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1 Product description

The latest generation of the power factor regulator BLR-CM3phase is characterized by its easy operability
and enhanced scope of functions. The regulation devices have got a once more optimized control mode and
programmable additional functions. The device is also deliverable with Modbus interface for direct bus con-

nection.

The speciality of the BLR-CM3phase is, that it can work with 3phase capacitors and just as well with 1phase
capacitors. The one phase capacitor can be used between two phases or phase and the neutral wire. The

connecting character and the size will be detected from the controller automatically.

A big, graphical LCD with backlight provides easy reading even in poor light conditions. The complete opera-
tion of the power factor regulator with menu-driven handling is done by the help of the 4 adaptive soft-keys.
All notifications and messages are displayed in plain text, so it is also possible to handle the BLR-CM without

any manual.

The power factor regulator BLR-CM is available with relay outputs for direct control of contactors and also

with transistor outputs for control of thyristor switches in dynamic compensations.

The regulation algorithm switches the steps optimized and guarantees short compensation times with small-
est amount of operations. If possible all switching operations are dispensed equally to all steps. The device
is preconfigured ex works, so that in nearly all cases the regulation can be started without any additional
settings. Nevertheless all settings can also be changed or adapted on site. In the settings menu there are
much more password protected settings, which will enable an optimal adaptation of the device to the com-

pensation system.

By means of current and voltage the power factor regulator calculates the conditions in the network. The
separation of auxiliary voltage and voltage measuring guarantees a maximum flexibility of the device. The
adjustable phase angle enables an optimum adaptation to all compensation systems also with mixed meas-

urement and different transformer types.

All measured values can be shown in the display. These values are e. g. current, voltage, power, THD, fre-
quency, temperature and work counters. Also the harmonics can be displayed up to the 30% order. So the
power factor regulator assumes measurement functions, for which you normally need an additional power

analyzer.

To ensure a permanent reliable operation of the compensation unit the power factor regulator is equipped
with an extensive alarm system. For example the step sizes are supervised the whole time and in case of
failure an alarm is caused. But also problems caused by harmonics or high temperature are detected and

reported.

Additionally the regulator is equipped with an extra digital input and digital output. These two units can be
programmed, so that e. g. the output can be used for fan control or the input can be used for tariff switch

over.
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Optionally the device can also be delivered with a Modbus interface. By this the power factor regulator can

be connected to a bus system via the rear RS485 interface. The used protocol is Modbus RTU.

Important information!

If the sign aside appears besides a text passage in the manual the reader is strongly ad-
vised to read the corresponding information as it is very important for the device usage! It
can contain safety advice or other information for the correct handling of the device. If the

information is disregarded, the device may be inoperable or even damaged!

2 Display and controls

To ensure an easy usage of the BLR-CM the user interface of the device consists of a combination of
graphical LCD display and 4 adaptive soft-keys. The backlight of the display provides a good visibility even in
poor light conditions.

After connecting the device to the auxiliary voltage some basic settings are made automatically. This will
take about 3s. During this time the display is empty. After this the device directly starts with the main menu.

The labelling and with this the function of the single keys varies from menu to menu. The following table

shows all possible key functions.

Symbol | Function

» go to submenu or enter value

leave submenu

%o / ¢, scroll up or down in menu

+/- increase or decrease selected parameter

.. confirmation or storage of values

L» change settings

\ top display area for cos * /
—— information / measurement

values

display for capacitor steps

symbols for menu navigation

functions
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display for capacitor steps

main display area for menu /
settings / measurement val-
ues

keys

3 Installation

Only qualified staff is allowed to perform the installation. Also there have to be kept all
valid rules from government! Before connecting the device check that all lines are without

voltage and shorten current transformer.

1) Compare auxiliary-, measurement-, control voltage, frequency and the current path of the
device (see type label) with the data of the electricity network.

2) Assemble the relay in the switch panel with the 2 mounting clips. If the device is not fitting in

the cutout the small plastic bars on the side of the case can be removed with a knife.
3) Connect protective ground to the terminal link of the case.

4) Connect in accordance to the wiring diagram (see chapter "connection"). Pay special atten-
tion to the cross section size of the CT connections! An integrated voltage observation with
regard to the auxiliary voltage in BLR-CM guarantees a safety disconnection of the capaci-
tors in case of undervoltage. It must be ensured, that auxiliary voltage is taken from the iden-
tical phase as control voltage for the contactors. Thus all switching elements are safely

switched off in case of under voltage.

5) The current paths of the regulator are designed for current transformers x/5A and also for
transformers x/1A. Remove short circuit links of the current transformer before commission-
ing!
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4 Connection

The circuit diagram below shows the standard connection of the regulator type with 6 relay- and 6 transistor
outputs. In this case L1-N is used for the voltage measuring (in menu "SETTINGS / MEASUREMENT" selec-
tion of "CONNECTION U=L-N"), current is taken from all 3 phases. This example also shows the connection
of the digital input and output.
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connection diagram for static outputs
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In the following points the correct connection of all function units is explained in detail. Further on it is impor-
tant, that (regarding the connection type) the correct settings in the menus "SETUP / MEASUREMENT" and

are made (more details can be found in chapter "menu settings").

4.1 Auxiliary voltage

At BLR-CM the measurement- and auxiliary voltages are separated. Because of this it is necessary to con-
nect the auxiliary voltage to separate terminals of the device (clamps La, Lb and 0). The detailed connection

depends on the device type and can be seen on the sticker at the back of the regulator.

4.2 Current measurement

For current measurement transformer, types x/1A or also x/5A can be used. For connection the clamps
K(S1) and L(S2) have to be used for each phase. If desired, an additional amperemeter can be connected in

series.

It is also possible to connect a summation current transformer at the BLR-CM. Pay attention that the correct
factor is adjusted. This factor for a summation transformer can easily be calculated by adding the single
transformer ratios (e. g. 1000A/5A + 1000A/5A + 1000A/5A = 200 + 200 + 200 = factor 600).

4.3 Voltage measurement

The clamps Um1 and Um2 are for voltage measurement. This input is suitable for voltages between 50V and
530V. If the measurement voltage is out of the adjustable tolerance, all active steps are switched off and the
regulation stops. In the circuit diagram the standard connection with L1-N can be seen. There are also other
connections possible. In case of using another connection type the parameters in menu "SETTINGS /
MEASUREMENT / CONNECTION" and "SETTINGS / MEASUREMENT / EXTENDED / PHASE
COMPENSATION" have to be adapted. Details of the functions can be found in the referring chapters.

4.4 Regulation outputs

The power factor regulator is available with up to 12 outputs. Dependent on the regulator type the outputs
can be relay outputs or transistor outputs. The detailed regulator type can be found on the rear sticker either
with the type description or the symbols of the output clamps. If you have got the regulator type with
mixed output steps, please pay attention that the clamp Al is the common root for the relay outputs

1-6and clamp A2 is the common root for the transistor outputs 7 - 12!
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4.4.1 Relay outputs

The relay outputs of the power factor controller are designed for the direct connection to contactors. The
relay outputs are potential-free with one common root (clamps Al / A2 dependent on type). An exemplary

connection of a contactor can be found in the circuit diagram (steps 1 and 2).

4.4.2 Transistor outputs

The transistor outputs of the power factor controller are designed for the direct connection to thyristor
switches. These open-collector outputs have got one common root (clamps Al / A2 dependent on type). An
exemplary connection of a thyristor switch can be found in the circuit diagram (steps 1 and 2). If the device is
equipped with transistor outputs you have to adjust the nominal step size manually and control with "FIXED-

STEP" has to be programmed, because the automatic step size detection is deactivated.

4.5 Alarm relay

For external contact the regulator is equipped with an alarm relay M (potential-free change-over contact).
The breaking capacity is 3A / 250V AC. The closing contact is connected to the clamps M and MS, the break
contact is connected to the clamps M and MO. This contact is programmed as life-contact. In case of failure

of the auxiliary voltage this contact automatically closes.

4.6 Digital input

The power factor regulator has got an digital input (clamps DI1 and DI2). This input is detected as active,
when there is a voltage between 50 and 250V AC. The function of this input can be programmed in the menu
"SETUP / ALARM / INPUT DI". More details for the programming can be found in chapter "ALARM/ INPUT
DI".

4.7 Digital output

For external contact the regulator BLR-CM is additionally equipped with a digital output (clamps DO1 and
DO2). This output is a potential-free closing contact. The breaking capacity is 5A / 250V AC. The function of
this output can be programmed in the menu "EXPERT / OUTPUT DQ". More details for the programming
can be found in chapter "expert / output DO".

5 Commissioning

1) Apply auxiliary-, measurement- and control voltage as well as measurement current, maybe remove

any short circuit link.

2) The regulator starts with synchronisation. This is displayed by "U<>LIMIT" in the top display area. Af-
ter this the device checks the current (short display of "I<LIMIT"). If the presettings are already cor-
rect in the top display area the symbol " " is displayed (correct function). If there is still the symbol

" " displayed, then it is necessary to adapt the settings.
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3) The regulator has got standard settings ex works. If the presettings (see table in chapter "standard
settings") are not compatible to the conditions on site, the settings have to be adapted. In the follow-
ing points the necessary settings are explained. After checking or adapting them, the correct function
of the regulator is ensured. For normal use it is not necessary to adapt the settings in the menu
"SETUP" (exception devices with transistor outputs!). ".

4) Adjustment of current transformer ratio:
100= 2Ll I E *1 1. aa Ue LIHITEE 1.88 u L:.I‘!IT DE
B o #1000 0 1

T t CT FACTOR '
—_‘ET q 15155 Iy
DEUTEE" THFO L_

ry - e ¥ =

..‘-- ﬂERbUF‘EHEHT

Select in menu "SETUP" the submenu "MEASUREMENT / CT FACTOR" by means of the %o
1¢1 » -keys.

By pushing the » -key a new value can be programmed. This can be done by the + / - keys
(increase or decrease value at the referring digit) and the » -key (select next digit). The ratio
has to be set for the value (e. g. 1000/5 = ratio 200). Reaching the last digit the new value is
stored by pushing the ...0O-key.

5) Adjustment of voltage transformer ratio:

1 UU WLInIT O roea L InIT @ . MIT @ ] 1.88
" t opI e apo Cos PHT o == .
STEFINFO ; ) O aat. o S
> SETUF £ > MEASURENEMT < B ¥ E el e
(. STEP 5] _

-*> + - - A 4 - b o - 4 o b o o =

—_

Select "MEASUREMENT / PT RATIO" by means of the ¢, -key.

By pushing the » -key a new value can be programmed. This can be done with the +/ - keys
(increase or decrease value at the indicated digit) and the » -key (select next digit). Reach-
ing the last digit the new value is stored by pushing the ...0-key.

6) Adjustment of nominal voltage (system voltage phase - phase):

LINIT B O t.ea g leﬂn { L
a 1.00 50N H 5 1 et H s
5>

STEFINFO aaden U
SETUFR 4 > MERSUREMENT ¢ %
DEVTCE INFO STEP T T e |
» + =+ - + - -+ e R e

Select "MEASUREMENT / NOMINAL VOLTAGE" by means of the ¢ -key.

By pushing the » -key a new value can be programmed. This can be done by the + /- keys
(increase or decrease value at the indicated digit) and the » -key (select next digit). Reach-

ing the last digit the new value is stored by pushing the ...0-key.
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7) Adjustment of connection type (measurement voltage):

1.00,UELINIT B [ toee WLt @0 0 188 WeLINTT 6
& 00T #1100 Cos PHT 1 j i1
2

':nTEF INFD
e € E NERZURENEMT <
EIEUIEE IHFC STEP

-*> + - - A 4 b

- Select "MEASUREMENT / CONNECTION" by means of the ¢, -key.

- By pushing the ...» -key either "U=L-L" (connection of measurement voltage phase , phase)
or "U=L-N" (connection of measurement voltage phase , neutral) can be selected. The dis-

played setting is stored automatically.
- Leave submenu by pushing the ...-key.
8) Adjustment of discharging time:

1I

LI
a :DD &[] o[ ||.:
t:t :uTEFI FiO
(-

ETUF £
EIEUIIZE IHFD

-+ + -

- Select "STEP / DISCHARGING TIME" by means of the ¢, / » -keys in the menu "SETUP".

- The discharging time can be set separately for each step. The step can be selected by push-
ing the + -key.

- After selecting the step a new value can be programmed by pushing the » -key. This can be
done by the help of the + / - keys (increase or decrease value at the referring digit) and the
» -key (select next digit). Reaching the last digit the new value is stored by pushing the ...0-

key.
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9) Adjustment of step type:
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- Select "STEP / STEP TYPE" by means of the ¢, -key.

- The step type can be set separately for each step. The referring step can be selected by

pushing the + -key.

- Changing the step type can be done by pushing the ...» -key. The following types can be

selected:
NORMAL = step is used for regulation
FIX-OFF = step is permanently off but it is signed as existing and blocked

FIX-ON = step is permanently on (step is switched on, when measurement voltage
is valid. These steps are supervised and switched off in critical situations)

OFF = step is permanently off and blend out
- Leave submenu by pushing the ...-key.

Unused output steps have to be set to "FIX OFF" or "OFF". So it is ensured, that these
steps are not used for the regulation any more and no needless alarms are caused! Fix

steps are labelled by the permanent symbol "!" next to the step number!

10) Adjustment of cos phi 1:

- Select "CONTROL / COS PHI 1" by means of the ¢,/ » -keys in the menu "SETUP".

- By pushing the » -key a new value can be programmed. This can be done by the + / - keys.

The new value is stored by pushing the ...0-key.






