Variable speed drives
Altivar 11
Real efficiency

at a reduced size !...

Catalogue
February

04

For asynchronous motors from 0.18 to 2.2 kW

a brand of
Schneid o
¢ "5?'9 Telemecanique






Variable speed drives
for asynchronous motors

Altivar 11

W Presentation . ............ ... pages 2 and 3
B References . ........... . ... pages 4 and 7
B CharacteristiCs. . .. . ..ot e pages 8 to 10
m Combinations (motors-starters) . . .. ...t . page 11
m Dimensions, mounting. .. ........... .. pages 12 and 13
B Schemes, connections .. .................. i pages 14 and 15

m PowerSuite software workshop advenced dialogue solutions. . . pages 16 and 17

BOFUNCHIONS. . . ..o pages 18 to 23

-@lﬂmm 1



Variable speed drives

Presentation

for asynchronous motors

Altivar 11

/ I

\\\\\\\\\\\\\\\\\\\\\ .. A
Y/ U

ST 2 \,/ )

(3]

e
Y &\\\\\\\\\\\\\\\\\\\\m

\\ JLT g A

7

y

4




Variable speed drives

for asynchronous motors
Altivar 11

Applications

The Altivar 11 is a frequency inverter for 3-phase squirrel cage asynchronous motors
rated between 0.18 kW and 2.2 kW.

There are three types of power supply:

m 100 V to 120 V single phase.

m 200 V to 240 V single phase.

| 200 V to 230 V 3-phase.

The Altivar 11 incorporates specific features for local markets (Europe range,
America range, Asia range) and has functions suitable for the most common
applications, including:

m Horizontal materials handling (small conveyors, etc).

m Ventilation, pumping, access control, automatic doors.

m Special machines (mixers, washing machines, centrifuges, etc).

Functions

The main functions incorporated in the Altivar 11 drive are:
m Starting and speed control.
m Reversal of operation direction.
m Acceleration, deceleration, stopping.
m Motor and drive protection.
m 2-wire/3-wire control.
m 4 preset speeds.
m Saving the configuration in the drive.
m d.c. injection on stopping.
m Ramp switching.
m Catching a spinning load.
m Local controls (Asia range only).

Several functions can be assigned to one logic input.

Standard versions

The Altivar 11 offer consists of 3 ranges designed for 3 different markets:
Europe range: ATV 11leUeeM2E (items ', [ %)

power supply: 240 V single phase,

positive logic operation,

integrated class B EMC filter.
Americarange: ATV 11leUeeeeU (items |, [~ |-,

power supplies: 120 V single phase, 240 V single phase or 230 V 3-phase,
positive logic operation,

meets current requirement in standard NEC 1999 208 V.
Asiarange: ATV 11leUeee®eA (items =, o)

power supplies: 120 V single phase, 240 V single phase or 230 V 3-phase,
positive or negative logic operation,

local controls: Run and Stop keys, and potentiometer.

Oo0OmeOO0OOmeOOOM

Altivar 11 drives are supplied either with heatsink (items [, =/, [=7) for normal
environments and ventilated enclosures, or on a base plate (items | =, |/, [3) for
mounting on a machine frame, when the size of the frame enables dissipation of the
heat.

Electromagnetic compatibility EMC
The incorporation of EMC filters in ATV 11eUeeM2E drives simplifies installation of
machines and provides an economical means of meeting C€ marking requirements.
ATV 11leUeeeeU and ATV 11eUeeeeA drives are available without EMC filter. Filters
are available as an option for customer assembly, if conformity to EMC standards is
required.

Options

The drive only communicates, in point-to-point mode, with the following tools and
software:
m PowerSuite advanced dialogue solution:
O PowerSuite software workshop for configuring the drive (item [7),
O PowerSuite for Pocket PC (item [:1),
O converter for connecting a PC or a Pocket PC.

The following options can be used with the Altivar 11 drive:

m Braking module connected to the drive’s DC bus.

m Braking resistors, for dissipating the energy returned to the drive when the motor
is operating as a generator.

m EMC radio interference input filters.

m Plates for mounting on T rail.

m Adaptor plate for replacing an Altivar 08 drive.

m Plate for EMC mounting, earthing the cable shielding.
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Variable speed drives

for asynchronous motors

Altivar 11
ATV 1leeeeeeE Europe range

ATV 11 HU18M2E

ATV 11 PU18M2E

ATV 11 HU4IM2E

Drives with heatsink (frequency range from 0 to 200 Hz)

Motor Line supply Altivar 11
@
Power Max. line Continuous Max. Power Reference Weight
indicated current for output transient dissipated (4)
on prospective current (2) current (3) at nominal
plate Isc load
1kA
kw A A A W kg
Single phase supply voltage: 200...240 V 50/60 Hz
0.18 2.9 1.1 1.6 12 ATV 11HUO5M2E 0.900
0.37 5.3 2.1 3.1 20.5 ATV 11HUO9IM2E 1.000
0.55 6.3 3 4.5 29 ATV 11HU12M2E 1.100
0.75 8.6 3.6 54 37 ATV 11HU18M2E 1.100
1.5 14.8 6.8 10.2 72 ATV 11HU29M2E 1.800
()
2.2 20.8 9.6 14.4 96 ATV 11HU41M2E 1.800
()
Drives on base pIate (frequency range from 0 to 200 Hz)
Motor Line supply Altivar 11
@
Power Max. line Continuous Max. Power Reference Weight
indicated current for output transient dissipated (4)
on prospective current (2) current (3) at nominal
plate Isc load
1 kA
kw A A A W kg
Single phase supply voltage: 200...240 V 50/60 Hz
0.37 53 21 3.1 20.5 ATV 11PUOSOM2E 0.900
0.55 6.3 3 4.5 29 ATV 11PU12M2E 0.900
0.75 8.6 3.6 54 37 ATV 11PU18M2E 0.900

(1) Line voltage 230 V.

(2) The current value is given for a 4 kHz switching frequency. If operation above 4 kHz needs to
be continuous, the nominal drive current should be derated by 10 % for 8 kHz, 20 % for

12 kHz and 30 % for 16 kHz.
(3) For 60 seconds.
(4) Drive supplied with an integrated EMC filter which cannot be disconnected.
(5) With integrated fan.




Variable speed drives

for asynchronous motors

Altivar 11
ATV lleeeeeelU America range

Drives with heatsink (irequency range from 0 to 200 Hz)

Motor Line supply Altivar 11
Power Max. line Continuous Max. Power Reference Weight
indicated current (1) output transient dissipated (4)
on current (2) current (3) at nominal
plate load
kW/HP A A A W kg
Single phase supply voltage: 100...120 V 50/60 Hz
0.18/0.25 6 1.6 (6) 2.4 14.5 ATV 11HUO5F1U 0.900
0.37/0.5 9 2.4 (6) 3.6 23 ATV 11HUO9F1U 1.000
ATV 11HU18M2U 0.75/1 18 4.6 (6) 6.3 43 gv 11HU18F1U 1.800
Single phase supply voltage: 200...240 V 50/60 Hz
0.18/0.25 3.3 1.6 2.4 14.5 ATV 11HUO5M2U 0.900
0.37/0.5 6 2.4 3.6 23 ATV 11HU09M2U 1.000
0.75/1 9.9 4.6 6.3 43 ATV 11HU18M2U 1.100
(5
1.5/2 17.1 7.5 11.2 77 ATV 11HU29M2U 1.800
(5
2.2/13 24.1 10.6 15 101 ATV 11HU41M2U 1.800
(5
3-phase supply voltage: 200...230 V 50/60 Hz
0.18/0.25 1.8 1.6 2.4 13.5 ATV 11HUO5M3U 0.900
0.37/0.5 3.6 2.4 3.6 24 ATV 11HUO09M3U 1.000
ATV 11pU18M2U 0.75/1 6.3 4.6 6.3 38 ATV 11HU18M3U 1.100
(%)
1.5/2 11 7.5 11.2 75 ATV 11HU29M3U 1.800
(%)
2.2/13 15.2 10.6 15 94 ATV 11HU41M3U 1.800
(5
Drives on base plate (frequency range from 0 to 200 Hz)
Motor Line supply Altivar 11
Power Max. line Continuous Max. Power Reference Weight
indicated current (1) output transient dissipated (4)
on current (2) current (3) at nominal
plate load
kW/HP A A A W kg
Single phase supply voltage: 100...120 V 50/60 Hz
0.37/0.5 9 2.4 3.6 23 ATV 11PUO9F1U 0.900
Single phase supply voltage: 200...240 V 50/60 Hz
0.37/0.5 6 2.4 3.6 23 ATV 11PU0OM2U 0.900
ATV 11HU41M2U
0.75/1 9.9 4.6 6.3 43 ATV 11PU18M2U 0.900
3-phase supply voltage: 200...230 V 50/60 Hz
0.37/0.5 3.6 2.4 3.6 24 ATV 11PUO9M3U 0.900
0.75/1 6.3 4.6 6.3 38 ATV 11PU18M3U 0.900

(1) The line current value is given for the measurement conditions indicated in the table below.

Drive rating Prospective Isc Line voltage
ATV 11eUF1U 1kA 100 vV
ATV 11leUM2U 1kA 208 V
ATV 11eUM3U 5 kA 208 V

(2) The current value is given for a 4 kHz switching frequency. If operation above 4 kHz needs to
be continuous, the nominal drive current should be derated by 10 % for 8 kHz, 20 % for
12 kHz and 30 % for 16 kHz.

(3) For 60 seconds.

(4) Drive supplied without EMC filter. To order an EMC filter separately, see page 7.

ATV 11HU41IM3U (5) With integrated fan.
(6) Current given for the power supply for a 230 V 3-phase motor.
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Variable speed drives

for asynchronous motors

Altivar 11
ATV lleeeee®eA Asia range

550488

ATV 11HU18MZ2A

ATV 11PU18M2A

ATV 11HU41M2A

Drives with heatsink (frequency range from 0 to 200 Hz)

Motor Line supply Altivar 11
Power Max. line Continuous Max. Power Reference Weight
indicated current (1) output transient dissipated (4)
on current (2) current (3) at nominal
plate load
kw A A A w kg
Single phase supply voltage: 100...120 V 50/60 Hz
0.18 6 1.4 (6) 2.1 14 ATV 11HUO5F1A 0.900
0.37 9 2.4 (6) 3.6 25 ATV 11HUO9F1A 1.000
0.75 18 4 (6) 6 40 ATV 11HU18F1A 1.800
)
Single phase supply voltage: 200...240 V 50/60 Hz
0.18 3.3 1.4 2.1 14 ATV 11HUO5M2A 0.900
0.37 6 2.4 3.6 25 ATV 11HUO9M2A 1.000
0.75 9.9 4 6 40 ATV 11HU18M2A 1.100
1.5 17.1 75 11.2 78 ATV 11HU29M2A 1.800
®)
2.2 24.1 10 15 97 ATV 11HU41M2A 1.800
)
3-phase supply voltage: 200...230 V 50/60 Hz
0.18 1.8 1.4 2.1 13.5 ATV 11HUO5M3A 0.900
0.37 3.6 2.4 3.6 24 ATV 11HUOSM3A 1.000
0.75 6.3 4 6 38 ATV 11HU18M3A 1.100
1.5 11 75 11.2 75 ATV 11HU29M3A 1.800
)
2.2 15.2 10 15 94 ATV 11HU41M3A 1.800
()
Drives on base pIate (frequency range from 0 to 200 Hz)
Motor Line supply Altivar 11
Power Max. line Continuous Max. Power Reference Weight
indicated current (1) output transient dissipated (4)
on current (2) current (3) at nominal
plate load
kW A A A W kg
Single phase supply voltage: 100...120 V 50/60 Hz
0.37 9 2.4 3.6 25 ATV 11PUO9F1A 0.900
Single phase supply voltage: 200...240 V 50/60 Hz
0.37 6 2.4 3.6 25 ATV 11PUO9M2A 0.900
0.75 9.9 4 6 40 ATV 11PU18M2A 0.900
3-phase supply voltage: 200...230 V 50/60 Hz
0.37 3.6 2.4 3.6 24 ATV 11PUO9M3A 0.900
0.75 6.3 4 6 38 ATV 11PU18M3A 0.900

(1) The line current value is given for the measurement conditions indicated in the table below.

Drive rating Prospective Isc Line voltage
ATV 11eUF1A 1 kA 100 vV
ATV 11eUM2A 1 kA 200V
ATV 11eUM3A 5 kA 200V

(2) The current value is given for a 4 kHz switching frequency. If operation above 4 kHz needs to
be continuous, the nominal drive current should be derated by 10 % for 8 kHz, 20 % for
12 kHz and 30 % for 16 kHz.

(3) For 60 seconds.

(4) Drive supplied without EMC filter. To order an EMC filter separately, see page 7.

ATV 11HU41M3A (5) With integrated fan.
(6) Current given for the power supply for a 230 V 3-phase motor.
6



Variable speed drives
for asynchronous motors

Altivar 11
Options
§ Description For drives Reference Weight
I k9
PowerSuite advanced dialogue All ratings See page 17 -
solution
l Converter, supplied without Al ratings VW3 A11301 0.070

cable or CD-ROM, for

communicating with the

PowerSuite software workshop

(see page 17)

EMC input filters ATV 11HUO5M2E, HUO9M2E VW3 A11401 0.650
ATV 11HU12M2E, HU18M2E
ATV 11HUO5F1U/A, HUO9F1U/A
ATV 11HUO5M2U/A, UO9M2U/A

ATV 11HU18M2U/A
| ATV 11HU29M2E, HU41M2E VW3 A11402 0.850
| |I ATV 11HU18F1U/A, HU29M2U/A
¥ ATV 11HU41M2U/A
VW3 A5870e ATV 11HUOSM3U/A, HUOOM3U/A VW3 A11403 0.650
ATV 11HU18M3U/A
ATV 11HU29M3U/A, HU41M3U/A VW3 A11404 0.850
Braking module connected to Al ratings VW3 A11701 0.250
the DC bus
Description Ohmic Power For drives Reference Weight
value w kg
Braking resistors 100 Q 32 ATV 11HUOSeee (1) VW3 A58702 0.600
Not protected ATV 11eU0%eee (1)
(IP 00) (4) ATV 110U12M2E (1)
ATV 1lleUl8eee (1)
ATV 11HU29eee (2)
68 Q 32 ATV 11HU4leee (2) VW3 A58704 0.600
g Braking resistors 100 Q 32 ATV 11HUO5eee (1) VW3 A58732 2.000
8 Protected (IP 30) (4) ATV 11eU0%eee (1)

ATV 110U12M2E (1)
ATV lleUl8eee (1)
ATV 11HU29eee (2)

68 Q 32 ATV 11HU4leee (2) VW3 A58733 2.000
Accessories
Description For drives Reference Weight
kg
Plates for mounting on 1_r rail (width ATV 11HUOSeee VW3 A11851 0.220
35 mm) ATV 11HUO%eee
ATV 11HU12M2E

ATV 11HU18Mee

ATV 11HU18F1le VW3 A11852 0.300
ATV 11HU29eee
ATV 11HU4leee

Adaptor plate for replacing Altivar 08 ATV 11HUO5M2e VW3 A11811 0.220
- ' ATV 116U09M2e
ATV 110U12M2E
VW3 AS873e ATV 11eU18M2e

Earthing plate for EMC mounting All ratings VW3 A11831 0.100

Fan kit (3) ATV 11HU18Fle VW3 A11821 0.070
ATV 11HU18MeU
ATV 11HU29eee
ATV 11HU4leee

(1) Minimum value of the resistor to be connected: 75 ohms.

(2) Minimum value of the resistor to be connected: 51 ohms.

(3) "Low-noise" fan.

(4) If a resistor other than those specified is being used, add a thermal protection device.

VW3 A11852
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Variable speed drives

for asynchronous motors
Altivar 11

Environment
Conforming to standards

Altivar 11 drives have been developed to conform to the strictest international
standards and the recommendations relating to electrical industrial control devices
(IEC, EN), in particular:

EN 50178, EMC immunity and EMC conducted and radiated emissions.

EMC immunity

m |EC/EN 61000-4-2 level 3

m |[EC/EN 61000-4-3 level 3

m |[EC/EN 61000-4-4 level 4

m |IEC/EN 61000-4-5 level 3 (power access)
m |IEC/EN 61800-3, environments 1 and 2

EMC emissions for drives

Conducted
and
radiated
emissions

All

m |[EC/EN 61800-3, environments: 2 (industrial supply) and 1 (public supply) restricted
distribution

ATV 11eUO5M2E
to
ATV 11eU18M2E

m EN 55011, EN 55022 class B, 2 to 12 kHz for motor cable lengths < 5 m
and class A (group 1), 2 to 16 kHz for lengths < 10 m

ATV 11eU29M2E
to
ATV 11eU41M2E

m EN 55011, EN 55022 class B, 4 to 16 kHz for motor cable lengths < 5 m
and class A (group 1), 4 to 16 kHz for lengths < 10 m

Conducted
emissions

ATV 11HUO5M2E
to
ATV 11HU41M2E

With additional EMC filter: EN 55011, class B, 2 to 16 kHz for motor cable lengths
20 m and class A (group 1), 2 to 16 kHz for lengths < 50 m

A

ATV 11HUO5eeU
to

ATV 11HU41leeU
and

ATV 11HUO5e0A
to

ATV 11HU41leeA

With additional EMC filter: EN 55011, class B, 2 to 16 kHz for motor cable lengths
5 m and class A (group 1), 2 to 16 kHz for lengths < 50 m

A

C€marking

The drives bear C€ marking in accordance with the European low voltage
(73/23/EEC and 93/68/EEC) and EMC (89/336/EEC) directives

Product certifications

UL, CSA, NOM 117 and C-TICK

Degree of protection

IP 20

Vibration
resistance

Drive without T rail option

Conforming to IEC/EN 60068-2-6:
- 1.5 mm peak from 3 to 13 Hz
- 1gn from 13 to 200 Hz

Shock resistance

15 gn for 11 ms conforming to IEC/EN 60068-2-27

Relative humidity

%

5...93 without condensation or dripping water, conforming to IEC 60068-2-3

Ambient Storage °C -25...+ 65

temperature

around the unit  Qperation © -10...+ 40
- 10...+ 50: removing the protective cover from the top of the drive
Up to + 60 with current derating of 2.2 % per °C above 50 °C

Maximum operating altitude m 1000 without derating (above this, derate the current by 1 % per additional 100 m)

Operating position

Maximum permanent angle in relation to the normal vertical M°

mounting position \\il/

Drive characteristics

Output frequency range Hz 0...200

Switching frequency kHz 2...16 (1)

Speed range 1...20

Transient overtorque

150...170 % of the nominal motor torque

Braking torque

- 20 % of the nominal motor torque without braking resistor at no-load with the
“deceleration ramp adaptation” function enabled

- 80 % of the nominal motor torque with braking resistor (available as an option) at
no-load

- Up to 150 % of the nominal motor torque with braking resistor (available as an option)
at high inertia

Maximum transient current

- 150 % of the nominal drive current for 60 seconds for range E and A drives
- 137...150 % for range U drives

Voltage/frequency ratio

Sensorless flux vector control with PWM type (2) motor control signal
Factory-set for most constant torque applications

Frequency loop gain

Factory-set with the speed loop stability and gain
Possible correction for machines with high resistive torque or high inertia, or for
machines with fast cycles

Slip compensation

Factory-set, according to the rating of the drive (adjustment possible)

(1) If operation above 4 kHz needs to be continuous, the nominal drive current should be derated
by 10 % for 8 kHz, 20 % for 12 kHz and 30 % for 16 kHz.
(2) Pulse width modulation




Variable speed drives

for asynchronous motors
Altivar 11

Electrical characteristics

Power supply Voltage \% 200 - 15 % to 240 + 10 % single phase for ATV 11eUeeM2e
200 - 15 % to 230 + 15 % 3-phase for ATV 11eUeeM3e
100 - 15 % to 120 + 10 % single phase for ATV 1leUeeFle
Frequency Hz 50+5%or60+5 %
Isc A <1000 (prospective short-circuit current at the connection point) for single phase
power supply
< 5000 (prospective short-circuit current at the connection point) for 3-phase power
supply
Output voltage Maximum 3-phase voltage equal to:
- the line supply voltage for ATV 11leUeeMee
- double the line supply voltage for ATV 11eUeeFle
Maximum connection capacity Drive ATV 11eU05eee, UO%eee, 1.5 mm?2 (AWG 14)
of the power supply, the motor U12Mee, U18Mee
and the braking module Drive ATV 11e, U18Fle, 4 mm2 (AWG 10)
U29ee@e, U4lee®
Max. length of motor cables m 50, shielded cable
100, non-shielded cable
Electrical isolation Electrical isolation between power and control (inputs, outputs, power supplies)
Available internal supplies Short-circuit and overload protection:
- one +5V (0/+ 5 %) supply for the reference potentiometer (2.2 to 10 kQ), maximum
current 10 mA
- one + 15V (£ 15 %) supply for the control inputs, maximum current 100 mA
Analog input All 1 configurable analog input
Max. sampling time: 20 ms, resolution 0.4 %, linearity + 5 %:
- voltage 0-5 V (internal power supply only) or 0-10 V, impedance 40 kQ
- current 0-20 mA or 4-20 mA (without addition of a resistor), impedance 250 Q
Logic inputs LI 4 assignable logic inputs, impedance 5 kQ
+ 15 V internal or 24 V external power supply (min. 11 V, max. 30 V).
Factory-set with 2-wire control in “transition” mode for machine safety, for Europe and
America ranges:
- LI1: forward
- LI2: reverse
- LI3/LI4: 4 preset speeds
- local controls for the Asia range
Multiple assignment makes it possible to mix several functions on one input (example:
LI1 assigned to forward and preset speed 2, LI3 assigned to reverse and preset speed 3)
Positive logic State 0 if <5V, state 1 if >11 V
E/U/A ranges Max. sampling time: 20 ms
Negative logic Available by programming on the Asia range only
Arange State 0 if > 11 V or logic input not wired, state 1 if <5V
Max. sampling time: 20 ms
DO output Factory setting:
- 2 kHz PWM (1) open collector output. Can be used for electromagnetic
galvanometer
- max. current 10 mA
- output impedance 1 kQ, linearity + 1 %, max. sampling time 20 ms
Assignable as logic output:
- open collector logic output, output impedance 100 Q, 50mA max
- internal voltage (see above, available internal supplies)
- external voltage 30 V max: 50 mA
Relay outputs (RA-RC) 1 protected relay logic output (contact open on fault)
Minimum switching capacity: 10 mA for -—— 24 V
Maximum switching capacity:
m On resistive load (cos ¢ =1 and L/R =0 ms): 5 A for ~ 250 V or -— 30 V
® On inductive load (cos ¢ = 0.4 and L/R =7 ms): 2 A for ~~ 250 V or -—= 30 V
Maximum I/O connection capacity 1.5 mm? (AWG 14)
Acceleration and deceleration ramps Ramp profiles: linear from 0.1 t0 99.9 s
Automatic adaptation of deceleration ramp time if braking capacities exceeded,
possible inhibition of this adaptation (use of braking module)
Braking to a standstill By d.c. injection: automatically as soon as the estimated output frequency drops to
< 0.2 Hz, period adjustable from 0.1 to 30 s or continuous, current adjustable from 0 to
1.21In
Main protection and safety features of the drive m Thermal protection against overheating
m Protection against short-circuits between output phases
m Protection against overcurrent between output phases and earth, at power-up only
m Line supply undervoltage and overvoltage safety circuits
m Line supply phase loss safety function, for 3-phase supply
Motor protection Thermal protection integrated in the drive by continuous calculation of the I2t. Thermal
(see page 22) memory reset on power down.
Insulation resistance to earth MQ > 500 (electrical isolation)
Frequency resolution Display units: 0.1 Hz
Analog inputs: 10-bit A/D converter
Time constant for reference change ms 5

(1) Pulse width modulation
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Variable speed drives

for asynchronous motors
Altivar 11

Torque characteristics (typical curves)

The curves below define the available continuous torque and transient overtorque for
both force-cooled and self-cooled motors. The only difference is in the ability of the
motor to provide a high continuous torque at less than half the nominal speed.

T/Tn

2
1,9
4

1,7 /
1,6 AN

15

“IN

1.3

1

0,8

0,5

0,25
N (Hz)

0/255 10 20 25 30 40 50 60 75 50 Hz supply
0/3 6 12 24 30 36 48 60 72 90 60 Hz supply
1,5

0

Self-cooled motor: continuous useful torque

Force-cooled motor: continuous useful torque

Transient overtorque in factory settings (UFR = 50), with motor characteristics
Transient overtorque at UFR = 100 and motor characteristics

Special uses

Use with a motor with a different rating to that of the drive

The device can supply any motor which has a power rating lower than that for which
it is designed.

For motor ratings slightly higher than that of the drive, check that the current taken
does not exceed the continuous output current of the drive.

Connecting motors in parallel

The rating of the drive must be greater than or equal to the sum of the currents of the
motors to be connected to the drive. In this case, provide external thermal protection
for each motor using probes or thermal overload relays.

If the number of motors in parallel is greater than or equal to 3, it is advisable to install
a 3-phase choke between the drive and the motors.

Note: please consult your Regional Sales Office for choke product references.

Switching the motor at the drive output
Switching is possible with the drive locked. The "catch-on-the-fly" (automatic
catching a spinning load) function must be configured for this type of use.

10



Variable speed drives

for asynchronous motors
Altivar 11

Combinations for customer assembly

Function: to protect persons and equipment from any level of overcurrent which
may be encountered (overload or short-circuit).

Type 1 coordination.

Standard power Speed drive Circuit-breaker Contactor
ratings of 3-  Reference (1)  Telemecanique Adjustment Maximum Reference
phase 4-pole 50/ 7)) range short-
60 Hz motors circuit
Merlin Gerin Rating current lcu
kw A kA
M1 Al Q1 KM1
Single phase supply voltage: 100...120 V 50/60 Hz
0.18 ATV 11HUO5Fle GV2 ME14 6...10 >50 LC1 K09
DT40 10 6 LC1 K09
0.37 ATV 11eU09Fle GV2 ME14 6...10 >50 LC1 K09
DT40 16 6 LC1 K09
0.75 ATV 11HU18Fle GV2 ME21 17..23 >15 LC1 D25
DT40 20 6 LC1 D25
Single phase supply voltage: 200...240 V 50/60 Hz
0.18 ATV 11HUO5M2e GV2 MEO8 25.4 >50 LC1 K09
DT40 6 6 LC1 K09
0.37 ATV 11eU09M2e GV2 ME14 6...10 >50 LC1 K09
DT40 10 6 LC1 K09
0.55 ATV 11eU12M2E GV2 ME14 6...10 >50 LC1 K09
DT40 10 6 LC1 K09
0.75 ATV 1leU18M2e GV2 ME16 9..14 >15 LC1 K12
DT40 16 6 LC1 K12
1.5 ATV 11HU29M2E GV2 ME20 13...18 > 15 LC1 D18
DT40 20 6 LC1 D18
1.5 ATV 11HU29M2U GV2 ME21 17..23 >15 LC1 D25
ATV 11HU29M2A pT40 20 6 LC1 D25
2.2 ATV 11HU41M2e GV2 ME32 24...32 >10 LC1 D32
DT40 32 6 LC1 D32
3-phase supply voltage: 200...230 V 50/60 Hz
0.18 ATV 11HUO5M3e GV2 MEO7 1.6..25 >50 LC1 K06
DT40 6 6 LC1 K06
0.37 ATV 11eU09M3e GV2 ME08 25.4 >50 LC1 K06
DT40 6 6 LC1 K06
0.75 ATV 11leU18M3e GV2 ME14 6...10 >50 LC1 K09
DT40 10 6 LC1 K09
1.5 ATV 11HU29M3e GV2 ME16 9..14 > 15 LC1 K12
DT40 16 6 LC1 K12
2.2 ATV 11HU41M3e GV2 ME20 13...18 >15 LC1 D18
DT40 20 6 LC1 D18

Combinations of circuit-breakers and add-on modules

DT40 Vigi TG40
Rating (A) Rating (A) Type (3) Sensitivity
6 25 A'sit 30 mA
10 25 A"si® 30 mA
16 25 A'"si” 30 mA
20 25 A'sit 30 mA
32 40 A"si® 30 mA

Recommendations for special uses:

m All RH10/RH21/RH99/RHU residual current protection devices with separate sensors are
compatible as long as the type and sensitivity of the add-on modules given in the table above
are observed.

m Itis advisable to connect one residual current differential safety device per drive. In this case
a type B device must not be located downstream of a type A or AC device.

(1) Replace the dots in the reference according to the type of drive required, see pages 4 to 6.
(2) Replace the dots with ME for pushbutton control or with P for rotary knob control.
Type 2 coordination is provided by combining a GV2 circuit-breaker with an LC1 Dee contactor.
(3) For additional protection against direct contact, with a 3-phase power supply and access to the
DC bus terminals (PA +/PC -), the add-on module must be type B with a sensitivity of 30 mA.
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ATV 11HUO5eeE/U/A, ATV 11PUseeeE/U/A

ATV 11HUOOM2E

1 Te}
p— P LO,
22 —] 0 2x24 /[Tl
- [0l & S
]
q 4 Y
—
=f.c Je 125 =l 60 J=w
a 72 3
ATV 11 a b c
HUOSeeE/U, 72 142 101
PUeeeeE/U
HUOSeeA, 72 142 108
PUeeeeA
ATV 11HUO%eeU/A ATV 11HU12M2E, ATV 11HU18M2E
1
0 2x3D | —
o) I
]
|
O
[ = G J =1l
a
ATV 11 a b c
HUO%eeU 72 142 125
HUO%e®A 72 142 132
ATV 11HU18MeU/A ATV 11HU18F1U/A, ATV 11HU29MeE/U/A, ATV 11HU41MeE/U/A
1 1
I R | I 4xQ \\:}
|:| Ke) T Q T
] ]
1] 4| S A H— IF 1I - v f—
C ‘ = G =1l C = l_ G _‘ =l
a a
ATV 11 a b c ATV 11 a b c
HU18MeU 72 147 138 HU18F1U, HU29MeE/U, HU41MeE/U 117 142 156
HU18MeA 72 142 145 HU18F1A, HU29MeA, HU41MeA 117 142 163

EMC input filters VW3 A11401 to A11404

Protected braking resistors
VW3 A58732 and A58733

Non protected braking resistors
VW3 A58702 and A58704

(2-wire output, length 0.5 m)

2x210 {j /W
ot M ; |
_Q‘ s <o
° g’ |
4x05
o - u
3 3 30 =] 40 ]].=
60
4xD4,5 o .
— ° Braking module VW3 A11701
qi, — (for mounting on AM1-ED rail)
‘ =l & |l= 2x05
[ - 1 - looo00|
a
1 e/ 5
VW3 a b c -1 == TR
A11401 75 194 30 61 = ! = |u poood v
A11402 117 184 40 85 73 45
A11403 75 194 40
A11404 117 190 40
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ATV 08 adaptor plate VW3 A11811 Plates for mounting on T rail VW3 A11851 and A11852
] — ] 1 o
N 0 O O O
S © () e © ) Q ) ©
< — —
] C . T 1
_ W W NEES &5
$2. 7.5 <_.J 77.5 39.9 1228
EMC earthing plate VW3 A11831 Ventilation kit VW3 A11821
- 0
3 Q 3
15 ‘HE

Mounting recommendations

m Install the unit vertically, at £ 10°.

m Do not place it close to heating elements.

m Leave sufficient free space to ensure that the air required for cooling purposes can circulate, by natural convection or by ventilation, from the
bottom to the top of the unit.

m Free space in front of unit: 10 mm minimum.

-10°Cto 40 °C
d = 50 mm: no special precautions.
d = 0 (mounted side by side): remove the protective cover from the top of the drive.

\LX / 40 °C'to 50 °C
d = 50 mm: remove the protective cover from the top of the drive.
° ° T 50 °C to 60 °C
d = 50 mm: remove the protective cover from the top of the drive, and derate the
nominal current of the drive by 2.2 % per °C above 50 °C.

A\
Q.
A\
[oR

\ 10

250

Recommendations for mounting on a machine frame (specific to ATV 11PUseeee drives)

ATV 11PUeeeee drives can be mounted on (or in) a steel or aluminium machine
frame, observing the following conditions:

B maximum ambient temperature: 40 °C,

m vertical mounting + 10°,

m the drive must be fixed at the centre of a support (frame) which is a minimum of
10 mm thick and with a minimum cooling area of 0.12 m? for steel and 0.09 m? for
aluminium, exposed to the open air,

@ . m support area for the drive (142 x 72 min) machined on the frame with a surface
smoothness of 100 um max and an unevenness of 3.2 um max,

m mill the tapped holes lightly in order to remove any burrs,

m coat the whole drive support area with thermal contact grease (or equivalent),

131
> 142

When the operating conditions are close to the maximum limits (power, cycle and
60 temperature), this type of use must be checked beforehand, by monitoring the

thermal state of the drive.

(2) Minimum machined area

13
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Schemes with contactor

3-phase power supply ATV 11leeeeM3e

200...240 V 50/60 Hz

( Hir
@ 2|03
T—— O-=-0==0==0-="0-=0
<l O 4 o4 o % > 0
['4 ['4 ] ] ] | 0 a |
— |
]
|
(] > 1
E £ & L ooa > }
= 3 3> = + < o }
————— O0——0——0-——0 0-——0——0 :
L Hir ( i
— o o
o9 >¢9 =
} (5) Potentiometer
| speed
L- reference 0-20 mA
—o! or
4-20 mA
Braking
resistor
le—7 0-10 V

2-wire control

(external power supply)

3-wire control

ATV 11 control terminals

LI1: Forward LI1: Stop
LIx: Reverse LI2: Forward
LIx: Reverse

For combinations of KM1, Q1, etc, components (see the table on page 11).

Single phase power supply ATV 11eeeeFle and

ATV 1lleeeeM2e

100...120 V 50/60 Hz and 200...240 V 50/60 Hz

( i
@ 2|03
T—— O---0-—-0--0--0--0—
<] o 4 98 ® = > 0|
[v4 ['4 ] ] ] = 0 a |
— |
+ 1
|
(] > 1
= & E v > }
= 3 3> = + < o }
————— O-—-0--0-—-0 0--0 :
t A t A
3¢ 5¢ 8
‘ — 11—
i (5) Potentiometer
| speed
- reference 0-20 mA
—1I or
4 -20 mA
Braking
resistor
l«—1} 0-10V

Analog voltage input
External 10 V use

ATV 11 control terminals

Speed
reference

potentiometer
2.2t0 10 kQ

(external power supply)

Analog current input
0-20 mA or 4-20 mA

ATV 11 control terminals

=t
<

|

|

|

|

|

> |
o |
=]

Source
0-20 mA
or

4 -20 mA

(1) Fault relay contact: for remote signalling of drive status.
(2) Internal +15 V. If an external +24 V supply is used, connect the 0 V on the external supply to the 0 V terminal, do not use the + 15 terminal on the drive, and

connect the common of the LI inputs to the + 24 V of the external supply.
(3) DO output: can be configured as an analog or a logic output. Internal voltage + 15 V or external + 24 V.

(4) Galvanometer or low level relay.

(5) Braking module VW3 A11701, if braking resistor VW3 A587ee is used.

(6) N for ATV 11eeeeF1,
S/L2 for ATV 11eeeeM2e.

Note: fit interference suppressors to all inductive circuits near the drive or connected on the same circuit, such as relays, contactors, solenoid valves, fluorescent

lighting, etc.
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Altivar 11
Electromagnetic compatibility

Connections to meet the requirements of EMC standards
Principle

m Earths between the drive, the motor and the cable shielding must have "high frequency" equipotentiality.

m Use shielded cables with shielding connected to earth at 360° at both ends for the motor cables, and if necessary the braking module and
resistor and control-signalling cables. Conduit or metal ducting can be used for part of the shielding length provided that there is no break in
continuity.

m Ensure maximum separation between the power supply cable (line supply) and the motor cable.

Installation diagram for ATV 11leUeeeeE/U/A

Earthing plate VW3 A11831 to be fitted on the drive.
Altivar 11.
Non-shielded power supply cable.

[J oo © Non-shielded cable for fault relay contacts output.

Fix and earth the shielding of cables 6 and 7 as close as possible to the drive:
] - strip the shielding,

- use cable clamps of an appropriate size on the parts from which the shielding

has been stripped, to attach them to the earthing plate,

- the shielding must be clamped tightly enough to the earthing plate to ensure
— good contact,

- types of clamp: non-oxidizing metal.

Shielded cable (1) for connecting the motor.

|:| Shielded cable (1) for connecting the control/signalling system. For applications
) which require a large number of conductors, small cross-sections must be used
é.@\K%— (0.5 mm?).
> PE cable.

The shielding must be continuous and if intermediate terminals are used, they must be in EMC

B B 'ﬂ“‘) metal boxes.

J )) (1) The shielding of cables (6, 7 and 8) must be connected to earth at both ends.

4 20

Note: if using an additional input filter, it must be mounted under the drive and connected directly to the line supply via a non-shielded cable. Link 3 on the drive is
then via the filter output cable.

Although there is an HF equipotential earth connection between the drive, the motor and the cable shielding, it is still necessary to connect the PE protective
conductors (green-yellow) to the appropriate terminals on each of the devices.

15
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PowerSuite software workshop

PowerSuite with PC screen
Installation management

PowerSuite with PC screen
Monitoring screen

Commands
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PowerSuite with Pocket PC screen

Presentation
The PowerSuite software workshop, for PC or Pocket PC, is designed for setting up
Telemecanique starters and variable speed drives.

This single program is an easy-to-use interface for configuring Altistart and Tesys
model U starters as well as all Altivar drives in a Microsoft Windows® environment, in
five languages (English, French, German, Italian and Spanish).

Functions
The PowerSuite software workshop can be used for preparing, programming, setting
up and maintaining Telemecanique starters and variable speed drives.

The PowerSuite software workshop can be used:
m stand alone to prepare and store starter or drive configuration files,
m connected to the starter or drive to:
O configure,
adjust,
monitor (except for Altivar 11 drives),
control (except for Altivar 11 drives),
transfer and compare configuration files between PowerSuite and the starter or
rive.

[enin i n |

The configuration files generated by the PowerSuite software workshop can be:
m saved to hard disk, CD-Rom, floppy disk, etc...

m printed,

m exported to office automation software applications,

m exchanged between a PC and a Pocket PC using standard synchronization
software. PowerSuite PC and Pocket PC configuration files have the same format,
m they are password protected.

The software associated with the Altivar 31 has been enhanced to include:
oscilloscope function, parameter name customisation, creation of a user menu,
creation of monitoring screens, searching and sorting on different parameters.
The PowerSuite software workshop has on-line contextual help.

Connections
m The PowerSuite software workshop can be connected directly to the terminal port
on the starter or variable speed drives, via the serial port on the PC or Pocket PC.
Two types of connection are possible:
- either with a single starter or drive (point to point connection)
- or with a group of starters or drives (multi-point connection).

m The PowerSuite software workshop for PC can be connected to an Ethernet
network. In this case the starters and drives can be accessed using:

- either an Ethernet-Modbus 174 bridge CEV 300 20,

- or a communication option card VW3 A58310 (for Altivar 38, 58 and 58F drives

only).

Hardware and software environment
m The PowerSuite for PC software workshop can operate in the following PC
environments and configurations:
O Microsoft Windows® 95 OSR2, Microsoft Windows® 98 SE, Microsoft
Windows® NT4 X SP5, Microsoft Windows® Me, Microsoft Windows® 2000,
Microsoft Windows® XP,
O Pentium Ill, 800 MHz, hard disk with 300 Mb available, 128 Mb RAM,
O SVGA or higher definition monitor

m The PowerSuite for Pocket PC software workshop, version V2.0.0, is compatible with
Pocket PCs equipped with Windows for Pocket PC 2002 or 2003 operating system and
an ARM or XSCALE processor.

Performance tests for version V2.00 of the PowerSuite software workshop have
been carried out on the following Pocket PCs:

O Hewlett Packard® IPAQ 2210,

O Compag® IPAQ series 3800 and 3900,

O Hewlett Packard® Jornada series 560.
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PowerSuite software workshop

References

PowerSuite software workshop for PC or Pocket PC (1)

Description

PowerSuite for PC kit ]
m 1 PC connection kit.

Composition

1 PowerSuite CD-Rom

Reference

VW3 A8101

Weight
kg
0.400

Pocket PC kit (2)

PowerSuite for ]
m 1 Pocket PC connection kit.

1 PowerSuite CD-Rom,

VW3 A8102

0.400

563019

PowerSuite CD-Rom ]

Software for PC and Pocket PC in English, French, German,
Italian and Spanish,

m technical documentation and ABC configurator program.

VW3 A8104

0.100

VW3 A8101

PowerSuite upgrade CD m

Software for PC and Pocket PC in English, French, German,
Italian and Spanish,

m technical documentation and ABC configurator program.

VW3 A8105

0.100

PC connection kit |
m 1 RJ 45/9-way SUB-D adapter for connecting ATV 58/58F/38

2 x 3 m connection cables with 2 x RJ 45 connectors,

drives,

m 1 RJ 45/9-way SUB-D adapter for connecting ATV 68 drives,
1 converter marked “RS 232/RS 485 PC” with one 9-way female

SUB-D connector and one RJ 45 connector,

one RJ 45 connector.

1 converter for ATV 11 drives, with one 4-way male connector and

VW3 A8106

0.350

VW3 A8102 ]

Pocket PC |
connection kit (2) ]

2 x 0.6 m connection cables with 2 x RJ 45 connectors,

1 RJ 45/9-way SUB-D adapter for connecting ATV 58/58F/38
drives,

SUB-D connector and one RJ 45 connector,

one RJ 45 connector.

1 converter marked “RS 232/RS 485 PPC” with one 9-way male

1 converter for ATV 11 drives, with one 4-way male connector and

VW3 A8111

0.300

(1) To find out about the latest

available version, please consult your Regional Sales Office.

(2) These kits connect to the synchronization cable, which must be ordered separately from your Pocket PC supplier.

Compatibility

Compatibility of the PowerSuite software workshop Starter- Soft start/ | Variable speed drives
with starters and variable speed drives controller | soft stop
unit
TeSys ATS 48 ATV 11 ATV 28 |ATV31 |ATV38 ATV 58 |ATV 68
model U ATV 58F
PowerSuite software workshop with serial link for PC
Kit and CD-Rom VW3 A8101 zV 1.40 ZV 1.30 V140 (2V10 #V200 |2V140 |2V 1.0 zV 1.50
VW3 A8104
VW3 A8105
PowerSuite software workshop with Ethernet link for PC
Kit and CD-Rom VW3 A8101 >V 1.50 >V150 |>V20.0 |>V150
VW3 A8104 and and and and Ethernet V2
VW3 A8105 Ethernet- Ethernet- | Ethernet- | communication card
Modbus Modbus | Modbus | or bridge
bridge bridge bridge
PowerSuite software workshop for Pocket PC
Kit and CD-Rom VW3 A8102 zV 1.50 ZV 1.30 V140 (2V120 (2V200 (2V140 |[2V1.20
VW3 A8104
VW3 A8105

Compatible products and software versions.

I Non compatible products.

Compatibility of the PowerSuite software workshops with Pocket PCs

Operating system Performance tests carried out on models PowerSuite software version
V1.30 V 1.40 V 1.50 Vv 2.0.0

Windows for Pocket PC 2003 Hewlett Packard® IPAQ 2210 no no no yes
Windows for Pocket PC 2002 Compag® IPAQ series 3800, 3900 no no yes yes

Hewlett Packard® Jornada series 560 no yes yes yes
Windows for Pocket PC 2000 Hewlett Packard® Jornada series 525 yes yes yes no
Windows CE Hewlett Packard® Jornada 420 yes no no no
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Variable speed drives
for asynchronous motors

Altivar 11

Summary of functions

Operating speed range page 19
Acceleration and deceleration ramp times page 19
Second ramp page 19
Deceleration ramp adaptation page 19
Preset speeds page 20
Configuration of analog input All page 20
Analog or logic output DO page 20
Forward/reverse operation page 20
2-wire control page 21
3-wire control page 21
Automatic d.c. injection page 21
Switching frequency, noise reduction page 21
Fault relay, unlocking page 21
Fault reset page 22
Automatic restart page 22
Automatic catching a spinning load with speed detection page 22
Controlled stop on loss of line supply page 22
Thermal protection of drive page 22
Motor thermal protection page 22
Monitoring page 23
Incompatible functions page 23
Functions specific to the Asiarange page 23

Drive factory setting

To facilitate the setting up of the drive, the functions have been programmed to the meet the

requirements of the most common applications.

Drive functions and I/O:

2-wire control on transition:
logic input LI1: forward,

logic input LI2: reverse.
Preset speeds:

logic input LI3: preset speeds,
logic input LI4: preset speeds.

Deceleration ramp adaptation.

EEERROOEROOMN

Functions of the display and the keys

Telemecanique
Altivar 11

Analog input All: 0-5 V speed reference.
Logic/analog output DO: motor frequency (analog).

Automatic d.c. current injection for 0.5 s to standstill.

Information is displayed in the form of codes or values in three "7-segment"
displays

Buttons for scrolling through the menus or modifying values

“ESC": button for exiting the menus (no confirmation).

“ENT": validation button for entering a menu or confirming the new value selected.

m Only on the Asia range:
“RUN": local control of motor operation.
“STOP"”: local control of motor stopping.
Speed reference potentiometer.
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BP2  Ramp switching

AC2 Beoserstion 2 e s

DEZ2 Deceleration 2 50 5

Adjustment of second ramp with
PowerSuite Pocket PC

m Operating speed range
Used to determine the 2 frequency limits which define the speed range permitted by the machine
under actual operating conditions.

f (Hz)
HSP LSP: low speed, from 0 to HSP, factory setting 0
HSP: high speed, from LSP to 200 Hz, factory setting 50/60 Hz
LSP
Reference

oV 5V

oV 10 V (external power supply)

0mA 20 mA

4 mA 20 mA

m Acceleration and deceleration ramp times
Used to define acceleration and deceleration ramp times according to the application and the
machine dynamics.

f (H2) f(H2)
50/60 50/60
0 t 0 t
SR - S 2
Linear acceleration ramp Linear deceleration ramp
Adjustment of t1: 0.1t0 99.9 s, Adjustment of t2: 0.1 t0 99.9 s,
factory setting 3 s. factory setting 3 s.

m Second ramp

Used to switch 2 acceleration or deceleration ramp times, which can be adjusted separately.
Enabled by means of 1 reassignable logic input.

It is suitable for machines with fast continuous speed correction and high speed lathes with
acceleration and deceleration limiting above certain speeds.

f(Hz)
HSP Acceleration 1 (Acc 1) and
Acc 2 Dec 2 deceleration 1 (Dec 1):
- adjustment 0.1t099.9 s
- factory setting 3 s
Acc 1 Dec 1 Acceleration 2 (Acc 2) and
t deceleration 2 (Dec 2):
- adjustment 0.1t099.9 s
- factory setting 5 s
Forward _ | HSP: high speed
or 1 ‘
reverse 0 t
3
LI40 t

Example of switching using logic input LI14

m Deceleration ramp adaptation

Used to automatically increase the deceleration ramp time if the initial setting is too low when the
load inertia is taken into account. This function prevents the drive locking if there is an
overvoltage on deceleration fault.

If this function is disabled, an appropriate braking module and resistor can be used.
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Adjusting the preset speeds with the PowerSuite
software workshop for PC

B Preset speeds

Used to switch preset speed references.

Choice between 2 or 4 preset speeds.

Enabled via 1 or 2 logic inputs.

The preset speeds can be adjusted in increments of 0.1 Hz from 0 Hz to 200 Hz.

They take priority over the reference given via the analog input or, for the Asia range, on the
drive’s potentiometer.

f (Hz)
The speed obtained with inputs
Lix and Lly at state O is LSP or the
speed reference, depending on
the level of analog input All.
Factory settings:
LSP
1st speed : LSP (low speed or
t reference)
1 2th speed: 10 Hz
Lizo t 3t speed: 25 Hz
1 4t speed: 50 Hz
LIx 0 t
1
Lly O

Example of operation with 4 preset speeds.

m Configuration of analog input All

This is used to modify the characteristics, for either voltage or current, of analog input Al1.
Factory setting: 0-5 V (internal power supply only).

Other possible values via external power supplies: 0-10 V, 0-20 mA, 4-20 mA.
Analog voltage input Analog current input

Use with external 10 V 0-20 mA or 4-20 mA use

Altivar 11 control terminals

Speed
reference

potentiometer
2.2t0 10 kQ

H Analog or logic output DO

Output DO can be programmed to be a logic output or an analog output. It enables remote
signalling of the following information as required:

o frequency threshold reached (logic output),

O reference reached (logic output),

O current threshold reached (logic output),
O current in the motor (analog output),

O motor frequency (analog output).

Diagram with internal power supply Diagram with external power supply

If it is a logic output: Z is a relay or a low level input.
If it is an analog output: Z can be, for example, a galvanometer.
For a galvanometer with resistance R, the maximum voltage supplied will be:

« R(Q
R(Q) + 1000(Q)

m Direction of operation: forward/reverse

In 2-wire control, forward operation cannot be reassigned to any logic input other than LI1.

In 3-wire control, stopping cannot be reassigned to any logic input other than LI1, and forward
operation cannot be reassigned to any logic input other than LI2.

Reverse operation can be disabled for applications with a single direction of motor rotation, by
not assigning any logic input to reverse operation.
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LI Code Label

LIl FRD  Forward
LI2 RRS  Reversa
LI3 P52 Select 2 preset speeds
L4 PS4  Select 4 prasat spaeds

Assignment of logic inputs with
PowerSuite Pocket PC
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Adjustment of the "d.c. injection” function using the
PowerSuite software workshop for PC

m 2-wire control

Used to control the direction of operation by means of a maintained contact.

Run (forward or reverse) and stop are controlled by the same logic input.

Enabled by means of 1 or 2 logic inputs (one or two directions).

This function is suitable for all non-reversing and reversing applications.

3 operating modes are possible:

O detection of the state of the logic inputs,

O detection of a change in state of the logic inputs,

O detection of the state of the logic inputs with forward operation always having priority over
reverse.

Altivar 11 control terminals LI1: forward
15V L1 LIx LIx: reverse

[

Wiring diagram for 2-wire control

m 3-wire control

Used to control the operating direction and stopping by means of pulsed contacts.
Run (forward or reverse) and stop are controlled by 2 different logic inputs.
Enabled by means of 2 or 3 logic inputs (non-reversing or reversing).

This function is suitable for all non-reversing and reversing applications.

f (Hz)
0 \ t
\__/
Stop 1
0 I t
Forward 1
0 t
Reverse 1
0 t

Example of operation with 3-wire control

i Altivar 11 control terminals LI1: Stop
t Lix LI2: Forward
t LIx: Reverse

T pop

Wiring diagram for 3-wire control

B Automatic d.c. injection

Enables d.c. injection to standstill, which is adjustable from 0 to 1.2 times the value of the drive
nominal current (preset at 0.7 In), as soon as operation is no longer controlled and the motor
speed is zero:

O either for a period of time, which is adjustable from 0.1 to 30 s (preset at 0.5 s)

O or continuously.

Factory setting: function active with d.c. injection for 0.5 s.

In 3-wire control, d.c. injection is only active if logic input LI1 is active (stop).

m Switching frequency, noise reduction

High frequency switching of the intermediate d.c. voltage can be used to supply the motor with
a current wave with low harmonic distortion.

There are 3 ranges of switching frequency:

O random switching frequency around 2 or 4 kHz (avoids resonance),

o fixed low frequency adjustable to 2 or 4 kHz,

o fixed high frequency adjustable to 8, 12 or 16 kHz.

Factory setting: Low frequency set at 4 kHz.

This function is suitable for all applications which require low motor noise.

m Fault relay, unlocking

The fault relay is energised when the drive is powered up and is not faulty.

It opens in the event of a fault or when the drive is powered down.

The drive can be unlocked after a fault in one of the following ways:

O powering down the drive until the display disappears completely, then powering back up,

O activating the logic input associated with the “fault reset” function, if the function is enabled,
O enabling the “automatic restart” function.
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Adjustment of the behaviour at a
fault with PowerSuite Pocket PC

m Fault reset

Used to clear the stored fault and restart the drive if the cause of the fault has disappeared.
The fault is cleared by a transition of the logic input LI which is assigned to this function.
Factory setting: function inactive.

The restart conditions after a reset to zero are the same as those of a normal power-up.

The following faults can be reset: drive thermal overload, motor thermal overload, line supply
overvoltage, overvoltage on deceleration, overspeed, line phase loss (1), line supply
undervoltage (2).

B Automatic restart

Enables the drive to be restarted automatically after locking following a fault if this fault has
disappeared and if the other operating conditions permit a restart.

This restart is performed by a series of automatic attempts separated by increasingly longer
waiting periods: 1 s, 5 s, 10 s, then 1 minute for the following periods.

If the drive has not restarted after 6 minutes, the drive locks and the procedure is abandoned
until the drive is powered down and back up again.

Factory setting: function inactive.

Restart authorised with the following faults: drive thermal overload, motor thermal overload, line
supply overvoltage, overvoltage on deceleration, line phase loss (1), line supply undervoltage (2).
If the function is enabled, the drive’s safety relay remains activated until one of these faults
appears. This function requires the speed reference and the direction of operation to be
maintained, and is only compatible with 2-wire level control.

This function is suitable for machines or installations in continuous operation or without
monitoring, and where a restart will not endanger equipment or personnel in any way.

m Automatic catching a spinning load with speed detection ("catch-on-the-fly")

Used to restart the motor smoothly after one of the following events:

O loss of line supply or power off,

O fault reset or automatic restart,

O “freewheel stop” triggered by a fault.

On restarting, the effective speed of the motor is detected in order to restart on the ramp at this
speed and return to the reference speed. The speed detection time can be up to 1 s depending
on the initial deviation.

Factory setting: function inactive.

This function requires the activation of 2-wire level control and is not compatible with the
continuous d.c. injection function.

This function is suitable for machines for which the loss of motor speed is negligible during the
line supply loss time (machines with high inertia).

m Controlled stop on loss of line supply

Used to define the drive stopping modes at a "loss of line supply” fault.

Three stopping modes are available for selection:

O “freewheel” stop: the drive locks and the motor stops in accordance with the inertia and the
resistive torque,

O normal stop: stop with valid deceleration ramp time (deceleration 1 or 2),

O fast stop: the stopping time depends on the inertia and the braking ability of the drive.

Factory setting: “freewheel” stop.
f(Hz)
Fast stop

Normal stop on deceleration ramp
Freewheel stop

(1) The line supply phase loss fault is only accessible on drives with 3-phase power supply, if
monitoring of the fault has been enabled (factory setting: enabled).

(2) The drive will restart as soon as the undervoltage fault disappears, whether or not the function
is active.
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Adjusting the thermal protection with the PowerSuite
software workshop for PC

B Thermal protection of drive

Direct protection by thermistor, integrated in the drive’s power module. This protects the
components, even in the event of poor ventilation or excessive ambient temperature.
When the fault is detected, it locks the drive.

m Motor thermal protection

Motor thermal protection is implemented via continuous calculation of its theoretical temperature
rise.

The drive is locked on a fault if this temperature rise exceeds 118% of the nominal temperature
rise.

This function is suitable for applications with self-cooled motors and thermal derating based on
the rotor frequency.

Note: the thermal state of the motor is not stored when the drive is powered down.

K coefficient to be applied to the preset Ith (actual Ith = K x preset Ith)
1

1/2

| 1 1 Rotor frequency (Frs)
2 125 20 25 50 Hz
Frs setting = 50

m Monitoring

The display shows the state of the drive or, if selected, one of the following values:
o frequency reference,

output frequency applied to the motor,

motor current,

line voltage,

motor thermal state,

drive thermal state.

ooooan

Incompatible functions

The choice of the last function configured is enabled, whatever the configuration of the previous
functions.

Application functions can be assigned to the same logic input, in which case one logic input
enables a number of functions (for example: direction of operation and 2nd ramp).

A check must be carried out to ensure that the functions are compatible.

m Direction of operation and 2-wire control: forward operation can only be assigned to LI1.
m Direction of operation and 3-wire control: forward operation can only be assigned to LI2.
m Automatic restart: requires the configuration of 2-wire level control. Changing the
configuration of the type of control disables automatic restart.

m Automatic catching a spinning load with speed detection:

O requires the configuration of 2-wire level control. Changing the configuration of the type of
control disables automatic catching a spinning load.

O not compatible with continuous d.c. injection braking to a standstill. Configuring this function
disables automatic catching a spinning load.

Functions specific to the Asia range

m Local control:

The keypad on the Asia range has 2 additional keys (RUN and STOP) and a potentiometer
(speed reference).

O The keys and the potentiometer are active if local control is enabled.
The logic and analog inputs are inactive if local control is enabled.

O Reverse: if local control is active, the reverse function is not visible.
Factory setting: function active.

m Logic inputs:

It is possible to choose the active level of the logic input.

Positive logic: the inputs are active if the signal is 2 11 V.

Negative logic: the inputs are active if the signal is<5 V.

Factory setting: positive logic.
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