AC 0460 400 520 572 350] 460 690 828 250 250 355 iy FR10
AC_0520 500 590 649 400 520 780 936 315 250 400 355 FR11 31.3x79.4x23.7/816
AC_0590 nfal 650 715 [ 500[ 590 885 1062 | 355 | 315 | 450 | 400 | FR1l | (794x2018x602/370)
AC_0650 600 730 803 n/a 650 975 1170 400 355 500 450 FR11
AC 0730 n/a 820 902 600| 730 1095 1314 450 400 500 500 FR12 | 47.6x79.4x23.7/1323
AC 0820 700 920 1012 n/a 820 1230 1476 500 450 630 500 FR12 |(1210x2017x602/600)
AC 0920 1030 1133 700 920 1380 1656 500 500 710 630 FR12

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is equal to
or less than the factory default.
Note: The rated currents for FR10 to FR12 are all valid at an ambient temperature of 40 °C.
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3-2.2 MAINS VOLTAGE 525 TO 690 VAC

High overload = Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min following continuous
operation at rated output current, 150 % rated output current (IH) for 1 min, followed by
a period of load current less than rated current, and of such duration that the r.m.s output
current, over the duty cycle, does not exceed rated output current (IH).

Low overload = Max current IS, 2 sec/20 sec, 110% overloadability, 1 min/10 min following continuous
operation at rated output current, 110% rated output current (IL) for 1 min, followed by a
period of load current less than rated current, and of such duration that the r.m.s output
current, over the duty cycle, does not exceed rated output current (IL).

All sizes are available as IP21/NEMAL1 or IP54/NEMA12.

TABLE 3-2. POWER RATINGS AND DIMENSIONS,
SUPPLY VOLTAGE 525 TO 690 VAC

Mains Voltage 525 to 690 V, 50/60 Hz, 3~

Loadability Motor shaft power
Low High 690V
supply
Frequency |HP| Rated 10% |HP| Rated 50% Max | 10% | 50% Dimensions
Converter continuous| overload continuous|overload| current | OL oL and Weight
current I | current current Iy | current Is 40°C | 50°C plide ;
Type (A) (A) A | @ pikw) | Pew) OO in/lb (mm/kg)
AC_0003 3 45 5.0 2 3.2 4.8 6.4 3 2.2 7.68x20.4x9.33/40.8
AC 0004 [na| 55 6.1 3 45 6.8 9.0 4 3 (195x519x237/18,5)
AC_0005 5 7.5 83 |nla| 55 8.3 110 [ 55 4
AC 0007 [75] 10 1.0 [ 5 7.5 11.3 | 150 | 75 | 55
AC_0010 [ 10 13 149 [75] 10 150 [ 200 | 10 [ 75
AC 0013 [ 15 18 198 [10| 135 20.3 27 15 10
AC 0018 [20[ 22 242 |15 18 27.0 36 | 185 | 15
AC 0022 [ 25 27 297 |20 22 33.0 44 22 | 185
AC 0027 [30] 34 37 25 27 41 54 30 [ 22
AC 0034 [40] 41 45 30| 34 51 68 | 375 | 30 | FR7 | 9.33x23.3x10.1/77.2
AC 0041 [50] 52 57 |40 4 62 82 45 | 375 (237x591x257/35)
AC 0052 [ 60| 62 68 50 | 52 78 104 55 | 45 11.5x29.8x13.5/128
AC 0062 [ 75 80 88 60 | 62 93 124 75 | 55 (291x758x344/58)
AC_0080 [100] 100 110 |75 80 120 160 90 [ 75
AC 0100 [125] 125 138 [100] 100 150 200 | 110 [ 90 18.9x45.3x14.3/322
AC 0125 [150] 144 158 [125] 125 188 213 | 132 | 110 " FR9_| (480x1150x362/146)
AC 0144 [na| 170 187 [150] 144 216 245 | 160 [ 132
AC 0170 [200] 208 229 | nfa] 170 255 289 | 200 | 160
AC 0208 [250] 261 287 |200] 208 312 375 | 250 | 200 23.5x79.4x23.7/661
AC 0261 [300] 325 358 [250[ 261 392 470 [ 315 [ 250 (595x2018x602/300)
AC 0325 [400] 385 424 [300] 325 488 585 | 355 | 315
AC 0385 [450] 460 506 |400| 385 578 693 | 450 | 355 |[FR11 | 31.3x79.4x23.7/816
AC 0460 [500] 502 552 | 450] 460 690 828 | 500 | 450 'FR1L | (794x2018x602/370)
AC 0502 [n/a| 590 649 [500] 502 753 904 | 560 | 500 HECEEGM FR11 |
AC 0590 [600] 650 715 [n/a| 590 885 375 | 250 [ 200 FR12 | 47.6x79.4x23.7/1323
AC_ 0650 [700] 750 825 [600[ 650 975 470 [ 315 | 250 EEIEEEM Fr12 | (1210x2017x602/600)
AC_ 0750 [800] 820 902 [700] 750 1125 | 585 | 355 | 315 [NEGRNIEECSNE FR12

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is equal to
or less than the factory default.
Note: The rated currents for FR10 to FR12 are all valid at an ambient temperature of 40 °C.
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3-2.3 MAINS VOLTAGE 208 to 240 VAC

High overload =

Low overload =

Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min following continuous
operation at rated output current, 150 % rated output current (IH) for 1 min, followed by
a period of load current less than rated current, and of such duration that the r.m.s output
current, over the duty cycle, does not exceed rated output current (IH).

Max current IS, 2 sec/20 sec, 110% overloadability, 1 min/10 min following continuous
operation at rated output current, 110% rated output current (IL) for 1 min, followed by a
period of load current less than rated current, and of such duration that the r.m.s output
current, over the duty cycle, does not exceed rated output current (IL).

All sizes are available as IP21/NEMAL or IP54/NEMA12.

TABLE 3-3. POWER RATINGS AND DIMENSIONS,

SUPPLY VOLTAGE 208 TO 240 VAC

Mains Voltage 208 to 240 V, 50/60 Hz, 3~

Loadability Motor shaft power
Low High 230V 208-240V
supply

Frequency |HP| Rated 10% HP | Rated 50% Max 10% | 50% [EERORZ NN EEIOLZ) Dimensions

Converter continuous| overload continuous|overload| current | OL oL oL oL and Weight

current I | current current Iy | current Is 40°C | 50°C [lok(em E{0a(e] ;

Type @ | ® @ | A SN ~o) | Pp) in/lb (mm/kg)
AC 0003 | 1 4.8 53 [0.75] 3.7 5.6 74 | 075 | 055 ) 5.04x11.5x7.42/11
AC_0004 [15]| 6.6 7.3 1 4.8 7.2 9.6 1.1 | 0.75 (128x292x190/5)
AC 0006 | 2 7.8 86 |15| 6.6 9.9 132 | 15 | 11
AC 0007 | 3 11 12.1 2 78 11.7 156 | 22 | 15
AC 0011 [n/a| 125 13.8 3 11 16.5 22 3 2.2
AC 0012 | 5 175 193 |nia| 125 18.8 25 4 3 5.67x15.4x8.43/17.9
AC 0017 |75 25 275 5 17.5 26.3 35 5.5 4 (144x391x214/8.1)
AC 0025 | 10 31 341 |75 25 37.5 50 75 | 55
AC 0031 | 15 48 528 |10 31 46.5 62 11 75 7.68x20.4x9.33/40.8
AC 0048 | 20 61 671 |15 48 72.0 96 15 11 (195x519x237/18,5)
AC_0061 | 25 75 83 20 61 92 122 22 15 9.33x23.3x10.1/77.2
AC 0075 | 30 88 97 25 75 113 150 22 22 (237x591x257/35)
AC 0088 | 40 | 114 125 |30 88 132 176 30 22
AC 0114 |50 | 140 154 |40 | 114 171 210 37 30 11.5x29.8x13.5/128
AC 0140 |60 | 170 187 |50 | 140 210 280 45 37 (291x758x344/58)
AC 0170 | 75| 205 226 |60 | 170 255 336 55 45
AC 0205 |100| 261 287 | 75| 205 308 349 75 55 18.9x45.3x14.3/322
AC 0261 [n/a| 300 330 [100( 261 391 444 90 75 (480x1150x362/146)

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is equal to
or less than the factory default.
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3-3 BRAKE RESISTOR RATINGS
TABLE 3-4. BRAKE RESISTOR RATINGS, SUPPLY VOLTAGE 380 TO 500 VAC
Mains Voltage 380 to 500 V, 50/60 Hz, 3~
Converter Type Méﬁ[r:r?err?tke Resi[sotr(])rrnl]\lom Converter Type Max. Bratlr]e Current RESi[S;?]H]Iom'
AC_0002 12 63 AC_0087 111 6.5
AC_0003 12 63 AC_0105 222 3.3
AC_0004 12 63 AC_0140 222 3.3
AC_0005 12 63 AC_0170 222 3.3
AC_0007 12 63 AC_0205 222 3.3
AC_0009 12 63 AC_0245 222 3.3
AC_0012 12 63 AC_0330 570 1.4
AC_0016 12 63 AC_0385 570 1.4
AC_0023 17 42 AC_0460 570 14
AC_0031 35 21 AC_0520 855 0.9
AC_0038 35 21 AC_0590 855 0.9
AC_0046 51 14 AC_0650 855 0.9
AC_0061 11 6.5 AC_0730 2x570 2x14
AC_0072 111 6.5 AC_0820 2x570 2x14
TABLE 3-5. BRAKE RESISTOR RATINGS, SUPPLY VOLTAGE 525 TO 690 VAC
Mains Voltage 525-690 V, 50/60 Hz, 3~
Converter type Max. brake current Resistor nom Converter type Max. brake current Resistor nom.
[1 [ohm] [1 [ohm]
AC_0003 11 100 AC_0100 157.1 7
AC_0004 11 100 AC_0125 157.1 7
AC_0005 11 100 AC_0144 157.1 7
AC_0007 11 100 AC_0170 157.1 7
AC_0010 11 100 AC_0208 440.0 2.5
AC_0013 36.7 30 AC_0261 440.0 2.5
AC_0018 36.7 30 AC_0325 440.0 2.5
AC_0022 36.7 30 AC_0385 440.0 25
AC_0027 36.7 30 AC_0460 647.1 1.7
AC 0034 61.1 18 AC_0502 647.1 1.7
AC_0041 61.1 18 AC_0590 2 X 440 2x25
AC_0052 122.2 AC_0650 2 x 440 2x25
AC_0062 122.2 AC_0750 2 x 440 2x25
AC_0080 122.2
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TABLE 3-6. BRAKE RESISTOR RATINGS, SUPPLY VOLTAGE 208 TO 240 VAC

Mains Voltage 208-240 V, 50/60 Hz, 3~
Converter Type Méﬁflr?eﬁke ReS|[s;(r)]:nlilom. Converter Type Max. Bra[ll<]e Current Re3|[s;(r)1rml]|om.

AC_0003 15 30 AC_0048 46 10
AC_0004 15 30 AC_0061 148 33
AC_0006 15 30 AC_0075 148 33
AC_0007 15 30 AC_0088 148 33
AC_0011 15 30 AC_0114 296 14
AC_0012 15 30 AC_0140 296 1.4
AC_0017 15 30 AC_0170 296 14
AC_0025 23 20 AC_0205 296 1.4
AC_0031 46 10 AC_0261 296 1.4

3-4  TECHNICAL DATA

TABLE 3-7. TECHNICAL DATA

Mains Input voltage Vi, 208 to 240V; 380 to 500V; 525 to 690V; —15% to +10%

connection Input frequency 45 to 66 Hz

Connection to mains Once per minute or less

Starting delay 25 (FR4 to FR8); 5 s (FR9)

Motor Output voltage 0—Vi,

connection Continuous output current | l4: Ambient temperature max. +50°C,
overload 1.5 x I (1 min./10 min.)
IL: Ambient temperature max. +40°C,
overload 1.1 x I, (1 min./10 min.)

Starting current Is for 2 s every 20 s
Output frequency 0 to 320 Hz (standard); 7200 Hz (special software)
Frequency resolution 0.01 Hz (NXS); Application dependent (NXP)
Control Control method Frequency control V/f
characteristics Open Loop Sensorless Vector Control
Closed Loop Vector Control (NXP only)
Switching frequency 230/460: Up to AC_0061: 1 to 16 kHz; Default: 10 kHz
(see parameter 2.6.9) 230: AC_0075 and greater: 1 to 10 kHz; Def: 3.6 kHz
460: AC_0072 and greater: 1 to 6 kHz; Def: 3.6 kHz
575: 1to 6 kHz; Default: 1.5 kHz
Frequency reference
Analogue input Resolution 0.1% (10-bit), accuracy 1%
Panel reference Resolution 0.01 Hz
Field weakening point 8 t0 320 Hz
Acceleration time 0.1 to 3000 sec
Deceleration time 0.1 to 3000 sec
Braking torque DC brake: 30% * Ty (without brake option)
Ambient Ambient operating —10°C (no frost) to +50°C: Iy
conditions temperature —-10°C (no frost) to +40°C: I,
—10°C (no frost) to +35°C: for IP5S4/NEMA 12 AC_0520
and AC 0416
Storage temperature —40°C to +70°C
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EMC

(at default
settings)
Safety

Control
connections

(apply to boards
OPT-Al, OPT-
A2 and OPT-A3)

Protections

Relative humidity

0 to 95% RH, non-condensing, non-corrosive,
no dripping water

Air quality:
- chemical vapours
- mechanical particles

IEC 721-3-3, unit in operation, class 3C2
IEC 721-3-3, unit in operation, class 3S2

Altitude

100% load capacity (no derating) up to 1,000 m

1-% derating for each 100m above 1000.

Max. altitudes: 230V: 3000m; 460V: 3000m/2000m (corner-
grounded network); 575V: 2000m

Vibration
EN50178/EN60068-2-6

510 150 Hz

Displacement amplitude 1 mm (peak) at 5 to 15.8 Hz (FR4 to 9)

Max acceleration amplitude 1 G at 15.8 to 150 Hz (FR4 to FR9)

Displacement amplitude 0.25 mm (peak) at 5-31 Hz (FR10 to 12)

Max acceleration amplitude 0.25 G at 31 to 150 Hz (FR10 to 12)

Shock
EN50178, EN60068-2-27

UPS Drop Test (for applicable UPS weights)
Storage and shipping: max 15 G, 11 ms (in package)

Enclosure class

IP21/NEMAL1 standard in entire KW/HP range
IP54/NEMA12 option in entire KW/HP range
Note! Keypad required for IP54/NEMA12

Immunity

Fulfils EN61800-3, first and second environment

Emissions

Depend on EMC level. See chapters 2 and 3.

EN 50178 (1997), EN 60204-1 (1996), EN 60950 (2000, 3rd
edition) (as relevant), CE, UL, CUL, FI, GOST R; (see unit
nameplate for more detailed approvals)

Analogue input voltage

0 to +10V, R; = 200kQ, (-10V to +10V joystick control)
Resolution 0.1%, accuracy +1%

Analogue input current

0(4) to 20 mA, R; = 250Q differential

Digital inputs (6)

Positive or negative logic; 18 to 30VDC

Auxiliary voltage

+24V, £10%, max volt. ripple < 100mVrms; max. 250mA
Dimensioning: max. 1000mA/control box

Output reference voltage

+10V, +3%, max. load 10mA

Analogue output

0(4) to 20mA; R max. 500Q2; Resolution 10 bit;
Accuracy 2%

Digital outputs

Open collector output, 50mA/48V

Relay outputs

2 programmable change-over relay outputs
Switching capacity: 24VDC/8A, 250VAC/8A, 125VDC/0.4A
Min.switching load: 5V/10mA

Overvoltage trip limit
Undervoltage trip limit

230V: 437 VDC,; 460V: 911 VDC; 575V: 1200 VDC
230V: 183 VDC,; 460V: 333 VDC,; 575V: 460 VDC

Earth fault protection

In case of earth fault in motor or motor cable, only the frequency
converter is protected

Mains supervision

Trips if any of the input phases is missing

Motor phase supervision

Trips if any of the output phases is missing

Overcurrent protection Yes
Unit overtemperature Yes
protection

Motor overload protection | Yes
Motor stall protection Yes
Motor underload protection | Yes
Short-circuit protection of | Yes

+24V and +10V reference
voltages
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Installation Avtron ACCel500 Frequency Converters

SECTION IV

INSTALLATION

4-1 MOUNTING

The frequency converter can be mounted in either vertical or horizontal position on the wall or
on the back plane of a cubicle. However, if the drive is mounted in a horizontal position, it is not
protected against vertically falling drops of water.

Enough space shall be reserved around the frequency converter in order to ensure a sufficient
cooling, see Table 4-10 and Table 4-11. Also see to that the mounting plane is relatively even.

The frequency converter shall be fixed with four screws (or bolts, depending on the unit size).
The dimensions of installation are presented in section 4-11 and Table 4-10.

Lift units bigger than FR7 out of the package using a jib crane. Ask the factory or your local
distributor for information on how to lift the unit safely.

Below you will find the dimensions of both wall-mounted as well as flange-mounted ACCel500
frequency converters. The dimensions of the opening needed in flange mounting are given in
Table 4-3 and Table 4-5.

The sizes FR10 to FR12 are floor standing units. The enclosures are equipped with fixing holes.
For dimensions see below.

See also section 4-2, Cooling.
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D1

E1Q

E20*

fr5ip21.fh8

Figure 4-1. ACCel500 Dimensions

TABLE 4-1. DIMENSIONS FOR DIFFERENT FREQUENCY CONVERTER TYPES
Type Dimensions [in (mm)]
W1 W2 H1 H2 H3 D1 %) E1D E20™*

8883:8833 Eigga (51'351) (i'c?g) (ézz% (%9,213) (12%)'25) (71'35) O('72)7 (g " ;élé) /
0012—0025 (230V) | 567 394 165 | 160 154 @ 843 027  2x146 1xLil
0012—0023 (460V) | (144) (100) (419) | (406)  (391)  (214) (7) | (2x37) (1x283)

0031—0048 (230V) | 7.68 583 | 22.0 | 21/3 20.4 | 433 035 3x1.46

0031—0046 (460V) | (195) (148) @ (558) @ (541) (519) @ (237) @ (9) @ (3x37) /
0003—0027 (575V)

0061—0088 (230V) | 9.33  7.48 248 @ 242 233 @ 101 035 3x1.85

0061—0087 (460V) |(237) (190) @ (630) @ (614) (591) @ (257) @ (9) = (3x47) /
0034—0041 (575V)

0114—0170 (230V) | 11.4 100 | 299 | 288 284 | 135 | 035  2x2.32

0105—0170 (460V) | (289) (255) | (759) | (732) (721) | (344) | (9) | (3x59) /
0052—0080 (575V)

e =FR5only
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Figure 4-2. ACCel500 dimensions, FR4 to FR6; Flange Mounting

TABLE 4-2. DIMENSIONS FOR DIFFERENT FREQUENCY
CONVERTER TYPES FR4 TO FR6, FLANGE MOUNTING

Type

Dimensions [in (mm)]

WL [W2 [HL [H2 [H3 [H4 [H5 [ D1 [ D2 | @
0003—0011 (230V) | 5.04 445 133 K 12.8 129 118 087 748 | 3.03 | 0.27
0002—0009 (460V) | (128) (113) | (337) | (325) (327) (30) |(22) ((190)  (77) (V)
0012—0025 (230V) | 5.67 472 171 171 165 142 071 843 394 027
0012—0023 (460V) | (144) (120) (434) (420) (419) (36) (18) (214) (100) (7)
0031—0048 (230V) | 7.68  6.69 K 220 | 21.6 220 079 079 417 | 417 @ 0.26
0031—0046 (460V) | (195) (170)  (560) @ (549) (558) (30) @ (20) (237) (106)  (6.5)

0003—0027 (575V)
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| H2
@\L
! _
w3 | it w2 |wi1
o vy
Ha
H3—+- H1

fréaukko.thg

Figure 4-3. The Opening Needed for the Flange Mounting, FR4 to FR6

TABLE 4-3. DIMENSIONS FOR THE OPENING
FOR FLANGE MOUNTING, FR4 TO FR6

Type Dimensions [in (mm)]
Wi | W2 | W3 | H1 H2 H3 | H4 %)

0003—0011 (230V) | 4.84 | 4.49 - 124 | 12.8 - 0.20 | 0.26
0002—0009 (460V) | (123) | (113) (315) | (325) (5) [(6.5)
0012—0025 (230V) | 531  4.72 - 16.1 | 16.4 - 0.20 | 0.26
0012—0023 (460V) | (135) | (120) (410) | (420) (5) | (6.5)
0031—0048 (230V) 7.88 | 6.69 212 | 216 |0.27 | 0.20 | 0.26
0031—0046 (460V) | (185) | (170) | (157) |(539) | (549) | (7) (5) |(6.5)
0003—0027 (575V)
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Figure 4-4. ACCel500 Dimensions, FR7 and FR8, Flange Mounting
TABLE 4-4. DIMENSIONS FOR DIFFERENT FREQUENCY
CONVERTER TYPES FR7 AND FR8, FLANGE MOUNTING
Type Dimensions [in (mm)]
W1 W2 W3 | W4 H1l H2 H3 H4 H5 |H6 | H7 | D1 D2 %)
0061—0088 (230V) | 9.33 | 6.89 |10.6 |3.96 | 254 |243 | 248 | 7.42 7.42 10.91(0.79 [10.12 | 4.61 |0.22
0061—0087 (460V) | (237) | (175) |(270) |(253) | (652) |(632) | (630) |(188.5) |(188.5)((23) |(20) |(257) | (117) |(5.5)
0034—0041 (575V)
0114—0170 (230V) | 114 - 14.0 |13.0 | 32.8 - 299 | 10.2 104 [1.69 (1.24 |13.54 | 4.33 |0.35
0105—0170 (460V) | (289) (355) |(330) | (832*) (759) | (258) | (265) |(43)|(57) |(344) | (110) | (9)
0052—0080 (575V)

*Brake resistor terminal box (202,5 mm) not included, see Figure 5-17.
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H5 H2 H2 H3 H4

H6

H1

W1jw2 w3

fr7aukko.fh8

Figure 4-5. The Opening Needed for the Flange Mounting, FR7

TABLE 4-5. DIMENSIONS FOR THE OPENING FOR FLANGE MOUNTING, FR7

Type Dimensions [in (mm)]
w1 W2 W3 H1 H2 H3 H4 H5 | H6 %)
0061—0088 (230V) 917 |1 6.89 | 99 | 244 | 742 7.42 136 | 126 0.27 | 0.22

0061—0087 (460V) | (233) | (175) | (253) | (619) | (1885) | (188.5) | (345) | (32) | (7) | (5.5)
0034—0041 (575V)
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Figure 4-6. The Opening Needed for the Flange Mounting, FR8

TABLE 4-6. DIMENSIONS FOR THE
OPENING FOR FLANGE MOUNTING, FR8

Type Dimensions [in (mm)]
W1 H1 H2 H3 H4 %)
0114—0170 (230V) 13.0 | 102 | 104 1.34 |0.94 0.35

0105—0170 (460V) | (330) | (258) | (265) | (34) |(24) | (9)
0052—0080 (575V)

4-7



Installation Avtron ACCel500 Frequency Converters

D1

H4 H3
— ¢W4
2 :
ﬂ w1 w3 ‘f-‘ g
Q| -
P
A= 1 I .
H2 rip21.fh8 H5
. H1
Figure 4-7. The Dimensions ACCel500, FR9
TABLE 4-7. THE DIMENSIONS ACCel500, FR9
Type Dimensions [in (mm)]

Wil | W2 | W3 |W4 | W5 | HI1 H2 H3 H4 | H5 | H6 | D1 | D2 | D3 )

0205-0261 | 18.9 157 65 035 2134528 4409 678 474 457 74 143 134 112 083
(230V) (480) (400) (165) (9)  (54) (1150%) (1120) (721) (205) (16) (188) (362) (340) (285) (21)
0205-0245
(460V)
0100-0170
(575V)

*Brake resistor terminal box (H6) not included, see Figure 5-20.
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Figure 4-8. ACCel500 Dimensions; FR9 Flange Mounting

TABLE 4-8. ACCel500 DIMENSIONS FR9 FLANGE-MOUNTED

Type

Dimensions [in (mm)]

W1

W2 | W3 W4 | W5

H1

H2

H3

H4 [H5

H6

H7

D1

D2

D3

0205—0261 (230V)
0205—0245 (460V)
0100—0170 (575V)

20.9
(530)

20.1 [19.1 |17.9 [0.22
(510) | (485) (200)|(5.5)

51.7

45.3

1312) (1150)

165
(420)

3.94]1.38
(100)|(35)

0.35
©)

0.08
()

143
(362)

134
(340)

4.29
(109)

0.83
(21)
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D1

Figure 4-9. ACCel500 Dimensions, FR10 and FR11 (Floorstanding Units)

TABLE 4-9. ACCel500 DIMENSIONS,
FR10 AND FR11 (FLOORSTANDING UNITS)

Type Dimensions [in (mm)]

Wl | W2 | W3 (W4 | H1 H2 H3 |H4 |[H5| D1
0330 to 0460 (460V) | 23.4 | 115 516 059  79.4 | 74.8 56.5 20.2 1.57| 23.7
0208 to 0325 (575V) |(595) (291) (131) |(15) {(2018) (1900) | (1435) (512)(40)|(602)
0520 to 0650 (460V) | 31.3 | 154 | 9.06 0.59 | 79.4 | 748 56.5 20.2 1.57| 23.7
0385 to 0502 (575V) | (794 (390) (230) |(15) |(2018) (1900) & (1435) (512) (40)|(602)
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Figure 4-10. ACCel500 Dimensions, FR12 (Floorstanding Units)
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4-2  COOLING

Enough free space shall be left around the frequency converter to ensure sufficient air
circulation, cooling as well as maintenance. You will find the required dimensions for free space
in the tables below.

If several units are mounted above each other the required free space equals C + D (see figure
below). Moreover, the outlet air used for cooling by the lower unit must be directed away from
the air intake of the upper unit.

The amount of cooling air required is indicated below. Also make sure that the temperature of
the cooling air does not exceed the maximum ambient temperature of the converter.

4-2.1 FR4to FR9

TABLE 4-10. MOUNTING SPACE DIMENSIONS

Type Dimensions [in (mm)]

A A | B C I s
0003—0011 (230V) | 0.79 079 | 394 | 197 c :
0002—0009 (460V) | (20) (20) | (100) | (50) = & T i :
0012—0025 (230V) | 0.79 079 | 472 | 236 ;T ! :
0012—0023 (460V) | (20) (20) | (120) | (60) : : :
0031—0048 (230V) | 1.18 079 | 630 | 3.15 P :
0031—0046 (460V) | (30) (20) | (160) | (80) o ! 5
0003—0027 (575V) Lo D :
0061—0088 (230V) | 3.15 315 | 11.8 | 394 T ! :
0061—0087 (460V) | (80) (80) | (300) | (100) - SR
0034—0041 (575V) A Al 5 :
0114—0170 (230V) | 3.15 591 | 315 | 11.8 | 7.87 ||~ < : :
0105—0170 (460V) | (80) (150) | (80) | (300) | (200) [f*2 ] i :
0052—0080 (575V) : ; 5
0205—0261 (230V) | 1.97 315 | 1575 | 9.84 i : :
0205—0245 (460V) | (50) (80) | (400) | (250) . p——s :
0100—0170 (575V) (350*%) P :
0330—0920 (460V) | 1.18
0208—0750 (575V) | (30)

A = clearance around the freq. converter (see also A, and B)

A, = clearance needed on either side of the frequency converter for fan change (without disconnecting the motor
cables)

** = min. clearance for fan change

B = distance from one frequency converter to another or distance to cabinet wall

C =free space above the frequency converter

D =free space underneath the frequency converter
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TABLE 4-11. REQUIRED COOLING AIR

Type

Cooling air required [cfm, (m*/h))

0003—0011 (230V)
0002—0009 (460V)

41.2 (70)

0012—0025 (230V)
0012—0023 (460V)
0003—0010 (575V)

112 (190)

0031—0048 (230V)
0031—0046 (460V)
0013—0027 (575V)

250 (425)

0061—0088 (230V)
0061—0087 (460V)
0034—0041 (575V)

250 (425)

0114—0170 (230V)
0105—0170 (460V)
0052—0080 (575V)

383 (650)

0205—0261 (230V)
0205—0245(460V)
0100—0170 (575V)

765 (1300)

4-2.2 STANDALONE UNITS (FR10 TO FR12)

S - - — - -~

Mounting space dimensions
[in (mm)]
A B C
31.5 (800) 7.87 (200) 0.79 (20)
Type Cooling air required

[cfm (m®/h))
0330—0460 (460V) 1530 (2600)
0208—0325 (575V)
0590—0650 (460V) 2295 (3900)
0385—0502 (575V)
0730—0920 (460V) 3061 (5200)
0590—0750 (575V)

Figure 4-11. Installation Space
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4-3 POWER LOSSES

4-3.1 POWER LOSSES AS FUNCTION OF SWITCHING FREQUENCY

If the operator wants to raise the switching frequency of the drive (typically, in order to reduce
the motor noise), this affects the power losses and cooling requirements, according to the graphs
below.

200.00 ~
180.00

160.00 / /"’//6
140.00 O/,//é/ /
120.00 // /

—6—0002 400V
—%—0003 400V

£ 100,00 N —3%— 0004 400V
o / —6—0005 400V
——0007 400V

80.00 X —B— 0009 400V
40.00
20.00
0.00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

Switching frequency [kHz]

Figure 4-12. Power Loss as a Function of Switching Frequency; 0002 to 0009 (460 VAC)

900.00

800.00 8
700.00 - //
600.00
—6—0012 400V
500.00 - —%—0012 500V

—>»—0016 400V
—A—0016 500V

P W]

400.00 ——0023 400V

300.00 X

200.00 A

100.00

0.00 T T T T T T T 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

Switching frequency [kHz]

Figure 4-13. Power Loss as a Function of Switching Frequency; 0012 to 0023 (460 VAC)
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1400.00 4

1200.00 4

1000.00 G’////"//O//‘;
/?/X —6—0031 400V
800.00 /4 X —%—0031 500V
// —>—0038 400V
///// —A—0038 500V
—6—0046 400V

600.00
O*/'//-e/ —5—0046 500V

400.00

4\l

200.00

0.00 T T T T T T T 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

Switching frequency [kHz]

Figure 4-14. Power Loss as a Function of Switching Frequency; 0031 to 0046 (460 VAC)

2500.00 -

2000.00

1500.00 ///‘e —©—0061 400V
/ —%—0061 500V
—50072 400V

—A—0072 500V

%M —6—0087 400V

1000.00 - x—//*(/’//_*/‘* —E—0087 500V

500.00

PIW]

0.00 T T T T T |
0.00 2.00 4.00 6.00 8.00 10.00 12.00

Switching frequency [kHz]

Figure 4-15. Power Loss as a Function of Switching Frequency; 0061 to 0087 (460 VAC)
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4000.00 -

3500.00 £

3000.00 - //

250000 W —6—0105 400V
—%—0105 500V
< 200000 | —5¢0140 400V
& —A—0140 500V
B//Q’/J_’e —o—0170 400V
—8-0170 500V
1500.00
1000.00

500.00 -

0.00 T T T T T 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00

Switching frequency [kHz]

Figure 4-16. Power Loss as a Function of Switching Frequency; 0105 to 0170 (460 VAC)
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—%— 0205 400V
2 000,00 - —A— 0205 500V
[ ' —o— 0245 400V
—8— 0245 500V
1500.00
1000.00
500.00 |
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2.00 3.60 6.00 10.00
Switching frequency [kHZ]

Figure 4-17. Power Loss as a Function of Switching Frequency; 0205 to 0245 (460 VAC)
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8000.00 -

7000.00

o M
5000.00 -
—©—0330 400V
G//Q/—e///e —%— 0350 500V
—>¢—0385 400V

—A—0385 500V

—6— 0460 400V
—B—0460 500V

E 4000.00 -
o

3000.00 A

2000.00

1000.00 -

0.00

1 2 3 4
Switching frequency [kHZ]

Figure 4-18. Power Loss as a Function of Switching Frequency; 0330 to 0460 (460V)
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SECTION V

CABLING AND CONNECTIONS

5-1 POWERUNIT

5-1.1 POWER CONNECTIONS

5-1.1.1 Mains and Motor Cables

The mains cables are connected to terminals L1, L2 and L3 and the motor cables to terminals
marked with U, V and W. A cable entry gland should be used when installing the motor cable at
both ends in order to reach the EMC levels. See Table 5-1 for the cable recommendations for
different EMC levels.

Use cables with heat resistance of at least +70°C. The cables and the fuses must be sized
according to the frequency converter nominal OUTPUT current which you can find on the rating
plate. Dimensioning according to the output current is recommended because the frequency
converter input current never significantly exceeds the output current. Installation of cables
according to UL regulations is presented in section 5-1.6.

Table 5-2 and Table 5-3 show the minimum dimensions of the Cu cables and the corresponding
fuse sizes. See Table 5-2 and Table 5-3 for recommended fuse types.

If the motor temperature protection of the drive (see your application software manual) is used as
an overload protection, the cable shall be chosen accordingly. If three or more cables are used in
parallel for bigger units each cable requires a separate overload protection.

These instructions apply only to cases with one motor and one cable connection from the
frequency converter to the motor. In any other case, ask the factory for more information.
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TABLE 5-1. CABLE TYPES REQUIRED TO MEET STANDARDS

1% Environment 2" Environment
Cable Type Levels C And H Level L Level T Level N
unrestricted restricted
Mains cable 1 1 1 1
Motor cable 3* 2 2 2
Control cable 4 4 4 4
Level C = EN 61800-3+A11, 1% environment, unrestricted distribution
EN 61000-6-4
LevelH = EN 61800-3+A11, 1* environment, restricted distribution
EN 61000-6-4
Level L = ENG61800-3, 2™ environment
Level T: See section 2-2.3.
Level N: See section 2-2.3.
1 = Power cable intended for fixed installation and the specific mains voltage. Shielded cable
not required.
2 = Symmetrical power cable equipped with concentric protection wire and intended for the
specific mains voltage.
3 = Symmetrical power cable equipped with compact low-impedance shield and intended for

the specific mains voltage. *360° earthing of the shield with cable glands in both ends
needed for EMC levels C and H.
4 = Screened cable equipped with compact low-impedance shield.

Note: The EMC requirements are fulfilled at factory defaults of switching frequencies (all
frames).

5-1.1.2 DC Supply and Brake Resistor Cables

Avtron frequency converters are equipped with terminals for the DC supply and an optional
external brake resistor. These terminals are marked with B-, B+/R+ and R-. The DC bus
connection is made to terminals B— and B+ and the brake resistor connection to R+ and R—. Note
that the DC connection is optional for drives greater than FR8.

5-1.1.3 Control Cable

For information on control cables see section 5-2.1.1 and Table 5-1.

5-1.1.4 Cable and Fuse Sizes, 230V and 460V, FR4 to FR9

The table below shows typical cable sizes and types that can be used with the converter. The
final selection should be made according to local regulations, cable installation conditions and
cable specification.
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Avtron ACCel500 Frequency Converters

TABLE 5-2. CABLE AND FUSE SIZES: 230V AND 460V FREQUENCY CONVERTERS
(FR4 TO FR9)

Mains and motor

Terminal cable size

Frame | Type B&] [FK]S ® | cable Main terminal Earth terminal
Cu [AWG (mm2)] | [AWG (mm2)] [AWG (mm2)]

FR4 | AC_0003—0006 (230V) |3—6 | 10 3*15+15 18—12 18—14
AC_0002—0007 (460V) | 2—7 (3*1.5+1.5) (1—4) (1—2.5)
AC_0007—0011 (230V) | 7—11 |15 3*13+13 18—12 18—14
AC_0009 (460V) 9 (3*2.5+2.5) (1—4) (1—2.5)

FR5 AC_0012 (230V) 12 20 3*11+11 18—8 18—8
AC_0012 (460V) 12 (3*4+4) (1—10) (1—10)
AC_0017 (230V) 17 25 3*9+9 18—8 18—8
AC_0016 (460V) 16 (3%6+6) (1—10) (1—10)
AC_0025 (230V) 25 35 3*9+9 18—8 18—8
AC_0023 (460V) 23 30 (3*10+10) (1—10) (1—10)

FR6 AC_0031 (230V) 31 40 3*7+7 14—1/0 14—2
AC_0031 (460V) 31 40 (3*10+10) 10—1/0 (2.5—35)
AC_0038 (460V) 38 50 (2.5—50 Cu)

(6—50 Al)
AC_0048 (230V) 48 70 3*5+5 14—1/0 14—2
AC_0046 (460V) 46 60 (3*16+16) 10—1/0 (2.5—35)
(2.5—50 Cu)
(6—50 Al)
FR7 AC_0061 (230V) 61 80 3*5+5 14—1/0 10—2/0
AC_0061 (460V) 61 (3%25+16) 10—1/0 (6—70)
(2.5—50 Cu)
(6—50 Al)
AC_0075 (230V) 75 100 3*3+5 14—1/0 10—2/0
AC_0072 (460V) 72 (3*25+16) 10—1/0 (6—70)
(2.5—50 Cu)
(6—50 Al)
AC_0088 (230V) 88 125 3*1+5 14—1/0 10—2/0
AC_0087 (460V) 87 110 (3*50+25) 10—1/0 (6—70)
(2.5—50 Cu)
(6—50 Al)

FR8 AC_0114 (230V) 114 150 3*0+5 4—3/0 4—3/0
AC_0105 (460V) 105 (3*70+35) (25—95 Cu/Al) (25—95)
AC_0140 (230V) 140 200 3*2/0+1 3/0—350 3—3/0
AC_0140 (460V) 140 (3%95+50) (95—185 Cu/Al) (25—95)
AC_0170 (230V) 170 225 3*3/0+0 3/0—350 3—3/0
AC_0170 (460V) 170 (3*150+70) (95—185 Cu/Al) (25—95)

FR9 AC_0205 (230V) 205 300 3*4/0+2/0 3/0—350 4—3/0
AC_0205 (460V) 205 (3*185+95 or (95—185 Cu/Al) (25—95)

2*(3*120+70)
AC_0261 (230V) 261 350 3*4/0+2/0 3/0—350 4—3/0
AC_0245 (460V) 245 (2*(3*120+70) | (95—185 Cu/Al) (25—95)
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5-1.1.5 Cable And Fuse Sizes, (575V) , FR6 To FR9

The table below shows typical cable sizes and types that can be used with the converter. The
final selection should be made according to local regulations, cable installation conditions and
cable specification.

TABLE 5-3. CABLE AND FUSE SIZES FOR 575V FREQUENCY CONVERTERS
(FR6 TO FR9)

IL Fuse Mains and Terminal cable size
Frame Type [A] [A] motor cable Main terminal Earth terminal
Cu [mm’] [mm?] [mm?]
FR6 AC_0003—0005 3—5 10 3*14+14 14—1/0 14—2
(3*2.5+2.5) 10—1/0 (2.5—35)
(2.5—50 Cu)
(6—50 Al)
AC_0007—0010 7-10 16 3*14+14 14—1/0 14—2
(3*2.5+2.5) 10—1/0 (2.5—35)
(2.5—50 Cu)
(6—50 Al)
AC 0013 13 20 3*%12+12 14—1/0 14—2
(3*4+4) 10—1/0 (2.5—35)
(2.5—50 Cu)
(6—50 Al)
AC 0018 16 25 3*10+10 14—1/0 14—2
(3*6+6) 10—1/0 (2.5—35)
(2.5—50 Cu)
(6—50 Al)
AC_0022-0027 22-27 35 3*8+8 14—1/0 14—2
(3*10+10) 10—1/0 (2.5—35)
(2.5—50 Cu)
(6—50 Al
FR7 AC 0034 34 50 3*8+8 14—1/0 10—1/0
(3*10+10) 10—1/0 6—50
(2.5—50 Cu)
(6—50 Al)
AC_0041 41 63 3*6+6 14—1/0 10—1/0
(3*16+16) 10—1/0 6—50
(2.5—50 Cu)
(6—50 Al)
FRS8 AC_0052—0062 52-62 80 3*4+6 4—3/0 4—3/0
(3*25+16) (25—95 Cu/Al) 25—95
AC_0080 080 100 3*2+6
(3*25+16)
FR9 AC _0100—0125 100-125 160 3*3/0+1/0 3/0—350 4—3/0
AC_0144 144 200 (3*95+50) (95-185 Cu/Al2) 25—95
AC_0170 170 250 3*300+2/0
(3*95+50)
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5-1.1.6 Cable and Fuse Sizes, (460V) , FR10 To FR12

The table below shows typical cable sizes and types that can be used with the converter. The
final selection should be made according to local regulations, cable installation conditions and
cable specification.

TABLE 5-4. CABLE AND FUSE SIZES FOR 460V FREQUENCY CONVERTERS

(FR10 TO FR12)

Frame

Type

IL
(Al

Fuse In
[A]

Mains and motor cablel)
[AWG (mm?)]

No. of supply
cables

No. of motor
cables

FR10

AC_0330

330

450

Cu: 2*%(3*4/0+2/0)
Al: 2*(3*350+1/0Cu)
(Cu: 2*(3*350+1/0))

(Al: 2*(3*185Al+57Cu))

Even/Odd

Even/Odd

AC_0385

385

500

Cu: 2*(3*300+2/0)
Al: 2%(3*500A1+2/0Cu)
(Cu: 2%(3*500+2/0))
(Al: 2*(3*240A1+72Cu))

Even/Odd

Even/Odd

AC_0460

460

600

Cu: 2%(3*350+3/0)
Al: 2%(3*600Al+3/0Cu)
(Cu: 2%(3*600+3/0))
(Al: 2%(3*300Al1+88Cu))

Even/Odd

Even/Odd

FR11

AC_0520

520

700

Cu: 2%(3*500+4/0)
Al: 2%(3*237Al+1Cu)
(Cu: 2%(3*4/0+1))
(Al: 4%(3*120Al+41Cu))

Even

Even/Odd

AC_0590

590

800

Cu: 2*%(3*3/0+1/0)
Al: 2*(3*293Al+1Cu)
(Cu: 4*(3*300+1))
(Al: 4*(3*150Al+41Cu))

Even

Even/Odd

AC_0650

650

1000

Cu: 2%(3*4/0+2/0)
Al: 2%(3*240A1+72Cu)
(Cu: 4*(3*350+1/0))
(Al: 4%(3*185Al+57Cu))

Even

Even/Odd

FR12

AC_0730

730

1000

Cu: 2%(3*300+2/0)
Al: 2%(3*350+1/0Cu)
(Cu: 4*(3*350+1/0))

(Al: 4%(3*185Al1+57Cu))

Even

Even

AC_0820

820

1200

Cu: 2%(3*300+2/0)
Al: 2%(3*500A1+1/0Cu)
(Cu: 4%(3*500+2/0))
(Al: 4%(3*240A1+72Cu))

Even

Even

AC_0920

920

1200

Cu: 2*(3*350+3/0)
Al: 2*(3*600AI+3/0Cu)
(Cu: 4*(3*600+3/0))
(Al: 4*(3*300Al+88Cu))

Even

Even
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5-1.1.7 Cable and Fuse Sizes, (575V), FR10 to FR12

The table below shows typical cable sizes and types that can be used with the converter. The
final selection should be made according to local regulations, cable installation conditions and
cable specification.

TABLE 5-5. CABLE AND FUSE SIZES FOR 575V FREQUENCY CONVERTERS
(FR10 TO FR12)

Frame Type IL Fuse In | Mains and motor cablel) sﬁgp(i; r,::gtgi
2
[Al [Al [AWG (mm?)] cables cables
Cu: 3*350+3/0 Even/Odd | Even/Odd

Al: 2*(3*3/0Al+2Cu)
(Cu: 3*(3/0+2))

(Al 2*(3*95AI1+29Cu))
Cu: 2*(3*3/0+1/0) Even/Odd | Even/Odd
Al: 2*(3*300Al+1Cu)
(Cu: 2*(3*300+1))

: +41Cu
Al; 2*(3*150A1+41C
Cu: 2*(3*4/0+2/0) Even/Odd | Even/Odd
Al; 2*(3*350Al+1/0Cu)
(Cu: 2*(3*350+1/0))

: +57Cu
(Al 2*(3*185AI1+57Cu))
Cu: 2*(3*300+2/0) Even/Odd | Even/Odd
Al: 2*(3*500Al+2/0Cu)
(Cu: 2*(3*350+1/0))
(Al: 2*(3*185Al1+57Cu))
Cu: 2*(3*350+3/0) Even Even/Odd
Al: 2*(3*600Al+3/0 Cu)
(Cu: 2*(3*600+3/0))

: + u
(Al: 2*(3*300AI+88 Cu))
Cu: 2*(3*500+4/0) Even Even/Odd
Al: 4*(3*4/0Al+1Cu)
(Cu: 2*%(3*4/0+1))

: +41Cu
(Al: 4*(3*120A1+41Cu))
Cu: 4*(3*3/0+1/0) Even Even
Al; 4*(3*300Al+1Cu)
(Cu: 4*(3*300+1))

: +41Cu
(Al: 4*(3*150A1+41Cu))
Cu: 4*(3*4/0+2/0) Even Even
Al: 4*(3*300Al+1Cu)
(Cu: 4*(3*300+1))

: +41Cu
(Al 4*(3*150A1+41Cu))
Cu: 4*(3*300+2/0) Even Even
Al: 4*(3*350Al+1/0Cu)
(Cu: 4*(3*350+1/0))
(Al: 4*(3*185AI+57Cu))

AC_0208 | 208 | 300

FR10 | AC_0261 | 261 | 350

AC_0325 | 325 | 450

AC_0385 | 385 | 500

FR11 | AC_0460 | 460 | 600

AC_0502 | 502 | 700

AC_0590 | 590 | 800

FR12 | AC_0650 | 650 | 1000

AC_0750 | 750 | 1000
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5-1.2 UNDERSTANDING THE POWER UNIT TOPOLOGY

Figure 5-1 shows the principles for mains and motor connections of the basic 6-pulse drive in

frame sizes FR4 to FR12.
Note!
Min cable
length
16.5 ft
(5m)

FR4-9/FR10 FR11* FR12
Single input Double input* Double input
Single output Single output Double output

nk6_18.fh8
*The FR11 types 0460 6 and 0502 6 have single input terminals

Figure 5-1. Topology of Mechanical Sizes FR4 — FR12

5-1.3 CHANGING THE EMC PROTECTION CLASS

The EMC protection level of ACCel500 frequency converters can be changed from class H to
class T (and from class L to T (575V, FR6) with a simple procedure presented in the following
figures.

NOTE: After having performed the change, check EMC Level modified on the sticker included
the ACCel500 frequency converter (see below) and note the date. Unless already done, attach the
sticker close to the nameplate of the frequency converter.
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FR4 and FR5:

Figure 5-2. Changing of EMC Protection Class, FR4 (left) and FR5 (right).
First remove the cable cover.

FRG:

Figure 5-3. Changing of EMC Protection Class, FR6.
The cable cover does not need to be removed.
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FRT:

Ueeryrew

NOTE: Only Avtron service personnel may change the EMC protection class of ACCel500,
FR8 and FRO.
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5-14 MOUNTING OF CABLE ACCESSORIES

Enclosed with your ACCel500 frequency converter, you have received a plastic bag containing
components that are needed for the installation of the mains and motor cables in the frequency
converter.

O @
= = | &0
Gu_ﬁ‘. i
=f ==
fﬁ" =~ (:::) ====° ‘|||||||l' : =
Al b =3 — =
17 Py
88 ~ =
—
Figure 5-5. Cable Accessories
Components:

e Grounding terminals (FR4, FR5/MF4, MF5) (2)

e Cable clamps (3)

e Rubber grommets (sizes vary from class to class) (3)
e Cable entry gland (1)

Screws, M4x10 (5)

Screws, M4x16 (3)

Grounding cable clamps (FR6, MF6) (2)

Grounding screws M5x16 (FR6, MF6) (4)

NOTE: The cable accessories installation kit for frequency converters of protection class IP54
includes all components except 4 and 5.

Mounting Procedure

1. Make sure that the plastic bag you have received contains all necessary components.
2. Open the cover of the frequency converter (Figure 1).
3. Remove the cable cover. Observe the places for

a) the grounding terminals (FR4/FR5; MF4/MF6) (Figure 2).

b) the grounding cable clamps (FR6/MF6) (Figure 3).
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4. Re-install the cable cover. Mount the cable clamps with the three M4x16 screws as shown in
Figure 4. Note that the location of the grounding bar in FR6/MF6 is different from what is
shown in the picture.

5. Place the rubber grommets in the openings as shown in Figure 5.

6. Fix the cable entry gland to the frame of the frequency converter with the five M4x10 screws
(Figure 6). Close the cover of the frequency converter.
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5-1.5 INSTALLATION INSTRUCTIONS

1 | Before starting the installation, check that none of the components of the
frequency converter is live.

2 | Place the motor cables sufficiently far from other cables:
¢ Avoid placing the motor cables in long parallel lines with other cables.
e If the motor cables run in parallel with other cables, note the minimum
distances between the motor cables and other cables given in table
below.
e The given distances also apply between the motor cables and signal
cables of other systems.
The maximum length of the motor cables is 300 m (units with power greater
than 1.5 kW) and 100 m (units with power from 0.75 to 1.5 kW).
The motor cables should cross other cables at an angle of 90 degrees.

Distance
Between Cables (m) Shielded Cable (m)
0.3 <50
1.0 <200

3 If cable insulation checks are needed, see section 5-1.7.

4 | Connect the cables:

e Strip the motor and mains cables as advised in Table 5-6 and
Figure 5-6.

e Remove the screws of the cable protection plate. Do not open the cover
of the power unit!

e Make holes into and pass the cables through the rubber grommets on
the bottom of the power unit (see section 5-1.4). NOTE: Use a cable
gland instead of the grommet in types where this is required.

e Connect the mains, motor and control cables into their respective
terminals (see Figure 5-10).

e For information on the installation of greater units, please contact the
factory or your local distributor.

e For Information on cable installation according to UL regulations see
section 5-1.6.

e Make sure that the control cable wires do not come in contact with the
electronic components of the unit.

e |f an external brake resistor (option) is used, connect its cable to the
appropriate terminal.

e Check the connection of the earth cable to the motor and the frequency

converter terminals marked with @

e Connect the separate shield of the power cable to the earth terminals of
the frequency converter, motor and the supply centre.

e Attach the cable protection plate with the screws.

e Ensure that the control cables or the cables of the unit are not trapped
between the frame and the protection plate.
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5-15.1 Stripping Lengths of Motor and Mains Cables

Earth Earth
conductor conductor
Y 'Y Y D Y
1 { — !
B1 D1 B2 D2
vy . A i A v
MAINS MOTOR
nk6141.fh8

Figure 5-6. Stripping of Cables

TABLE 5-6. CABLES STRIPPING LENGTHS [in (mm)]

Frame Al Bl Ci1 D1 A2 B2 C2 D2
FR4 0.59 138 | 039 079 | 028 1.97 0.28 1.38
(15) (39) (10) (20) (7 (50) () (35)
FR5 0.79 157 | 039 118 | 079 2.36 0.39 157
(20) (40) (10) (30) (20) (60) (10) (40)
FR6 0.79 354 | 059 236 | 079 | 354 | 059 | 236
(20) (90) (15) (60) (20) (90) (15) (60)
FR7 091 | 472 | 091 | 472 | 091 | 472 098 | 472
25) | (1200 | 25 | @@20) | (25) | (120) | (25 | (120)
FRS
0114 0.98 945 | 098 | 945 | 098 | 9.45 098 | 945
(23) | (240) | (23) | (240) | (23) | (240) | (23) | (240)
0140—0170 1.10 9.45 110 | 945 110 | 945 110 | 945
(28) | (240) (28) | (240) (28) | (240) | (28) | (240)
FR9 1.10 116 1.10 116 1.10 11.6 1.10 116

28) | (@95) | (8) | (295) | @8 | (295) | (28) | (295)
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5-15.2 ACCel500 Frames and Installation of Cables

NOTE: In case you want to connect an external brake resistor, see the separate Brake Resistor
Manual.

Figure 5-7. ACCel500, FR4

Mains Eable Motor calle

Figure 5-8. Cable Installation in ACCel500, FR4
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Figure 5-9. ACCel500, FR5.

Brake resistor
terminals

L TR
F &,

‘ Earth terminals

Mains cable — il
Motorcable
I e as ]

Figure 5-10. Cable Installation in ACCel500, FR5
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v/12 W/

Mains cable Motorcable

Figure 5-12. Cable Installation in ACCel500, FR6
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Figure 5-13. ACCel500, FR7

m— e

=Ewi

Wiking c2Ble ' Mot i!!cabie

Figure 5-14. Cable Installation in ACCel500, FR7
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Figure 5-15. ACCel500, FR8
(with Optional DC/Brake Resistor
Connection Box on Top)
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2 el
A :.3;‘.@ g..lll

T Earth-tekminal

Figure 5-17. Brake Resistor Terminal Box on Top of FR8
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Figure 5-18. ACCel500, FR9

Figure 5-19. Cable Installation in ACCel500, FR9
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Figure 5-20. DC and Brake Resistor Terminals on FR9;
DC Terminals Marked with B— and B+,
Brake Resistor Terminals Marked with R+ and R-

5-16 CABLE SELECTION AND UNIT INSTALLATION IN ACCORDANCE WITH UL
STANDARDS

To meet the UL (Underwriters Laboratories) regulations, use a UL-approved copper cable with a
minimum heat-resistance of +60/75°C. Use Class 1 wire only.

The units are suitable for use on a circuit capable of delivering not more than 100,000 rms
symmetrical amperes, 600V maximum,

The tightening torques of the terminals are given in Table 5-7.
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TABLE 5-7. TIGHTENING TORQUES OF TERMINALS

Type Frame Tightening Torque

Amps (Input V) [in-lb (Nm)]
0003—0011 (230V) FR4 40 to .45
0002—000 (460V) (0.5t0 0.6)
0012—0025 (230V) RS .88t01.1
0012—0023 (460V) (1.2t0 1.5)
0031—0048 (230V) 7.4
0031—0046 (460V) FR6 (10)
0003—0026 (575V)
0061—0088 (230V) 7.4
0061—087 (460V) FR7 (10)
0034—0062 (575V)
0114 (230V) FRS 14.8
0105 (460V) (20)
0140—0170 (230V) FRS 29.5
0140—0170 (460V) (40)
0205—0261 (230V) 29.5
0205—0245 (460V) FR9 (40)
0100—0170 (575V)
0330—0920 (460V) FR10 t0 12 (29.5)

40*
0208—0750 (575V) FR10 t0 12 (29.5)
40*

* Tightening torque of terminal connection to the isolative base in Nm/in-Ib.
** Apply counter torque to the nut on the other side of the terminal when
tightening/loosening the terminal screw in order to avoid damage to the terminal.

5-1.7 CABLE AND MOTOR INSULATION CHECKS

Motor Cable Insulation Checks

Disconnect the motor cable from terminals U, V and W of the frequency converter and from the
motor. Measure the insulation resistance of the motor cable between each phase conductor as
well as between each phase conductor and the protective ground conductor. The insulation
resistance must be >1MQ.

Mains Cable Insulation Checks

Disconnect the mains cable from terminals L1, L2 and L3 of the frequency converter and from
the mains. Measure the insulation resistance of the mains cable between each phase conductor as
well as between each phase conductor and the protective ground conductor. The insulation
resistance must be >1MQ.

Motor Insulation Checks

Disconnect the motor cable from the motor and open the bridging connections in the motor
connection box. Measure the insulation resistance of each motor winding. The measurement
voltage must equal at least the motor nominal voltage but not exceed 1000 V. The insulation
resistance must be >1MQ.
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5-2  CONTROL UNIT

Figure 5-21. Control Board Connections

The control unit of the frequency converter consists of the control board and additional boards
(see Figure 5-21) connected to the five slot connectors (A to E) of the control board. The control
board is connected to the power unit through a D-connector (1) or fibre optic cables (FR9).

Usually, when the frequency converter is delivered from the factory, the control unit includes at
least the standard compilation of two basic boards (/O board and relay board) which are
normally installed in slots A and B. On the next pages you will find the arrangement of the
control 1/0 and the relay terminals of the two basic boards, the general wiring diagram and the
control signal descriptions. The 1/0 boards mounted at the factory are indicated in the type code.
For more information on the option boards, see ACCel500 Option Board Manual.

The control board can be powered externally (+24V, £10%) by connecting the external power
source to either of the bidirectional terminals, #6 or #12 (see section 5-2.1). This voltage is
sufficient for parameter setting and for keeping the fieldbus active.

Note! If the 24V inputs of several frequency converters are connected in parallel, we
recommend to use a diode in terminal #6 (or #12) in order to avoid current to flow in the
opposite direction. This might damage the control board. See picture below.

@
C [ +24v
i - i - i - i -

nké_17
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Avtron ACCel500 Frequency Converters

5-2.1 CONTROL CONNECTIONS

The basic control connections for boards A1 and A2/A3 are shown in section 5-2.2. The signal
descriptions are presented in the ACCel500 Expander I/0 and Adapter 1/0 Boards Manual.

basicl0.fh8

[ 92 6z vz | [€Z 2z 1z |

OOO|[|0OO0O

OO[|OO|OOO

[6z 82| [ 92 gz | [€2 2z 1z |

OCOO0OOOOOOO
0L 6 8 L 9 G v ¢ ¢
0C 6L 8L ZL 91 GL ¥l €L ¢l [T ]

COO0OO0OO0OOOOOO

' OPT-A2 : OPT-A3

Board OPT-Al 'Boards OF'>T-A2 and
inslot A OPT-A3inslot B

Figure 5-22. The 1/O
Terminals of the
Two Basic Boards

5 — |
| 1 [+10Vref Reference
H 2 AL+ (voltage)
! 3 |GND i
| v 4 i&—d; Reference
! 5 |AI2- i ® (current)
| 6 [24Vout !
! 7 |GND ~
$ 8 DINL  ~_ T
! 9 DIN2
. 10,DIN3 <24V
| Basic I/Oboard lova =5
. 11 ~ GND
| OPT-Al 12 |24Vout “x
I 13!GND
| § 14PN T ‘;
! 15 DINS :
! 16 DING6 gga, V;
| 17CMB = ' GND (X3
. 1g/AoLF <-
| 1 —
v )
. 20ID01 Gy s UsrBY
| g | I<50mA
(k613
(x Dotted line indicates the connection with inverted signals

Figure 5-23. General Wiring Diagram of the
Basic 1/0 Board (OPT-Al)

! 21 iROl/l | f;VA“/;T\’/‘dgci 21 iROl/l

22 12 ' 22 172
| S 231ROTZ —acide | SOANL28VIC, N R OE ac/de
| | | Continuously: |
H 24 !ROZ/l Switching: H <2Arms !
| (s e | 25| 21
| . 26 RO2/3  <pkva/250vac | ___ 26 'RO2/2
i | arme Y i 28 71+ A
! | ! 29 [Tii-
| | | |
| Basic relay board | | Basicrelay board |
| OPT-A2 | | OPT-A3 |
| | |
. | . |

NX6_6.fh8

Figure 5-24. General Wiring Diagram of the Basic Relay Boards (OPT-A2/OPT-A3)
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5-21.1 Control Cables

The control cables shall be at least 0.5 mm? screened multicore cables (see Table 5-1). The
maximum terminal wire size is 2.5 mm? for the relay terminals and 1.5 mm? for other terminals.

Find the tightening torques of the option board terminals Table 5-8, below.

TABLE 5-8. TIGHTENING TORQUES OF TERMINALS

Terminal Screw Tightening Torque
Nm Ib-in
Relay and thermistor terminals
(screw M3) 0.5 4.5
Other terminals
(screw M2.6) 0.2 18

5-2.1.2 Galvanic Isolation Barriers

The control connections are isolated from the mains potential and the GND terminals are
permanently connected to ground. See Figure 5-22.

The digital inputs are galvanically isolated from the 1/O ground. The relay outputs are
additionally double-isolated from each other at 300 VAC (EN-50178).

10Vref

GND I

+24V

GND Control I/O
ground

All

Al2+

Al2 -

PINg Digital input panel — -

CMA group A
PINe Digital input — -

roup B
cMB group Control Power
AOL+ Analogue board board
AO2 - output

DOL

[Gatedrivers L1 L2 L3

0

Digital

:l} output

ROV 1
ROV 2
ROV/3
RO2/1
RQO2/2
RC2/3

TI1+
TI1-

nké_15

c
<
=

Figure 5-25. Galvanic Isolation Barriers
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5-2.2 CONTROL TERMINAL SIGNALS

TABLE 5-9. CONTROL I/0 TERMINAL SIGNALS ON BASIC I/0 BOARD OPT-Al

OPT-Al
Terminal Signal Technical information
1 | +10 Vref Reference voltage Maximum current 10 mA
All+ Analogue input, Selection V or mA with jumper block X1 (see figure 5-25):
voltage or current Default: 0- +10V (Ri = 200 kQ)
(-10V to ..+10V Joy-stick control, selected with a
jumper)
0- 20mA (Ri = 250 Q)
3 | GND/AI1- Analogue input common Differential input if not connected to ground;
Allows +20V differential mode voltage to GND
4 | Al2+ Analogue input, Selection V or mA with jumper block X2 (see figure 5-25):
voltage or current Default: 0-20mA (Ri =250 Q)
0- +10V (Ri =200 k)
(-10V to ..+10V Joy-stick control, selected with a
jumper)
5 | GND/AI2- Analogue input common Differential input if not connected to ground,;
Allows +20V differential mode voltage to GND
6 | 24 Vout 24V auxiliary voltage +15%, maximum current 250mA (all boards total);150mA

(bidirectional)

(from single board); Can also be used as external power
backup for the control unit (and fieldbus)

7 | GND 1/0 ground Ground for reference and controls
8 | DIN1 Digital input 1 )
9 | DIN2 Digital input 2 R; = min. 5kQ
— 18to 30V ="1"
10 | DI