>tBLE -k Elektronik

BLE 9591 / 122 DZE

Electronic speed controllers for

DC shunt motors

Datasheet
BLE 9591 / 122 DZE

Art.-Nr.: ####

The following drawings are part of this commissioning manual:
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1. Description

The devices of the 9591 series are electronic speed controllers designed for DC shunt motors with separately excited fields. The field
power supply must be provided by the 9591 unit. Motors with permanent magnets for field excitation cannot be operated with the 9591
controller.

These controllers feature a compact design (Eurocard format: 100 x 160 mm).

DC voltage is derived from the AC mains via a bridge rectifier circuit. This circuit supplies the motor field and, via a downstream thyris-
tor, the motor armature. The armature voltage can be continuously adjusted from zero to a maximum of 170 V using an external set-
point potentiometer. Adjustment is achieved through phase-angle control of the rectified mains voltage.

To suppress mains feedback and protect against mains-side overvoltages, a choke is integrated into the mains input. This ensures high
operational reliability even under unfavorable mains conditions.

The speed controllers are designed for single-quadrant operation of DC shunt motors. The braking function can be enabled or disabled
via jumper J2.

By using a thyristor as a braking switch, the braking circuit is virtually wear-free.

2. Technical Data

Mains supply voltage 220V -10% /50 Hz

Armature voltage 0 bis 170 V=

Field voltage 200V =

Max. field current 0,6 A

Current limit einstellbar von Null bis Nennstrom

Setpoint voltage (stabilized) - 12 V; 2,6 mA potentialbehaftet

Speed Adjustment Range with external setpoint potentiometer
a) with armature voltage control and IxXR compensation < 1:40

b) with tachometer control < 1:100

Speed Accuracy

a) with armature voltage control and IxR compensation
b) with tachometer control using DC tachogenerator

Operating ambient temperature

Dimensions

Protection class

Connection type

Only when brake is enabled

Braking current

R,= Armature resistance

<+ 3% bezogen auf Nenndrehzahl

<+ 0,5% bezogen auf Nenndrehzahl

0°C bis 45°C

Eurocard 100 x 160 mm
Height 70 mm

P 00 (open)

Terminal blocks

Armature voltage [V]
[A] = R, [Q] + 13,5 [Q]
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3. Connection

The connection must be made according to the wiring diagram, drawing no. 122-2.

3.1. Mains Connection

(Terminals 1 + 2) The device can only be operated with a mains voltage of 220 V / 50 Hz or 60 Hz.

3.2. Fusing

The 10 A version must be externally fused with two 16 A FF or 16 A silized fuses (see drawing no. 122-3). All other versions are equip-
ped with internal 10 A super-fast fuses.

WARNING: The device must only be fitted with super-fast fuses of the specified current rating. Using incorrect fuses may damage the
semiconductors.

3.3. Setpoint Input

(Terminals 11 -12-13)

The setpoint is applied to terminal 12 via an internal stabilized voltage of -12 V (measured against terminal 13 = 0 V). This voltage
between terminals 11 and 13 can supply a load of up to 2.6 mA. A 4.7 kQ, 2 W potentiometer is recommended as the setpoint potentio-
meter, which loads the voltage source with 2.55 mA.

Alternatively, the setpoint can be provided by an external, potential-free voltage source of max. -12 V connected to terminals 13 (0 V)
and 12 (-12 V).

3.4. Actual Value Input

For armature voltage control with IXR compensation, the actual voltage value is internally tapped via bridge 1-2 and
ri = 180 kQ (see drawing no. 122-2, image 2).

For tachometer control, a DC tachogenerator must be used. It is connected to terminals 7 (+) and 8 (=), and bridge 2—-3 must be inser-

ted (image 1). Set the IxR potentiometer to the far left position.

To match the tachometer voltage to the device, resistor r 1 is used. It must be calculated using the formula
r1 [kQ] = max.tachometer voltage [V] - 6

Example: max. tachometer voltage at max. speed = 100 V results in
ri = 94 kQ. selected 100 kQ

A deviation of +20% from the calculated value is permissible. Precise speed calibration is performed according to section 4.3 using the

trimmers n . andn__ .

3.5. Device Switch

The device switch is connected to terminals 9-10. This switch enables the motor to be turned on and off by blocking the thyristor firing
pulses while mains voltage is present. DC switching is thus contactless and wear-free. Using the device switch for motor control is
especially recommended for frequent switching operations (e.g., jog or cycle mode).

The motor runs when the switch is closed.

If required, a second device switch operating in parallel can be connected to terminals 7-8 (image 3 — wiring diagram, drawing no. 122
001 002). The motor runs if at least one switch is closed. However, a second device switch is only possible with armature voltage
control. In this case, bridges 1-2 (standard PCB trace under the board) and 3—4 (jumper J1, not fitted in standard version) must be
inserted (drawing no. 122-2, image 3).
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3.6. Device Switch and Braking

If the device is equipped with a braking module including braking resistors R42 and R43, opening the device switch will trigger thyris-
tor n7, initiating the braking process and bringing the motor to a stop. Closing the device switch will restart the motor.The device
switch must not be closed while the motor is still running, as this may lead to fuse failure.

The braking function can be disabled via jumper J2. To do so, bridge J2 / 2-3. By default, devices are delivered with braking function
enabled (i.e., J2 / 1-2 bridged).

3.7. Field Voltage

Only motors with a field voltage of 200 V may be connected.

3.8. Armature Voltage

The device is designed for a nominal armature voltage of 170 V=. This voltage is maintained even under a mains undervoltage of up to
5%, provided the motor is operating under full load with nominal current and without current discontinuity.

3.9. Smoothing Choke

To protect the motor commutator, reduce the RMS current drawn from the mains, and prevent discontinuous current during rated ope-
ration, a smoothing choke must be inserted into the armature circuit. The following chokes are recommended:

For 2 A-devices Smoothing Choke 2 A, 100 mH
For 4 A-devices Smoothing Choke 4 A, 50 mH
For 6 A -devices Smoothing Choke 6 A, 33 mH

For 10 A-devices Smoothing Choke 10 A, 33 mH
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4. Commissioning and Adaptation to the Drive

Connect the device according to the wiring diagram, drawing no. 122-2, taking into account sections 3.10 to 3.90°

4.1. Initial Power-Up

The startup sequence described in sections 4.11 and 4.12 only needs to be followed during the first commissioning

4.1.1. Armature Voltage Control

Switch on the mains supply. Then switch on the device switch. The drive will now start, and the speed can be adjusted using the
setpoint potentiometer.

4.1.2. Tachometer Control

Disconnect terminal 12. Set trimmer nmin to the far right position. Switch on the mains supply, then switch on the device switch.

The motor should now run slowly. If the motor immediately runs at high speed, the tachometer actual value at terminals 7—8 must
be reversed in polarity. Reconnect terminal 12.

4.2. Direction of Rotation

If the drive does not rotate in the desired direction, the field or armature connections at the motor must be reversed.

Terminal strip

—_ e e B A S . ﬁ%+WIRE 122 DZE

Motor
HHB OK o) LA OHB oY CSK terminal
board
Armature Field Armature Field
Rotation direction left Rotation direction right

4.3. Speed Limits

4.3.1. Minimum Speed

Set the setpoint potentiometer to the position corresponding to the lowest speed. Adjust the desired minimum operating speed
using the nmin trimmer.

nmin = at far left zero.

nmin = at far right approx. 40% of nominal speed when the setpoint potentiometer is at zero.

4.3.2. Maximum Speed
Set the setpoint potentiometer to the position corresponding to the highest speed.
Adjust the desired maximum operating speed using the nmax trimmer.

Ensure that the maximum armature voltage of 170 V, or the motor’s rated armature voltage, is not exceeded during these adjust-
ments.
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4.4. Current Limit

The device is factory-set to the nominal current (2—-4-6—10 A). Using the Imax trimmer, the current can be reduced to match a lower motor
rated current by turning it counterclockwise. The current must never be increased beyond the nominal value.

4.5. Controller Configuration

The standard configuration is factory-installed as follows:

4.5.1. Speed Controller

For tachometer control R2

6,8MQ C2 = 4700 pF
2,2MQ C2 = 0,022uF

For armature voltage control R2

4.5.2. Current Controller
For both tachometer and armature voltage control
R4 = 33kQ C3 =1pF

This configuration usually does not need to be changed. If the drive behaves sluggishly or oscillates in specific cases, capacitor
C3 may be adjusted within the range of 1 puF to 6.8 pF.

4.6. IXR Compensation

If a speed largely independent of load is required during armature voltage control, the voltage drop across the armature can be com-
pensated using the IXR trimmer.

Adjustment:
Run the drive at medium speed under no-load conditions. Then apply a load of approx. 70% of the set current limit. The speed will
drop. Turn the IXR trimmer clockwise to raise the speed back up to the no-load value.

Note:

The speed under load must never be adjusted to exceed the no-load speed using the IXR trimmer, as this may cause oscillations du-
ring load or setpoint changes. In general, the drive runs more smoothly the less the armature voltage drop is compensated i.e., the fur-
ther left the IXR trimmer is set. If a slight speed drop between no-load and load is acceptable, full compensation should be avoided.

4.7. Braking

The built-in braking resistors R42 and R43 can only absorb a limited amount of braking energy. In cases of very frequent braking or
braking of a large rotating mass, these resistors may be insufficient. As a guideline for the load limit of the braking resistors, the ratio of
braking interval to braking duration can be used. This ratio must be greater than 10.

t,/t, 210

Br

t, = Time between two consecutive braking operations

tg, = Braking duration

Example:
A drive is to be braked every 20 seconds. Measured braking time is 1.5 seconds.

t, =20 sec.
t;, = 1,5 sec.
Since the calculated ratio is greater than 10, the built-in braking resistors are sufficient.

Due to the thermal capacity of the built-in braking thyristor, the duration of each braking operation must not exceed 4 seconds.
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5. Faults — Troubleshooting

Due to its design, the device is extremely reliable when properly connected and handled.

If faults do occur, first check all external wiring and the built-in fuse F1. This fuse must only be replaced with one of the same type and
current rating.

If the fuse, wiring, and connected motor are all in proper condition, we recommend sending the control unit to the manufacturer for in-

spection.
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Dimensional Drawing and Component Layout
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Jumper J1 2+3
060

- + - + -
1 2 3 | 4 5 | 6 7 | 8 9 [ 10 [ 11 [ 12 | 13
Input 3~ F. D On/off |\ . U — ‘
230VAC (Motor) (Switch 1) Setpoint
(Potentiometer 4.7 kQ)
Figure 1: Tachometer Control
Jumper J1  1+2
20 00
- + - + -
1 | 2 [ 3 | 4 5 [ 6 9 [ 10 11 [ 12 [ 13
Input 3~ F. On/Off * | weeeeeee | 4 s ‘
230VAC (Motor) (Switch) Setpoint
(Potentiometer 4.7 kQ)
Figure 2: JxR Control (Standard)
JumperJ1 1+2and 3+4
o0 o0
- + - + + -
1 2 3 | 4 5 | 6 7 | 8 9 [ 10 11 | 12 | 13
Input 3~ =3 On / Off On / Off N
230VAC (Motor) (Switch 2) (Switch 1) Setpoint
(Potentiometer 4.7 kQ)

Figure 3: JxR Control with Two Switches

The drive runs when either of the two switches is closed.

Drawing No. 122-3 Connection Diagram
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