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Indication cos(phi)=0.00; Switching of
fixed stages.

Measurement accuracy, switching
frequency.

Page 30, table of correction angle
changed.

Fuses and connection diagrams have been
corrected.

Switching in manual mode

Maximum and minimum storage all 15
minutes.

Functional expansion.

Technical data and brief instructions
added.

Generator mode = oFF.

RS485 interface.

Serial interface does not work at 50Hz
switching frequency.

Connection diagrams alarm output.

Address list Modbus expanded by
harmonics U/I.

Description of password programming.

Measurement and supply voltage L-N.
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Receipt Control Hints for usage

In order to ensure a perfect and safe use of the devicé&Safe and failure free operation can only be granted,

proper transport, expert storage, erection and mountimdnen the device is operated according to this manual!

and careful usage and maintenance are required. When

it may be supposed, that a safe operation is no longHrnis device may be put into service and used by quali-

possible, the device has to be put out of service and fied personnel according to the safety regulations and

protected against unintentional putting into service. instructions only. Please mind the additional legal and
safety regulations for the respective application.

A safe operation can no longer be assumed, when the
device Qualified personnel are persons, familiar with erection, mounting,
« shows visible damage putting into service and usage of the product and having the quali-

. ; . fications such as:
« does not work in spite of intact net supply,
* has been exposed to disadvantageous conditions fof Bducation or instruction / entitlement to switch, re-

longer time (e.g. storage out of the allowed CI'matf‘ease, ground or characterize current circuits and de-

without adaption tq the room cllmate,_ dew etc.) or_tran@ices according to the standards of safety techniques.
port use (e.g. falling from great height, even without

visible damage). « education or instruction in the care and usage of suit-

. _ able safety equipment according to the standards of
Please test the contents of delivery for completion, b y equip g

fore starting the installation of the device. All deliverec?afety techniques.
options are listed on the delivery papers.

In the attached description doc. no.: 1.020.030.x all de-

livery types and options for the reactive power control-

ler RM 2012 are listed.

A Attention!

This manual also describes options and
types, which were not delivered and there-
fore, do not belong to the contents of deliv-
ery.

Meaning of the symbols
A Warning of dangerous electrical voltage.

This symbol shall warn you of possible dangers, which can occur during maintenance, putting into service
and while usage.

@ Protective wire connection
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Product description Hints for maintenance
Intended use Before delivery the device is tested in various safety

The reactive power controller RM 2012 together witghecks and marked with a seal. If the device is opened,
external capacitor stages, serves for step by step cfeSe checks must be repeated. _

trolling of the phase shift angle cos(phi) in 50/60Hz low Nere is no guarantee for devices, which are opened
voltage networks. Depending on the type of the reaUt of the manufacturing works.

tive power controllers RM 2012, contactors or semi con- o

ductor switches can be controlled directly. Repairing and calibration _ _
Additionally, the following electrical quantities are measR€Pairing and calibration work can be carried out in the
ured and indicated: manufacturing works only.

- Voltage L2-L3,

- Currentin L1,

- Frequency,

- Sum real power (Consumption/supply),

- Sum reactive power (ind./cap.),

- uneven current harmonic waves 1. - 19. in %,
- uneven voltage harmonic waves 1. - 19. in %.

The harmonic contents are related to the rated voltagl\éaste management .
or rated current. he device can be disposed as electronical waste ac-

cording to the legal regulations and recycled.

Front foil

The cleaning of the front foil must be done with a soft
cloth using a common cleansing agent. Acid or acidic
agents may not be used for cleaning.

The connection is carried out on the back side via touch
proof spring power terminals.

Measurement and supply voltage are taken from the
measurement voltage and must be connected to e .
building installation via a separation (switch or powe ata prOteCt'on . ] . .
switch) and an overcurrent protection (6,3A). The data protection is carried out in a none volatile

The current measurement is carried out via a ../5A gemory (EEPROM); _ _
..I1A current transformer in one outer conductor. Changed programming data are saved immediately.

The relay outputs are suitable for contactor control, the
transistor outputs are provided for the control of fast
switching thyristor modules, switching at zero crossing.

El=Keyl [ =Key2 |Al =Key3 Page 5
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Funktional description

Measurement Switching of capacitor stages

The measurement is suited for 3 phase systems withRK 2012 calculates the required reactive power to reach
without neutral conductor for frequencies of 50Hz othe set target-cos(phi) from the current from one outer
60Hz. The electronical measurement system records agshductor and the voltage between two outer conduc-
digitalizes the effective values of voltage between Librs. If the cos(phi) deviates from target cos(phi), exter-

and L3 (L-N Option) and the current in L1. nal capacitor stages or transistor outputs are switched
In each second several snap check measurements @gier off.

carried out. As the current is only measured in ong automatic mode the capacitor stages are switched in
outer conductor, and the voltage only between two outer off, when the required reactive power is higher or

conductors, the measured values, which are relateddqual to the smallest stage power.

all three outer conductors, are exact for equal loadedthe power of the first capacitor stage is three times as

outer conductors only. high as the measured real power, all capacitor stages
The following electrical quantities are calculated: are switched off.

Current and current harmonics

Voltage and voltage harmonics Switching outputs

Real power, sum Depending on the variety of RM 2012, relay or transistor

Apparent power,sum outputs serve as switching outputs.

Reactive power, sum The relay outputs are suitable for controlling contactors

Reactive power for each stage and the transistor outputs can switch thyristor modules,

Reactive current for each stage that switch in zero crossing of voltage.

Cos(phi), For relay outputs the time between two connections or

Net frequency. disconnections is set to two seconds. Transistor outputs
The following information can be indicated: have no limitation of the switching period.

Number of switchings of each stage,

total connection time of each stage and Net return

the inner temperature. After net return, the set discharge time runs for the

RM 2012 measures the frequency of the measuremestay outputs. The transistor outputs do not mention the
and supply voltage and shows the average over 10 seischarge time.
onds.
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Reactive Power Controller RM 2012

Einspeisung Verbraucher
Supply Consumer
L1 K o L 230/400V 50Hz
L2 — K]
L3
£
F14 Modbus- oder E1 E7
HLﬂz..mA Modous- oder 1 e 1
rF13
2..10A L|A|B
0
1 11]s
s1\ pl/g2 L2
- L|A]B
DT 8 [5 ef 2 T [Rilzly |
} | I I | :
RM 2012 L Option
- — = K1-+-+- K7 -+/-+-
Alarmausgang % % —/ % % —/
Alarm output I I P P | | ‘ | | |
0 (L] ]
&) m 14 16 [1]12]3]4]5]6][7]8]9]10[11]12]
A_L Kontakt im [l j] [L '_[TLI
- Storfall offen
Interner Corjtact opens K1 K7 L }3 L }3
Temperaturfihler during alarm

Ziel-cos @ Lftermotor 10200592
Umschaltung

Target-cos ¢

changeover

Diagr.: Connection example, power factor controller with measurement and supply voltage L2-L3,12 relais outputs,
target cos(phi) changeover and alarm output.

Einspeisung

Verbraucher
Supply Consumer
L1 K L 230/400V 50Hz
L2 — K|
L3
Modbus- oder F1 F7
H\_ Profibus-Master H H [] [] H H
F13
2..10A L]|A[B
s1\ o1/g2 R
~ L|AlB
(k] ]TL] 13 15 [c] [e%] [ [21]22[23] |
| |
| I I |
%_ l_ Option l
- —— K1—/-+- K7 -/-+/-
Alarmausgang 7/ % —/ 7[ % %
Alarm output / |/ |/ I/ |/ | ‘
= [N] 14 16 [1]2]3]4]5]6][7]8]9]10[11]12]
Interner g?"nrtfall(lt i'fo‘ [:]4 j ¢4 '_[,L]
T turfiinl ortall ofien
|n?21rg:|rau e Cor_1tact opens KA1 K7 iﬁﬁ Zﬁﬁ
Temperature Sensor during alarm =
N
PE—-¢—— - - - — - —
Ziel-cos ¢ 1020.087.0
Umschaltung
Target-cos ¢
changeover

Diagr.: Connection example, power factor controller with measurement and supply voltage L-N,12 relais outputs,
target cos(phi) changeover and alarm output.
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Reactive Power Controller RM 2012

Hints for installation

Mounting place

Measurement and supply voltage

The reactive power controller RM 2012 is suited foffhe measurement is suited for 3 phase systems with or
mounting and operation in reactive power compensatiQfithout neutral conductor. Measurement and supply

systems.

voltage are taken from the measurement voltage and
must be connected to the building installation via a

The connection is carried out on the back side via touggparation (switch or power switch) and an overcurrent
proof spring power terminals.

Einspeisung Verbraucher
Supply Consumer
/R /R .
T T [ Richtig
EVU- Correct
Messung RM 2012 - —
Electricity-
Meter
Einspeisung Verbraucher
Supply Consumer
—_—
/R . /R
\r I j/ Falsch
EVU- False
Messung — -{RM 2012
Electricity-
Meter
Einspeisung Verbraucher
Supply Consumer
? -
=T Falsch
Messung RM 2012 [~ False
Electricity-
Meter
Einspeisung Verbraucher
Supply Consumer
—»
/R . /R
\\/ [ \r Falsch
EVU- False
RM 2012 — - Messung
Electricity-
Meter

protection (2A...10A).

Attention!

The operating voltage for the contactors
should be taken from an outer conductor con-
nected to the reactive power controller.

The reactive power controller measures and supervises
the voltage between two outer conductors. If one of
those two fails, the reactive power controller gets no
more measurement and operating voltage, and switches
on the capacitive stages after net return according to
the programmed times.

If the third outer conductor is missing, this will not be
recognized by the reactive power controller. If the con-
tactors are supplied by this outer conductor, the contac-
tors can attract simultaneously and without considera-
tion of the discharge time after net return.

'RM 2012
| Messung
‘ Measurement . /

| L/L
[ siehe Typenschild \

label
0,01 .. 5A see type labe

L1 K e | |
L2 ./5(1)A

Verbraucher
Consumer

Abb.: Anschluss der Mess- und Hilfsspannung zwischen
L2-L3 und der Strommessung U(ber Stromwandlers.

Page 8
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Reactive Power Controller RM 2012

- - T N, Sum current measurement
RM 2012 If RM 2012 is connected to a sum current transformer,
| " I the total transformation ratio must be programmed.
[=2:2]
| vesmant
/ Verbraucher 1 Verbraucher 2
| Un | § Consumer 1 Consumer 2
siche Typenschild ]
0,01..54 sea type labal Ll | L
AU - Il 1l
| K |k L k |K
Kl ‘UN | AK AL | [BK|BL
|
| k [
I
| Einspeisung 1 RM 2012 Einspeisung 2
6.3 [] | Supply 1 Supply 2
. | . .
2 Tl | Diagr. Measurement via sum current transformers
L3 Verbraucher
W | Consumer )
P 1 —J Attention!
- - - - - — = - A For unequal load of the outer conductors, the

current should be measured in the outer con-

ductor, which is loaded most heavily.
Abb.: Anschluss der Mess- und Hilfsspannung zwischen

L1-N und der Strommessung (ber Stromwandlers.

Current measurement

The current measurement is carried out via ../5A or ../
1A current transformers.

If the current must be measured with an Amperemeter
additionally to RM 2012, it must be connected in series.

Verbraucher
Consumer

L | |I
‘l RM 2012
k

|k

()
Einspeisung \J
Supply

Diagr. Measurement with Amperemeter in series
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Installation and putting into service

Measurement and supply voltage RM 2012 - T
The controller RM 2012 can be delivered in two connec-

tion varieties for the measurement and supply voltage. | Messung \
In the versiormeasurement L-L, the measurement and ! . Measurement /
supply voltage must be taken from two outer conduc- ‘ ‘

tors. In versionmeasurement L-N the measurement | L/L /
and supply voltage must be taken between outer con- | siehe Typenschild \
ductor L and neutral N. 001 . 5a Se€WyPElabel &

Before connection, please ensure, that the local net con-
ditions match the data on type plate. The range of the
measurement and supply voltage is given by the type k|1 L2|L3
plate and is connected via a fuse (2...10A, time lag type)

Attention!

A The measurement and supply voltage must
come from the low voltage net, which is su-
pervised.

The connected measurement and supply voltage may L1 K| |
not exceed the voltage, mentioned on type plate fo L2 /5(A
more than 10% or underscore for more than 15%. 3
To ensure, that the connected measurement and sup
voltage is within the allowed range, please check th
voltage at the terminal with a voltmeter. =

Verbraucher
Consumer

Diagr.: Connection of measurement and supply voltage
Attention! (L2-L3) and current transformer.
Voltage, which is out of the indicated range
on type plate can destroy the instrument.

If the measurement and supply voltage is within the RM 2012
allowed range, RM 2012 indicates the voltage on the ! Messung
terminal. ‘ ‘ Measurement
While measuring via voltage transformers, the voltage ‘

transformer ratio must be programmed. |

| LN [ §
siehe Typenschild S
. 0,01..5A see type label
Q Attention! N 1 j;_
The operating voltage for the contactors should F
be received from an outer conductor connected
to the controller. k|1 L1IN

6,3A D

L1 —
L2 ../5(1A
L3 : Verbraucher

Consumer

Diagr.: Connection of measurement and supply voltage
(L1-N) and current transformer.
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Current measurement

and | (/5A or /1A) from the outer conductor L1.

Real power
The current transformer is connected to the clampslkcurrent and voltage are connected to RM 2012 ac-
cording to the connection diagram, a positive real power
Please ensure during the installation of the current traris-displayed in case of real power consumption. Real
former, that the current transformer is passed by tlpower with a negative sign in the indication points to

consumer current but not by the compensation currenthe supply of real power or an error of connection.
The current can be measured by an Amperemeter Rossible error:

compare it with the current indicated by RM 2012 te Voltage and current are measured in the wrong outer

check. Please note, that the factory's presettings of tbenductor.
current transformer ratio is set to 10 and must be adaptedhe current transformer clamps (k-1) are exchanged.

to the existing current transformer.
If you should short-circuit the current transformer, the
indicated value on RM 2012 must decrease to OA.

Examples for the setting of the current transformer A

Example 1

Current transformer 200A/5A

Set RM 2012 to 40

Example 2

Current transformer 500A/1A

Set RM 2012 to 500

Example 3

Sum current transformer 1000A+1000A/1A

Set RM 2012 to 2000
Attention!

A None earthed current transformer clamps can
be live.

Attention!
For unequal load of the outer conductors, the
current should be measured in the outer con-

ductor, which is loaded most heavily.

El=Keyl | =Key2 [A] =Key3
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Switching outputs Transistor outputs

The reactive power controller RM 2012 can be equippegemi conductor switches, switching at zero crossing,

with up to 12 switching outputs. The switching output§ust be connected to the transistor outputs of the reac-
can be equipped either with relay or transistor outputdve power controller.

If a device is equipped with relay or transistor output§he transistor outputs switch the voltage of an external

it is not shown on display. The equipment can be seéff- Nt supply to the semiconductor switches.

in the connection diagram on the back of RM 2012.

- +
Relay outputs 15-30vVDC

Capacitor contactors can be connected to the relay out-

puts according to the connection example "Relay out- . D FO.2A

puts". | RM 2012

==
% Nz
AL
|
D 7
3 [2 K+

|

|

|

|

|

| |
— | >

| N

| |

| |

L

L | Diagr.: Connection example "Transistor outputs"

Check switching outputs

Please switch in the capacitor stages in manual mode:
The inductive reactive power is decreased by the power
of the respective capacitor stage.

Diagr.:Connection example "Relay outputs” Please switch off the capacitor stages in manual mode:
The inductive reactive power is increased by the power
of the respective capacitor stage.

Possibility of errors:
The outputs do not switch
- Relay output defective.
- Transistor output defective.
The change of the reactive power is faulty
- The current is measured incorrectly.
- A wrong current transformer ratio is set.
- The current is measured in the wrong outer

Attention !

For devices with relay or transistor outputs,
there are different control voltages applied
to the switching outputs.

conductor.
Attention! - The voltage is measured in the wrong outer
A The relai and transistor outputs are live. conductors.

- The current transformer clamps k-l are exchanged.
The reactive power does not change
- The current transformer is installed at the wrong

Attention! place.

A If a switching frequency of 50Hz is programmed - Switching outputs faulty.
for the transistor outputs, the serial interface - The wrong control voltage is connected to the
does not work! switching outputs.
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Reactive Power Controller RM 2012

Target-cos(phi) changeover Alarm output

Via the inputtarget-cos(phi) changeoveit can be The alarm relay attracts in undisturbed operation, and
changed over betweetarget-cos(phil)and target- the contact of the alarm output is closed. If a distur-
cos(phi2) bance occurs, the alarm relay releases and the contact is
If there is no voltage at the input, therget-cos(phil) opened. Various events can be assigned to the alarm
is active. If there is a 85 bis 265V AC connected to theutput via OR-logic interconnections. Each event is as-

input, thetarget-cos(phi2)s active. signed to an alarm number, an alarm delay and alarm
duration.
85 - 265V AC
RM 2012 Q max. 250V
AN
AT 92 e S
) | I
o1 .
| .
Diagr.: Connection diagram target-cos(phi) changeover | L :
| |
. | . L
In the standard display (please see example), apart from . |
the active channels and the actual cos(phi) also the ac- . —
tive target-cos(phi) is indicated. Diagr.: Connection diagram alarm output
123
cos ¢ "_-" ':"
ind e
@ (o) Check alarm output
o // _ If there is no alarm, the alarm relay attracts immedi-
Target-cos(phil) is acfive. Acltual cos(phi) mean aiely. In order to trigger off an alarm, the threshold for
value

overtemperature can be set to zero, for instance, and
the alarm relay releases immediately.

cosé ,_":'l - - Error
ind I ‘miminyl
Ohava = gl

Prog

Actual cos(phi) mean

Target-cos(phi2) is active. value
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RS485 Interface (Option)

Transmission protocols Terminal resistors
Two transmission protocols are available for the conneti-RM 2012 is connected to the end of the bus cable, the
tion to an existing field bus system: bus cable must be terminated at this point with resistors.
0 - Modbus RTU (Slave) and The required resistors are integrated withinfi¢ 2012
1 - Profibus DP VO (Slave) . and are activated in position ON.

With Modbus protocol you can have access to the data of
table 1, and with Profibus protocol you can have access - - - -

to the data of table 2. Termination
392R 221R 392R sy
+
Bus structure j GND H ~ |
All devices are connected in bus structure (line). In one
segment up to 32 participiants can be assembled. At the ON|E| |E|OFF
end and the beginning of each segment, the cable must '
be terminated by resistors. RIM 2012 you can activate
these resistors with two plug-ins. |
For more than 32 participiants you must use a repeater ' B 53] ,'"I
(line amplifier) to connect the single segments. o A 7o) : :
|
Shielding | GNP 'Z'_‘T’I
For connections via RS485 interface, you need a pro- RM 2012 é
tected and twisted cable. To achieve a sufficient protec- P07 — - - !

tion result, the shielding must be connected at both enBs . .
. ; . iagr. Connection RS485 interface

extensively to the housing or parts of the cabinet.

Cable specifications

The maximum cable length depends on cable type and

transmission speed. We recommend cable type A.

Cable parameter] Type A Typ B

Impedance 135-1650hm 100-1300hm
(f = 3-20MHz) (f > 100kHz)

Capacity < 30pF/m < 60pF/m

Resistance <110 Ohm/km -

Diameter >= 0,34mm2 >=0,22mm2

(AWG22) (AWG24)
Cable length

The following table shows the maximum cable length in
meters (m) for various transmission speed

Baud rate (kbit/s)
Cable typ 9.6 19.2 93.75 187.5 500 1500

Type A 1200 1200 1200 1000 400 200
Type B 1200 1200 1200 600 200 70
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Removal of errors

Description of the error

Possible cause Remedy

No indication.

Current
too little / too high.

Voltage
L2-L3 too little / too high.

Real power
too little / too high.

Real power supply/con-
sumption exchanged.

Cos(phi) = 0.00

Cos(phi)
too high / too little.

- Wrong measurement and supply voltag®lease check measurement and sup-
connected. ply voltage.
- Prefuse (10A time-lag type) has triggered.

- Current measurement in the wrong outePlease check current measurement.
conductor.

- Wrong current transformer ratio.

- Current out of measuring range.

- Current transformer clamps are bridged.

- One current transformer line is interrupted.

- A current measuring device is connected

parallely.

- Wrong voltage transformer ratio.

- Uneven load of the outer conductors. Please check voltage measurement.
- Wrong voltage transformer ratio.

- Voltage and/or current are measured incorPlease check current and voltage
rectly. measurement.

- Voltage and current are measured in the

wrong outer conductors.

- Voltage and/or current are measured incorPlease check current and voltage
rectly. measurement.

- The current transformer connection (k-I) is

exchanged.

The measuring current is smaller but 10mA.Please check current measurement.
The measuring voltage is interrupted.
The current transformer clamps are bridged.

- Voltage is measured incorrectly. Please check current and voltage
- Current is measured incorrectly. measurement.
- Real power is measured incorrectly.

Cos(phi) does not change, The current transformer is installed after theCheck and correct connection.

although all capacitor
stages were switched in.

Cos(phi) is indicated ca-
pacitive on RM 2012, but,

nevertheless, the reactive
power meter measures re-

active power.
RM 2012 only connects

measurement of the energy supplier. (Please see hints for installation)

Current and voltage are connected in-cor€heck and correct connection.
rectly. (Please see hints for installation)

The capacitor current is not detected by th€heck and correct mounting posi-

stages, but does not dis-current transformer. tion of the current transformer.

connect.

Capacitive stages are faulty. Check capacitive stages.

The outputs can only be The measurement and operating voltage i€heck measurement and operating

disconnected. exceeded by more than 10%. voltage.
RM 2012 shows a cos(phi) Current measurement in wrong phase. Check measurement and operating
of 0,2 - 0,4 capacitive. L1 and L3 are exchanged. voltage.
It does not work. The device is defective. Send the device to the manufacturer

with an exact description of the error.
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Reactive Power Controller RM 2012

Service
If certain questions appear, which are not mentioned in
this handbook, please call us directly.
To be able to support you, we require the following
information:

- Device description (see type plate),

- Serial number (see type plate),

- Software Release,

- Measurement and supply voltage and

- Exact description of the error.

You can reach us:
Monday to Thursday from 07:00 to 15:00
and on Friday from 07:00 to 12:00

FRAKO

Kondensatoren- und Anlagenbau GmbH
Tscheulinstral3e 21a

D-79331 Teningen

Telefon (0 7641) 453-0

Fax (07641) 453-535

e-mail: info@frako.de

Internet: http://www.frako.de
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Display and use Automatic mode
In the front side of RM 2012 there is a digital indicatiosiutomatic mode is marked by the symiapl
and three keys, with which you can question data arl@l automatic mode, there is:

program the device. - the switching condition of capacitive stages,

If you are in automatical mode, you can change beihe actual value of cos(phi) indicated,

tween the operating modes using key 1: - Connection and disconnection of capacitive stages,
automatic mode, - all 15 minutes saving of
manual mode, peak and lowest values,
standard programming and number of switchings of the capacitor stages and
expanded programming the switching times of capacitor stages.

- Indication of measured values using key 2 and 3.

Tz There are three possibilities to reach automatic mode:
. m v - after net return,
automatic mode— 1< ©@1¢2 7 leam T 11 oo - pressing key 1 for about 2 seconds,

manual mOde/'ng/ - pressing no key in programming mode for 1
standard programmi

expanded programmin

123

In standard programming often needed settings are car- cos¢
ried out such as current transformer ratio or the number ind

(@) ¢1
of stages.
In expanded programming those settings are carried o
which are used not as often, such as discharge time or

choke degree.

ﬁHtomaUC mode Actual value cos(phi)

To reach the expanded programming from automatic
mode, leaf through the standard programming using key
1 until the symbol "Prog" appears. Confirm selection
with key 2, and you are in expanded programming.

Manual mode

In manual mode, you can switch in capacitor stages
using key 3, and switch off capacitor stages using key
2. The time between two switchings is only limited by
the programmed discharge time. If one stage shall be
connected in manual mode and a discharge time is run-
ning, the number and capacitor stage is flashing.

If no capacitors are switched in manual mode, an
automatical jumpback to automatical mode is carried
out after 15 minutes.

Connected stages
\

.52

.
N

Manual mode
Reactive power
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Key functions

Automatic mode

Q

Manual mode

Standard programming

Expanded programming

Prog

Change mode

short —

Password

Pl
=

—t

2 seconds

i

rrC

=

Prog

-
L.

e

Prog

i

2 seconds

Programmin

[{@)]

Programming

Meas. values
gﬂx Menue E)A Menue
o °
Programming Programming
@ Meas. values Menue @ Menue
S %YL ‘547 i S Programming
0| < 4 Programming = g 0
i Meas. valuesMeas. values S Menue n Vv Menue
B
long short
Programming Programming
Menue Menue
%> Confirm selection
g’ @ Select number @ Select number
I
&
= N o]
S o o
o short number +1 short number +1
long number -1 long number -1
I mimIEin]
O.ooLo O.oo.o
short value *10 short value *10
long value /10 long value /10
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Standard programming Target cos(phi)
In the standard programming, the settings needed frg-automatic mode RN
quently are carried out, such as: 2012 tries to reach the —
- target-cos(phil), set target power fact I0sé ":,' ':" '—,
- target-cos(phi2), by switching in or off o ' -—

- current transformer ratio,
- learning of configuration,

- power of the first capacitive stage,

- stage ratio,
- number of stages,

the capacitor stages.
It is possible to set a target-cos(phil) and a target-
cos(phi2). Devices without target-cos(phi) changeover
always use the target-cos(phil). Devices with an input
for target-cos(phi) changeover switch to target-cos(phi2),

whenever the input is active.
Range 0.80cap. - 1.00 - 0.80ind.

- delete peak values (no indication).

mimimyn
@ =142 = Ieam. = 1:1... Prog

Standard-Programming/ 123
1z
! L0

@ (o)

The active target-cos(phi) is indicated in the measured
value indication for the actual-cos(phi).
Example:

In delivery condition no password is programmed. Th@utomatic mode ——
change from automatic mode into standard progra
ming is carried out without password protection.

If a password is programmed by the user, the change
from automatic mode to standard programming is car-
ried out only after password clearance.

Marget-cos(phil) is active.

Change from automatic mode to standard programminﬁ—q—qo LA MmN
ess key for about [2

and back:

Automatic mode

Standard
Programming

seconds to select aut(c)o—s(1>
matic mode. ind
Q

1

2

$1

3

La5

Automatic mode

Press key 1 to leaf to

Q@
short ﬁ>
< 2 seconds

Password | —& manual mode until in- minimlin
dication target cos ::,bt”':,
(phi). AN

Manual mode

La5

Select the number to be
changed using key 2.
The selected numbéps?
flashes. 01
Change the selected

number by pressing \—Targetcos(phil)
key 3.

Press key 1 for about 2 seconds. You return to auto-
matic mode, and the changes are saved immediately.
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Current transformer ratio
At the measuring in-

put of the current
measure-ment either 1 iri

5A or /1A current LJLI 1.l

transformers can be
connected. In order to get a correct current and power
indication, the current transformer ratio of the connected
current transformer must be set to RM 2012. If the current
is measured via a sum current transformer, the total
current transformer ratio must be set.

~

Example 1: Current transformer 500A/5A

The current transformer ratio is now calculated to
500A : 5A =100

A ratio of 100 must be set on the device.

Example 2: Current transformer 200A/1A

The current transformer ratio is calculated to
200A : 1A =200

A ratio of 200 must be set on the device.

Example 3: Sum current transformer
Transformer 1 200/5A
Transformer 2 400/5A
Sum current transformer  5+5/5A
The current transformer ratio is calculated to
(200A + 400A) : 5A
600A : 5A =120

Programming
Example: Current transformer ratio 1000

Select indication fo
current transformer ra- E'l E'l E,l E'l
tio using key 1. AL

The automatic symb P $1¢2 = learn =1:1... 03 Prog
disappears. AN AN CT ratio
Automatic mode

Select the digit to be
changed. The selected mnirir,
digit is flashing.
Change the selected
digit pressing key 3.

=

Current transformer ratios of more but 1000 are indi-
cated with a decimal point automatically.
Example: Current transformer ratio = 1200
1200 = 1.200k
Indication on display "1.200k"
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Learning of the configuration Start learning
After installation of the Go to symbolearn us-
controller there is the - ing key 1.
possibility to learn and ' ,_ ,_ Select action (oFF, 1, :'l
save the configuration = 2, 3) with key 3. o -
with the functior Start learning with key
"learn”. 1.
The symbolearn flashes. The controller learns.
Important requirements are: During the learning the capacitor stages are switched

- The discharge time for capacitors is set to 60 second@! several times. The learning can only be interrupted

when the device is delivered. For capacitors with long®8y switching off the power factor controller.

discharge timeshe discharge time must be checked The duration of the learning procedure depends on the
and changed before using the "learn" function net conditions, the number of capacitor stages and the
- The current transformer must be flown through byet discharge time for the capacitors.

consumer and compensation current.

- The measurement and supply voltage may not be takéfien the learning procedure is finished, the detected

from phase to N. correction angle, in the
- i ample 270°, is indj-
tioan_]e compensation system must be ready for oper?;tedP = _'”_,”:'
The learned character- L Prog
istics are saved.
The learning function of the controller is devided into
two steps: After 60 seconds the controller changes to automatic
Step 1 - Learning of the connection configuration mode. Pressing key 1 for 2 seconds, you reach auto-

Here the correction angle between current transformgtatic mode at once.
and measurement and supply voltage is detected.

Step 2 - Learning of the capacitor stages

Here the number of outputs and the stage power of
each stage is detected.

The following requirements are neccessary:

- The switching of a capacitor stage must cause a change
of current of at least 50mA at current input.

- The stage power of the stage to be learned must be
bigger than 1% of the measuring range of the control-
ler.

Attention!
After learning, the saved configurations must be checked,
if they are plausible.

Attention!
After learning, the saved configurations must be
checked, if they are plausible.

The following actions can be carried out:
oFF - No learning.
1 - Step 1, learning of the connection configura-
tion.
2 - Step 2, learning of capacitor stages.
3 - Step 1+ 2, learning of the connection
configuration and capacitor stages.
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Stage power Stage ratio

The stage power is the The stage ratio states
power of a capacitgr the ratio of the stage
stage. In the standard ”_-l'l'_-l'l,_-l' kvar|  power of the various E' '—”_:”_:,'
programming the stage = capacitor stages. The Lo
power can only be pro- power of the first ca-
grammed for the first stage. In the expanded programacitor stage serves as a reference. The stage ratio is
ming you can set the stage power for each capacitprogrammable for each stage up to the fifth stage.

stage. If you only enter the stage power for the first Setting range : 0 - 9

capacitor stage, the other stages are fixed by the stdgethe display only the stage ratio for the capacitor
ratio. The stage power of each capacitor stage can $fages 2, 3, 4 and 5 are indicated. The stage ratio for
calculated from the first stage and the correspondirife first capacitor stage is always 1.

stage ratio.

Ratio Ovar - 9999kvar
Example 1 Example 1
Power of the first capacitor stage = 10kvar The stage ratio is programmed to 1:2:4:8:8:8..., and in
Stage ratio =1:1:1:1:1.... the four digit-display, only the part "2:4:8:8" is indi-
All following stages have the power: 10kvar cated.

1. capacitor stage
Example 2 //5_ capacitor stage
Power of the first capacitor stage = 20kvar
Stage ratio = 1:2:4:88... 1.2.4.8.8.8....

The stages have the power:

_ —
1. Stage = 20kvar Indicated on display.
2. Stage = 40kvar
3. Stage = 80kvar Example 2
4. Stage = 160kvar The stage ratio is programmed to 1:2:0:2:2:2.... In the
5. Stage = 160kvar 4-digit display only the part "2:0:2:2" is indicated.
etc.
1. capacitor stage
//5. capacitor stage
Example: Programming stage power 1 . 2 . O . 2 . 2 . 2 .

Please select the indi-

cation for stage power El, El' E,I El'

Indicated on display.
If the first capacitor stage has a power of 10kvar, the

using key 1. _
The automatic symbofe =$1¢2 = leam .Tm... £ Prog foIIowwllgSstages have the power: Lok
i . Stage = 10kvar
disappears. \ iLa:grengﬁzver 2. Stage = 20kvar
3. Stage = Okvar
Select the digit to be 4. Stage = 20kvar
changed using key 2. I S. Stage = 20kvar
The selected digit is NI etc.
flashing. =
Change the digit by
pressing key 3. Example: Programming stage ratio
If all numbers are flashing, the decimal point of the sdtlease select the indi-
number is moved. cation of the stage ra- El'El'l'_:l'El'
tio using key 1. S
The automatic symbof = $162 & leam = 11 B3 Prog

disappears. \; Stage ratio
Automatic

Please select the digit
to be changed using

key 2. The selected _“_”:-”:-,l
digit is flashing. E .

Change the selected 11..
digit by pressing key 3.
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Switching outputs

The reactive powe
controller RM 2012 cal
be equipped with up 1
12 switching outputs.

-

Example 1: RM 2012 with 12 relay outputs

10 of the 12 existing outputs shall be engaged.

The programming and indication of the switching out-
puts is carried out in the menu standard programming.

o >

I

Switching outputs_/

The switching outputs can be equipped with either r@lease select the indi-
lay or transistor outputs. cation of the switching
If a device is equipped with relay or transistor outputsutputs using key 1.
it cannot be read on display. The equipment can onfshe automatic symb
be seen on the back side of RM 2012 in the connectigisappears.

cooo

o = ¢162 = learn =F L1.

Prog

Switching outputs

example. Automatic
Please select the digit

RM 2012 is available in three varieties regarding th@ be changed usirg

switching outputs. key 2. The selected Il

1. Only relay outputs digit is flashing. I L!:
Change the selected

2. Only transistor outputs e _
3. Relay and transistor outputs mixed digit by pressing key 3.

In the menus of the standard programming, only the

variations 1 and 2 can be programmed.

In mixed operation the switching outputs with smaller

numbers are always the relay outputs. Example 2: RM 2012 with 3 transistor outputs

The relay outputs in mixed operation are programmesiease check, if 3 transistor outputs are programmed.
in the menu of standard programming, and the transighe programming and indication of the switching out-

tor outputs are programmed in the menu of expandggts is carried out in the menu standard programming.
programming. The programming of the transistor out-

puts is carried out indirectly via the stage power of the o
switching outputs. For transistor outputs, to which nglease go to the indi
semiconductor switch is connected, a capacitor powg@tion of the number of

good

of Okvar is set. stages. ! L
The automatic Symb N = 192 = learn == 1:1... B3 Prog
Switching outputs disappears. \ Switching outputs
Automatic
Variety 123456 7 8|9 10 11 120nly two stages are
programmed! 1
3R RRR Select the digit to be L'C
3T TTT changed using key 2.
6R RRR RRR The selected digit is
6T TTT|TTT flashing.
6R6T RRR RRRTTT T TT Change the selected
12R RRR RRR R RR R R R digitusingkey 3.
12T TTT, TTT T TT TTT
T= Transistor outputs
R= Relay outputs
Diagr. Varieties of the switching outputs
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Delete peak and lowest values
Peak and lowest values

Example 3: RM 2012 6R6T with 6 transistor outputs angf various measured

I\ -1
6 relay outputs values are saved every y 7] :: L
Two transistor outputs and 6 relay outputs shall be Pr95 minutes.

grammed. _ _ The peak values and
The programming of the relay outputs is carried out ipvast values can only be deleted altogether.
the menu standard programming, and the programmirg,o following values are not deleted:

of the transistor outputs is carried out in the menu ex- Peak temperature value

panded programming. Switching time of the capacitor stages and

. Number of switchings per stage.
1. step: Programming of the relay outputs.

In standard program-=

ming you move to the 'mim

indication of the i

number of stages using a Example: Delete peak values

key 1. 6 stages are pro- Move to indication fo

grammed, so no change is required. peak and lowest values i 11

by pressing key 1. voCoIC

_ _ The automatic symboto

%.hztep. Programmmg of the trar_15|stor outputs_. _ disappears. AN Automatic

programming of the transistor outputs is carried

out in the expanded Select delete with key 3

programming. = Text "on" is flashing. A

Please move to the ex- ,— 'm ':, With key 1 you move Y D "1

panded programming - Prog to the expanded pro-

using key 1. Now press gramming and activate

key 2. deletion.
In the expanded pro

gramming appears the I~ ]
menu point "Fix L. 11
stages". Prog

Using key 3, you react

=
i

the indication stage Inririnri .
power. Ll

= Prog
Here the stage (7) is se -
lected by pressing key
2. Please confirm with .'__”__”_ VAT
keyl. One digit for the = Prog
stage power is flashing.

flashing

If this stage is engaged, the required stage power must
be programmed by pressing the keys 2 and 3.

Select the digit to be changed using key 2. The selected
digit is flashing. Now change the digit using key 3.

If all ciphers are flashing, the shown digit can be multi-
plied by 10 using key 3. Also the dimension of the unit
can be changed.
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Expanded programming

:—i — .
L‘

gramming those set
tings are carried out A
which are required

Prog

very rarely.

Fix stages
The first three capaci-
tor stages can be fixed
switched in alterna
tively. Fix stages are
marked by a line be

Prog

With key 3 you can change between the indication!W the number of the capacitor stage. _
With key 1 the selected indication can be chosen f&ix stages cannot be included in the controlling. Never-

changing.

theless they are considered in the stage ratio, so that in
the stage ratio in the most disadvantageous case (three

The following settings and readings can be carried out i Stages) in the standard programming only two stage

expanded programming:
Fix stages,
Discharge time,

Disconnection pause of relay stages,

Power station service,
Stage power, 1. - 2. stage,
Choke degree,

Voltage transformer ratio,
Harmonic table,

Switching frequency of transistor stages,

Alarm calls,
Averaging time for reactive power,

Averaging time of the mean value cos(phi),

Fan control,

Overtemperature disconnection,
Indication in manual mode,
Password,

Contrast,

Reset of programming,
Connection configuration,
Software release and

Serial number.Power station service,

Stage power, 1. - 2. stage,
Choke degree,

Voltage transformer ratio,
Harmonic table,

Switching frequency of transistor stages,

Alarm calls,
Averaging time for reactive power,

Averaging time of the mean value cos(phi),

Fan control,

Overtemperature disconnection,
Indication in manual mode,
Password,

Contrast,

Reset of programming,
Connection configuration,
Software release,

ratios are available. To get a better solution of the stage
power, the capacitor power must be set for every single
stage in the expanded programming .

Example 1: Indication of stage ratio

1. capacitor stage (Fix stage)

2. capacitor stage (Fix stage)

%3. capacitor stage (Fix stage)
1:2:4:8:¢

Indicated on display

controllable capacitor stages

Example 2:Indication of fix stages in automatic mode

Capacitor stages 5,6 and 12
are switched in

The fix stages 1, 2 and
3 are switched in

T23Y56 12
The actual mean co§os<)%_ﬁ:'r_)
o
L'._

hi) is 0.96ind. ind
(phi) e @

Target-cos(phi2) is active.

Example: Programming of fix stages
Please select the fix

Serial number and
RS485 interface.

stages by using key 1. ' ? 3'_ i

The first three stage

numbers are flashing L. I brog
All three fix stages
are switched on.

With key 3 you switch

in the fix stages. éé,— I

With key 2 you dist L Tl

connect the fix stages. ’ Prog

Confirm selection with

key 1 and continue with expanded programming using

key3.

El=Keyl | =Key2 [A] =Key3
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Discharge time Disconnection pause
The discharge tim The disconnectio
means the time, which — pause means the time —
each capacitor stage L—,' ,’:,' after the connection of ":,' ,”—, .
has got for discharge = Prog a capacitor stage, |n == Prog
which it is forbidden to
Setting range : 0 - 1200 seconds disconnect the next stage.

Setting range : 0 - 1200 seconds
The discharge time will be started after a net return and
after switching of a capacitor stage. The disconnection pause is not valid for capacitor stages,
Capacitor stages controlled by transistor outputs mustvitched via transistor outputs.
not consider the discharge time, as the therewith con-
trolled semiconductor switches in the zero crossing d&xample: Programming of disconnection pause
voltage. With key 3 you leaf to the disconnection pause in ex-
panded programming. Please press key 1. In this exam-
ple a disconnection pause of 15 seconds is indicated.

Example: Programming discharge time

With key 3 you can leaf to the discharge time in th | he digi h ina kev 2. Th
expanded programming. With key 1 you get into pro%'e ect the digit to be changed by using key 2. The

. - . ) selected digit is flash-
gramming mode. In this example a discharge time (?fg -
60 seconds is indicated. Change the selected 'l:'l 'll_' S
Select the digit to b digit using key 3. = Prog
changed using key 2. 1 ri
The selected digit is L”':”_l s
flashing. * Prog

Change digit using key P_ressing key 1 you Ieavg the programming mode and
3 with key 3 you can continue leafing through the ex-

. ] panded programming.
Pressing key 1 you leave the programming mode and

with key 3 you can continue leafing through the ex-
panded programming.
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Power station service
By setting "power st
tion service" the reac
tion of the controller g

If real power is generated in a certain application, the
following situations can arise:

H,:,FF Case a.

—~

small currents is con- Prog The generated real power is smaller than the demand.
trolled. Additionally real power is delivered by the energy sup-
Presetting:  Power station service = "oFF" plier.

Power station service= "oFF" Case b.

If no or a very small current is flowing through theThe generated real power is bigger than the demand.
current transformer, all connected capacitor stages d@eal power is supplied.
switched off one after the other.
Case c.
Power station service = "on" The generated real power corresponds to the demand.
If delivery (power station service) and consumption is
possible, connected stages must remain connectedlncall cases the required reactive power is supplied by
the net, even if no current is measured. the energy supplier, or even better, by a compensation
system.
The following situation can come into being. The needed
real power is completely generated (case c.) by the gen-
erator, and the reactive power is completely supplied

Programming _ _ by a compensation system.
Example: Power station service There is no current flowing through the current trans-
Go to power station service in expanded programmingymer. |f the power station service, by mistake, is on
using key 3. "oFF", the capacitor stages are disconnected. Then a
Confirm selection with reactive current is flowing again through the current
key 1. transformer. The controller detects a need for compen-
Text "on" flashes. l:l ri sation, and connectes the stages again. The reactive cur-
Set function "power i Prog rent is compensated. Again, no current is flowing.
station service" to "oFF" using key 2 and to "on" usinghe problem is, that the number of switchings is in-
key 3. creased.
Confirm with key 1 and continue with expanded proFor power station service, especially in case cptiveer
gramming pressing key 3. station service should be set to "on".
reactive power real power
Blindleistung Wirkleistung
. - /\/—\
— L
12 K — |
L3 —
= [IiInll (Il (Il
- — = /A
[ [
I R Mpr-4-}- - -
o ! 2012 [
. I
reactive power compensation system  consumer generator
Blindleistungs-Kompensationsanlage  Verbraucher Generator

Diagr.: Connection example power station service
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Stage power
The stage power is the

capacitive reactive
power of a capacitar
stage. The stage power

IFIrirt .
RN N

Prog

can be set in the ex-

Choke degree

The choke degree must -

be set for choked or

combined choked com- I ,‘:”:,' "
pensation systems. The = Prog

choke degree is needed

panded programming for each stage. In the standat the exact determination of the capacitor current.
programming, the stage ratio 0000 is indicated.

Setting range

0 var - 9999kvar

Example: Programming stage power

With the choke degree you lay down the switching or-
der in combined choked compensation systems. Capaci-
tor stages with a high choke degree and low choke
degree are switched alternatingly. Capacitor stages with
a high choke degree are switched in first.

If more but two different choke degrees are set, the
capacitor stages with the middle choke degrees are

With key 3 you can leaf to the stage ratio in expandesWitched as unchoked capacitor stages.
programming. Please press key 1 to confirm. In this
example, a stage power of 10kvar is indicated for thattention!

first capacitor stage.

Select the digit to be
changed using key 2.
The selected digit is

1

I . o,
Tt

Prog

flashing.

Change the selected digit using key 3.

Pressing key 1 you leave the programming mode atﬁ)
with key 3 you can continue leafing through the ex-

panded programming.

To reduce the programming expenditure, the program-
ming of the first capacitor stage is taken over for all the
following capacitor stages. Nevertheless, the choke de-
gree can be changed for the following capacitor stages
afterwards.

The choke degree is given for each capacitor stage in
rcent.
Setting range : 0 - 15%

Example: Programming choke degree

Please leaf to the choke degree in the expanded pro-
gramming using key 3. In this example, for the first
stage a choke degree of 5,7% is needed. For the pro-
gramming, 6% was selected.

1

1 ric
Lo

Prog

If the choke degree for the second capacitive stage must
be programmed, you leaf to the desired capacitor stage
pressing key 2.
The selected capacitor stage is confirmed by pressing
key 1.
2. itor
P capacitor stage

Select the digit to be—

changed using key 2. | 'mim
The selected digit is LI %
flashing. + Prog

Change the selected

digit by pressing key

3ressing key 1 you leave the programming mode and
with key 3 you can continue leafing through the ex-
panded programming.
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Voltage transformer ratio

Programmincnumber 1

If the measurement and operating voltage for RM 2012eaf to number1 for voltage transformer ratio in ex-
is taken from a voltage transformer, the voltage tranfanded programming using key 3. Confirm with key 1.

former ratio can be set. This ratio is build tiymber 1
and number 2

number 1
Voltage transformer ratio= ———
number 2

The setting ranges for tmambersl and 2 are:
number 1 :1-9.999k
number2 : 1,10, 100, 110, 200, 230, 400

In this example, the
presettings are indi- v
cated with
number 1= 1 and = Prog
number 2= 1. Number f
L
= Prog
Number 2/

Example: Programming voltage transformer ratio

In this example;
numberl = 1. ,—,, ,—,' ,—,, ', y
Select the digit to be L: UL Prog

changed by pressing
key 2. The selected digit is flashing.

Change the selected digit using key 3.

With key 1 you can leave programming mode and with
key 3 you continue expanded programming.

Number 1is indicated with a decimal point automati-
cally, when the value gets bigger than 1000.
Example:  Voltage transformer ratio = 1200

1200 = 1.200k
Indication "1.200kV"

Frr
L

1
= Prog

Programminghumber 2
Leaf to numberl for voltage transformer ratio in ex-

A voltage transformer has a primary of 20000V and Randed programming using key 3. Changeumber2

secondary of 100V.

with key 2. In this exr

The result is a ratio of
20000V
=200

ample a value of 1
indicated fomumber2.

Confirm selection with

S

i

\

Prog

100V

key 1.

The measurement and supply voltage mentioned on typ&e value flashes.

plate of RM 2012 must be 100V.
To set the ratio 0200, several combinations ofumber
1 andnumber2 are possible.

e.g. number1 200
= =200
number 2 1
or number1 2000
= =200

number 2 10

Attention! If a wrong voltage transformer ratio is set,

all voltage as power is indicated incorrectly.

ith key 2 and key 3
the needed value can
be selected fonumber mnir
2 from a list of values e
(1, 10, 100, 110, 200,
230, 400).
Confirm selection with key 1. The selected value does
not flash anymore.

i

Prog

Continue expanded programming with key 3.
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Harmonic thresholds Example: Programming threshold row
In order to avoid reso- Leaf to the harmonic table in the expanded program-
nance in the net and fto ming using key 3. Confirm with key 1. In this example

overload, a thresho L
row should be selected Prog Select the digit to b
from the threshold table. If a harmonic threshold is exchanged by pressing i,
ceeded, capacitive stages are switched off for the durkey 2. The selected . h K
tion of the discharge time. digit is flashing. Prog
Setting range 0-10 Change the selected
digit by pressing key 3.

In order to avoid too much switchings of CapaCitorPressing key 1 you leave the programming mode and
stages, the capacitor stages are only switched on, wh@th key 3 you can continue leafing through the ex-
the harmonic threshold of a lower threshold row is eXpanded programming.

ceeded.

If the threshold row is selected for 0, no capacitor

stages are switched offThe thresholds of threshold

row 0 are only taken as the lower threshold row for

threshold row 1.

protect capacitors from H iri the threshold row 1 is indicated.
d v
d

Harmonic thresholds in % of nominal voltage

Threshold row number
1 2 3 4 5 6 7 8 9 10
35 40 45 50 55 6.0 65 7.0 7.5 8.0
45 50 55 6.0 65 7.0 75 8.0 85 9.0
35 40 45 50 55 6.0 65 7.0 7.5 8.0
1.2 12 15 15 20 40 45 50 55 6.0
11. | 25 3.0 3.0 35 4.0 50 55 6.0 65 7.0
13. | 20 21 25 3.0 40 50 55 6.0 65 7.0
15. | 1.0 1.2 15 15 18 20 22 25 2.0 23
17. | 15 15 2.0 2.0 23 20 25 3.0 35 4.0
19. 110 1.2 15 15 18 20 22 25 3.0 35

© N9 @ harmonic numbef
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Switching frequency
The switching fre-
quency determines,
how often per second
a transistor output may
be switched at maxi-
mum.

1 1ri
L N I

Prog

Possible switching frequencies are:

0,1Hz, (preset)

0,2Hz,

0,5Hz,

1,0Hz,

10,0Hz and

50,0Hz.
The delay time between two switchings of transistor
outputs is fixed to a minimum of 70ms, except for
"50.0Hz".

Switching frequency 0.1Hz

If a switching frequency of 0,1Hz is set, a transistor
output is switched in and off within 10 seconds one
time at maximum.

Switching frequency 10Hz

If a switching frequency of 10Hz is set, a transistor
output is switched in and off 10 times per second at
maximum.

Switching frequency ..50.0Hz*

The time from a change in signal frequency till a
switching of a transistor output takes a maximum of
20ms.

The time between two switching’s takes a maximum of
50 ms. If a switching frequency of 50Hz is adjusted
then the serial interface is out of operation.”

Example: Programming switching frequency
Go to the switching frequency using key 3 in expanded

programming. Change to programming mode with key
1. In this example, a switching frequency of 10,0 Hz is
indicated.

The set frequency is

flashing. Telm|
Now select the needed L+
frequency with key 2 = Prog
and 3.

Pressing key 1 you leave the programming mode and
with key 3 you can continue leafing through the ex-
panded programming.

M Attention!
If a switching frequency of S0Hz is programmed
for the transistor outputs, the serial interface does

not work!

El=Key 1 D> =Key2 [Al=Key3

Page 31



Reactive Power Controller RM 2012

Alarm call
If one or more alarms occur, RM 2012 changes to an

Alarm output

In undisturbed ope-ra=— Error

tion, the alarm relay at- —— alarm indication. In the alarm indication, the errors are
tracts, and the contact v ] :— :— w shown by their number. In the following example, the
of the alarm output is Prog errors "lower voltage" and "compensation power"

occurred.

closed. In case of a dis- _ _ _ :
turbance, the alarm relay releases and the contactTige time and dimension of the error is not saved.

opened. Various events can be assigned to the alarm Low voltage Compensation power
output via or-conjunctions. One alarm number, one alarm

delay and one alarm duration are assigned to each event. 1 2 Error
The alarm call can be activated or deactivated for each ::

event. 5 rr .

"on"/number = Alarm call is activated.

"oFF" = Alarm call is deactivated.

Th<=j following events can be assigned to the alarm oW e 4 receipt for alarms
put: If you confirm the alarm message with key 3, you reach
Alarm- the last measured value indication. The error symbol
number| Event Condition "Error" remains within the measured value indications

1 Lower voltage oFF/number until the errors are not valid anymore.

2 Overvoltage oFF/number Example: Alarm message Error symbol

3 Underscoring of meas.current oFF/number .

4 Exceeding of meas. current  oFF/number 23 Error

5 Insufficient capacitor output  off/on cost "1 |:,| B

6 Supply of real power off/on ind L ::l

7 Harmonic thresholds oFF/number @ 9

8 Overtemperature oFF/number

If other error messages appear after the confirmation of
an error message, the alarm indication appears again

Example: Programming compensation power _ with new error messages. Older errors, which are not
Leaf to the first alarm in the expanded programmingy)ig anymore, are flashing.

with key 3. Please leaf to compensation power (5) with
key 2 and confirm with key 1.

5 Error

v l;”_l

VAr

Prog

With key 3 the alarm "compensation power" is acti-
vated (on), with key 2 the alarm "compensation power"
is deactivated (oFF).

Pressing key 1 you leave the programming mode and
with key 3 you can continue leafing through the ex-
panded programming.
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Lower voltage (1) Exceeding of measuring current (4)

A lower voltage is recognized, when the measuremefihe current of current measurement input is 5A. The

and supply voltage is smaller or equal to the rated voltated current of the current measuring input is 5A. If

age given on type plate. the preset threshold for the measurement current is ex-

If lower voltage occurs, it is recognized after 100mseeded, the alarm relay releases after 100ms latest for

latest, and the alarm output is active for at least 1 minuig. least 1 minute.

The threshold for lower voltage is programmable in 1%he threshold for exceeding the measurement current

steps in the range of 85% and 99%. can be set in the range of 50% up to 120% of the rated
current in 5% steps.

Example

Selected threshold : 85% Example 1

85% of the rated voltage of 400V make 340V. Selected threshold : 95%

If the voltage of 340V is underscored, the alarm rela95% of the rated current 5A make 4.75A.

releases. If the current of 4.75A is exceeded, the alarm relay
releases.

Attention!

If the measurement and operating voltage falls beloimsufficient capacitor output (5)
85% of the rated voltage, all capacitor stages atethe required compensation power is not reached for
switched off after about 20ms. one hour, the alarm relay releases for at least one minute.

Overvoltage (2) Supply of real power (6)

Overvoltage is recognized, when the measurement alidnore real power is supplied than consumed (power

supply voltage is higher or equal to the rated voltagstation service), the alarm relay releases after 100ms
given on type plate. latest for at least 1 minute.

If overvoltage occurs, this will be recognized after

100ms latest, and the alarm output is active for at leasarmonic thresholds (7)

1 minute. If a value in the selected harmonic threshold table is

The threshold for overvoltage can be programmed &xceeded, the alarm relay releases after 100ms latest
the range of 96% up to 110% of the rated voltage ifor at least 1 minute.

1% steps.

Overtemperature (8)
Example The reactive power controller is laid out for the operat-
Selected threshold :110% ing temperature range between -10°C and +55°C. The
110% of the rated voltage of 400V make 440V. inner temperature of the reactive power controller is
If the voltage of 440V is exceeded, the alarm relagbout 2°C higher than the temperature within the cabi-
releases. net.

If the programmable threshold for the controller inner
temperature is exceeded, the alarm relay releases after
Underscoring of the measurement current (3) 100ms latest for at least 1 minute.
The rated current of a measuring input is 5A. If th&etting range for the temperature : 0..99°C
selected threshold for the measurement current is un-
derscored, after 100ms maximum the alarm relay re-
leases for at least 1 minute.
The threshold for underscoring the measuring curren
can be programmed in the range of 0% up to 28%
the rated current in 2% steps.

Attention!
For inner temperatures of more than 70°C the
alarm will always be raised.

Example
Selected threshold : 10%

10% of the rated current of 5A make 0.5A.
If the current of 0.5A is underscored and the alarm
relay releases.
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Averaging time for the mean value cos(phi)

RM 2012 measures real

and reactive wor
within the averaging
time and calculates the
mean value cos(phi).

i
=L

VAr
h

Prog

0.25h
0.50h
1.00h
2.00h
12.00h

Setting range:

24.00h (presetting)

Example: Programming of the averaging time for the

mean value cos(phi).

Averaging time of reactive power
The measured reactive

power is summarized R ——
within the averaging mrn o,

time and the mean L brog s
value of reactive power
is calculated.
Setting range: 0,1 Sec.
0,5 Sec.
1,0 Sec.
5,0 Sec.
10,0 Sec.
30,0 Sec.

60,0 Sec. (Presetting)

Go to averaging time for the mean value cos(phi) in
expanded programming with key 3.

Confirm selection with key 1.

In this example, an av-

eraging time of ong
hour is indicated and
flashes.

1ninri

LI

VAr
h

Prog

With key 2 and 3 th

desired averaging time can be selected. IS €X o _
Press key 1 for confirmation and with key 3 you cafraging time of 5 seconds is indicated and flashing.
continue |eafing through the expanded programming‘ Now the desired averaging time can be selected with

Example: Programming of the averaging time for reac-
tive power.

Go to averaging time for the mean value reactive power
in expanded program-

ming with key 3. ﬁ
Confirm selection with I LI VAT
key 1. == e

In this example an av-

key 2 and key 3.
Press key 1 for confirmation and with key 3 you can
continue leafing through the expanded programming.
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Ventilator control

With the temperature

Ventilation control

Using the temperature

feeler, inserted in RM sensor, which is in- -

: _ - , W Yniminy

2012 and a ventilator, a A E"E" ':'L serted within RM 2012, NN L L

simple ventilator Prog a simple ventilatio \ Prog
s - 1 .

ﬁgr?(te:jm can be estab Obere Grenztemperatur control can be built. Upper temperature limit

(Ventilation control)
Therefore, an

upper temperature limit, a
lower temperature limit and a
switching output A switching output
must be fixed. must be determined.
Please note, that the inner temperature of the RM 2012
is about 2°C over the outer temperature. While programming of temperature limits, please mind,
A relay output or the alarm output (option) serves ahat the inner temperature of RM 2012 is about 2°C above
ventilator output. the outer temperature.
If the switching output 0 is assigned to the ventilatofhe temperature limits can be set in the range of 0°C
control, the ventilator control is not active. and 98°C in1°C steps.
An upper and lower temperature limit can be set. Th&hile programming, it is only possible to set the upper
temperature limits can be set in the range of 0°C amemperature limit, when it is at least 1°C above the
98°C in 1° steps. While programming, you can only sébwer limit.
an upper limit, when it is at least 1°C over the lower
limit.

To reach this goal, an
Upper temperature limit, a
Lower temperature limit and

Upper temperature limit
If the upper limit is ex

Attention! If an output is programmed for ventilator o
o ' ceeded, the ventilation =rirnr
control, and if it is also programmed for a fix stage OF witched on o
alarm output, the ventilator control has higher priority. ’ \L' I L
Prog

Upper temperature limit
(Ventilation control)

Lower temperature limit

If temperature is belo
the lower limit, the

W

rnznr

ventilation is switched vinr o L
off_ Prog

Lower temperature limit
(ventilation control)

Switching output

One of the relay out-

puts or the alarm out- i
put can be used as N
switching output of £3 Prog

RM 2012.

If output O is assigned
to the ventilation control, the ventilation control is in-
activated.

No output selected

Attention!

If one output has been programmed for ventila-
tion control, and additionally, it is programmed
as a fix stage or alarm output, the ventilation
control has priority.
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Example: Programming of the lower temperature limit Example: Assign one output to ventilator control

Go to upper tempe-

rature limit in ex; onr

panded programming h h L

using key 3. Prog
Upper temperature limit

Go to lower limit us

ing key 2. cnr

Confirm selection with Y [':l [':l |

key 1. The first number Prog

is flashing.

Select number with key

Lower temperature limit

Go to upper tempe-

rature limit in ex- i
panded programming TN
using key 3. £ Prog

Move to selection of
the output using key 2.
Output number 13 means the alarm output. Confirm
selection with key 1. The first digit is flashing.

Select the digit to be changed with key 2 and change
with key 3.

Confirm selection with key 1. No digit is flashing.

Carry on in expanded programming with key 3.

No output selected

two and change with key 3.
Confirm selection with key 1. No digit is flashing.
Carry on in expanded programming with key 3.

Einspeisung Verbraucher
Supply Consumer
L1 K o L 230/400V 50Hz
L2 Kk |
L3
£
F14 Modbus- oder F1 E7
HLHZ__mA Modbus- oder 0 1
rF13
2..10A 1L|A|B
s1\ ol/g2 __F‘~————~’gg
- LA B
[k] 1] 2] 3] [13 15 [c] [c2 I [21]22[23] |
} | I I | :
L Option
- = K1-+4-+- K7 -+4-+-
Alarmausgang 7/ % —/ % % —/
Alarm output I O D O | ' ‘ | | |
8, [ [ [ [[]
&) 14 16 [1]2]3]4]5]6] [7]8]9]10[11][12]
__L Kontakt im [:]4 j] [L j]
- Storfall offen
Interner Corjtact opens K1 K7 L }3 L }3
Temperaturfihler during alarm
PEN  Zewose  Liftermotor  teoose2
Umschaltung motor of
Target-cos ¢ ventilator

changeover

Diagr.: Connection example, reactive power controller with connected ventilator motor
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Overtemperature disconnection

In cabinets there might Example: Programming of thepper temperature limit
be an exceeding of the - -r Go to upper tempe

inner cabinet tempef- -1 ,”— "_ ature limit in expanqed Nulululn
ature, effected byO — programming using ::, ::' L

power dissipation of key 3. - Prog
con-nected capacitor stages or too high outer tempefa@nfirm selection with

ture. key 1. The first digit is flashing.

In that case, also the RM 2012 controller is heated up€lect number with key 2 and change with key 3.
and the inner temperature feeler detects this rise of tefa@nfirm selection with key 1. No digit is flashing.
perature with a little delay. With the overtemperatur&arry on in expanded programming with key 3.
disconnection, connected stages can be disconnected in
order to decrease the inner temperature and to protect
the capacitors from damage.
The following values can be set:
- upper temperature limit,
- lower temperature limit and
- pause time.

Example: Programming of tHewer temperature limit

Go to upper temperature limit in expanded program-
ming using key 3.

Then move to lower limit with key 2.

Confirm selection with

e Attention! The overtemperature disconnectiorkey 1. The first digit is -
also disconnects programmed fix stages. flashing. Y E" E,' ':”
Select number with key = L Prog
2 and change with key
3

Upper temperature limit
If the upper temperature limit is exceeded, connect
capacitors are disconnected.

e%onfirm selection with key 1. No digit is flashing.
Carry on in expanded programming with key 3.

Lower temperature limit
If the lower temperature limit is exceeded, no more
stages are connected anymore.

Pause time
If the lower temperature limit is exceeded, one Capacli:'xample: Programming of the pause time

tor stage will be disconnected, and the pause time ¢g, o upper temperature limit in expanded program-
started. After the pause time is over, the next capacitﬁ.nng using key 3.

stage can be disconnected.

Go to pause time with

key 2. -
I Upper temperature limit hperalure E:ynfllm% ﬁ:lﬁgtlodr:gvlvtltlfl ,':, ,'__,' ,’__,' i
Y Lower temperature limit — flashiﬁg. 1 = 02 Prog
| | n Select number with key 2 and change with key 3.
Confirm selection with key 1. No digit is flashing.
Disconnection of Capac“"'st Carry on in expanded programming with key 3.

Diagr.: Overtemperature disconnection with hysteresis

Attention!

If the upper temperature limit is set below the
lower temperature limit while editing, the lower
limit is decreased automatically.
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Indication in manual mode
While switching ca-

2012

pacitor stages in -
manual mode, either I F,l
the actual cos(phi) ¢ L I~

D =

Prog

actual real power c
be indicated.
CAr = Indication of reactive power
CoS =Indication of cos(phi)

Example: Selection of indication in manual mode

Move to selection of the indication in manual mode

with key 3.

Confirm with key 1.
The last selected valu
CoS or CAr, is flash

ing.

o

Prog

'_ —_—
Loo
With key 3 can be

changed over to CoS and with key 2 to CAr.
Confirm selection with key1.
The selected text is no longer flashing.

Carry on expanded programming using key 3.
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Password
The settings of RM Enter password
201_2 can b_e prot_ected - Mrrr If the prograr_nming is protected by a password, you
against unmtentlope_il IR EIN] must enter this password to have access to the locked
change by a four_d|g|t Prog rFr:enusi( L The i
user password. This de- ress key 1. The firs
nies 51e access to the menus: digit is flashing. T
- manual mode Select the number, e
which should be Fro8

- standard programming and

- expanded programming. changed with key 2.
RM 2012 works in automatic mode and only the measurddie selected number flashes.
values can be seen. Change number with key 3.
In delivery condition, no password (“0000”) is pro- If the password is completed, end input with key 2.
grammed, the user has full access to all menus. If the password was invalid, the request for a password
After programming a password, it is always requesteappears again.
before accessing one of the locked menus. The pass-
word can be changed within the expanded progrart- the password wa sinlnlE
ming. If (“0000”) is entered as a password, the user hasrrect, you are in ::, ::' ::, ::,
full access to all menus. menu “manual mode” . o "

of the standard pro-

A If a changed password is not known anymorgyramming.

the device has to be sent back to the manufact@croll to the required programming menus with key 1.

n

ing work.

Program password

If no password was programmed so far, please proce

as follows:
Scroll to expanded pro

The programming menus are locked again automati-
cally, when no key was pressed over 60 seconds.

Ghange password
To enter a new password, please change to expanded
programming by using the old password, which has to

i i be entered first.

ramming by pressin
E 1 gl'h y P b ? P — Confirm with key 1. O

ey 1. The symba [ The first diait of th e
“Prog” is flashing, Prog e first digit of the TN
Confirm selection with password is flashing. Prog
key 2. Now enter the old pass-
The menu for progran- word.
ming the fix stages ap- - Select the numper to be changed by key 2, the selected
pears. L. 11 number is flashing. '

Prog Change the selected number with key 3.
If the password is completed, confirm with key 2.

Scroll to menu pass- If the password was invalid, the request for the pass-
word by pressing key = 11111 word appears again.
3. Confirm selection Tl
with key 1. Lo Lprog If the password was correct, you are in menu “manual

The first number of the
password is flashing.

Select the digit, which shall be changed, with key 2.
The selected number is flashing.

Change number with key 3.

mode” of the standard
programming.

Now you can overwrit
the password as d
scribed under “pro-

alatals

M D

-~

If the password has been completed, confirm passwodgm password”.

with key 1.
No digit is flashing now.
The new password is active.

Entering the password “0000” releases the lock
of the programming menus.

El=Key1
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Contrast
The preferred view of
the indication is "fron 6
below", which means, I
that the display can be L Cari ::
read best in this view Prog
The contrast between
the characters and the background is the highest.
Little changes of the view can be evened out by the
contrast setting. The contrast of the indication can be
changed by the user.

Setting range 1-12

To get an optimal contrast for the whole temperature
range, the contrast of the indication is self adjusting for
changes of the ambient temperature. This correction is
not indicated in the contrast setting.

Example: Programming contrast

Move to contrast in the Contrast = 6
expanded program-
ming using key 3. -
Confirm with key 1 ::
The text "Cont" ig L E”_'

flashing.

6

Prog

/Contrast =7

Go to the next highe
digit using key 2.

=

LonrE

Prog

- Contrast =5

5

LonrE

Prog

Go to the next smalle
digit using key 3.

=

Pressing key 1 you leave the programming mode and
with key 3 you can continue leafing through the ex-
panded programming.
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Reset programming

With the function "Ref
set programming" the = r
programming carried l_':l :: t
out are deleted and

overwritten by the

manufacturer's programming. The programming is now
in the same condition as delivered.

To avoid unintentional deleting, the four digit reset pass-
word must be entered additionally. The reset password
can be requested in the manufacturing work.

Prog

Example: Programming reset

Go to reset in the ex-
panded programming t 'l:
using key 3. i_':l

Prog
Confirm with key 1.
The password indi-
cation appears. ~ Irinrnr
Enter password. i
Select the digit to be Prog

changed using key 2.
The selected digit is
flashing

Change the selected
digit by pressing key 3.

If all ciphers are programmed correctly, all ciphers dis-
appear in the indication, and the manufacturer's pro-
gramming is loaded. RM 2012 keeps working in auto-
matic mode.

El=Keyl | =Key2 [A] =Key3

Page 41



Reactive Power Controller RM 2012

Connection configuration

RM 2012 can be deli Example : Programming of the correction angle

ered in two connection ininls The current transformer is installed in L2. "k-I" is not
varieties for the meas- I ,“ I I I L exchanged. The voltage measurement is done accord-
urement and supply Lrore Prog ing to connection diagram between L2-L3.

voltage.
In the versiormeasurement L-L, the measurement and
supply voltage must be taken from two outer conduc-

Table: Correction angle

Voltage between

tors. In versionmeasurement L-N the measurement JlL
and supply voltage must be taken between outer co@urrentin | L1-L2 L2-L12-L3 L3-L2L3-L1|L1-L3
ductor L and neutral N.
L1 kIl |240° 60° |0° 180°| 120° 300°

, I-k |60° 240° [180° O° 300° 120°
The controller RM 2012 indicates the power factor, real Ik 1300° 120°|60° 240° 180° 0°
and reactive power correctly, if current and voltage wefgg || | ge 180° 1120° 300°| 240° 60°
connected according to the type plate and connection -k |180° 0° 300° 120°| 60° 240°

diagram. The phase shift between voltage and current
must not be corrected, and the correction angle is 0°. !N that case you can read the angl€49° in the table
The correction angle can be selected in the range of @orrection angle”.

- 359° in one degree steps.

Confirm selection with

If the user cannot connect RM 2012 according to t eyh.l. One digit is _ll_'ll_l l:l
connection diagram, this can be corrected according ff Ing. th lected E LI
the correction values of table 1 or 2. ange the selecte Prog

digit using key 2. The

selected digit is flashing. Change the selected digit us-
ing key 3.

Leave programming mode with key 1. No digit is flash-

ing anymore.

With key 3 you continue moving through the expanded

Devices for versiom-N can be corrected with the cor-
rection angles of table 1.
Devices for versio.-L can be corrected with the cor-
rection angles of table 2.

If the connection fault is not known, the correction an-

gle can be determined automatically by using tearh”

function.

Table 1: Correction anglepeasurement L-N

Voltage between

programming.

Currentin | L3-N| N-L3|L1-N |N-L1|L2-N | N-L2
L1 k- 240° 60° |0° 180° |120° 300°
-k |60° 240°|180° 0° 300° 120°
L2 k-l |120° 300°| 240° 60° | 0° 180°
I-k |300° 120°| 60° 240°| 180° O0°
L3 kI |0° 180° | 120° 300°| 240° 60°
I-k |180° 0° 300° 120°| 60° 240°
Table 2: Correction anglejeasurement L-L
Voltage between
Currentin | L1-L2 L2-L1L2-1.3|L3-L2L3-L1|L1-L3
L1 k-l 240° 60° |0° 180° |120° 300°
-k |60° 240°|180° 0° 300° 120°
L2 kI [120° 300°| 240° 60° | 0° 180°
-k |300° 120°| 60° 240°| 180° O0°
L3 kil |0° 180° | 120° 300°| 240° 60°
-k | 180° 0° 300° 120°| 60° 240°
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Software release Serial number

The software for RM Each device has its own unchangeable 8 digit serial
2012 isdimdproved _and ICr ?umber. The serial number is laid down in two pic-
ex-panded continu- ures. .

OUSE/_ The software re- Lo oo, | If you are in the in, Serial number, part 1

lease of the device is dication of the software = =

given by a number, the software release. The softwdi@lease, please call the '_l [yl ::,

release cannot be changed by the user. first and second part of - Prog

the serial number bySeriaI number, part 2
pressing key 2. !

mINININ
el

Prog
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Serial interface (Option)

Device address
If several devices are

connected via RS48pb,
a master (PC/PLC) can
tell the difference be

A

i
s

tween them by their de-

vice addresses. Within one network, ead@M 2012

must have its own device address.
If Profibus protocol has been chosen, the address can be

given between 0 and 126. If Modbus protocol has bediith Modbus protocol you have access to the data from
chosen, the address can be given between 0 and 255table 1 and with Profibus protocol you have access to the

Transmission protocol
For the connection of
RM 2012 to an existing
field bus system are two
transmission protocols
available:

0 - Modbus RTU (Slave) and

1 - Profibus DP VO (Slave) .

2 0

data of table 2.

The device address can be requested and changed in
menu "advanced programming".

Example: Change device address.

With key 3 you can

move to device address
in expanded program-
ming.

A

i
s

Confirm selection with
key 1.

In this example the device address is indicated as 1.
Select the number to be changed by using key 2.
The selected digit is flashing.

Change digit with key 3.

Example: Select transmission protocol.

] '

address in expanded
programming using ke
3. Now press key 2 fq
transmission protocol.
Confirm selection with key 1.

In this example the transmission protocol is protocol
1=Profibus DP. Digit 1 is flashing.

Please change over between protocol 1 and 2 by pressing
key 3.

Confirming key 1 for about 2 seconds, the changes are

= <<

Confirming key 1 for about 2 seconds, the changes aggved andRM 2012 keeps working in automatic mode.

saved andRM 2012 keeps working in automatic mode.

Attention!

If a switching frequency of 50Hz is programmed
for the transistor outputs, the serial interface does

not work!
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Baud rate Modbus RTU
The setting of the baud Transmission mode
rate is valid for Modbus I RTU-Mode with CRC-Check
RTU only. b ' I
Transmission parameters

Baud rate 9.6, 19.2, 38.4, 57.6, 115.2kbps

For Profibus DP VO protocol the set baud rate is not Data bits 8
used, but will be determined by the master (e.g. PLC) Parity : none
and transmitted t&M 2012. Stop bits 12

Realised functions
Read Holding Register, Function 03

Example: Select baud rate. Preset Single Register, Function 06

Please move to device Preset Multiple Register, Function 16

address in expanded

programming using key h - '—,' Data formats

3. char :1Byte (0..255)

Now go to baud rat word : 2 Byte (-32768 .. +32767)

using key 2. long :4 Byte (-2 147 483 648 .. +2 147 483 647)
Confirm with key 1. The sequence of bytes is highbyte before lowbyte.

In this example, the baudrate 4= 115.2kbps is indicated,

the number is flashing.

Select baud rate with key 3 (0, 1, 2, 3 or 4).

Confirming key 1 for about 2 seconds, the changes are

saved andRM 2012 keeps working in automatic mode. Profibus DP VO
The RM 2012 is a slave device and corresponds to the
fieldbus directive PROFIBUS DP VO, DIN E 19245 part
3. The PROFIBUS user organization has liggdd 2012

Number Baud rate for Modbus RTU with the following entries:
Device description :RN012
0 9.6 kbps Ident-Number - 04B9 HEX
1 19.2 kbps GSD : PROF04B9.GSD
2 38.4 kbps o 3 .
3 57.6 kbps The GSD file is specific for the device. Here the trans-
4 115.2 kbps mission parameters and the kind of measured data are

determined. The GSD file féeM 2012 with option "In-
terface" belongs to the contents of delivery.

While creating the program for the PLC (master), the
GSD file is implemented into PLC program.
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Table Modbus

Description Address r’'w  Format Unit Comment
Current 1000 r word mA
Voltage L-L 1002 r word \% Urated +10% -15%
Reactive power 1004 r word Var +=cap,-=ind
Cos(phi) 1006 r word +=cap, - =ind
Outputs 1008 r word Bit0O K1 (1=0n, 0=0ff)
Bit1 K2
Bit2 K3
Bit 11 K12
Bit 12 Alarm output
Alarm calls 1010 r word Bit0 Low voltage

Bit1 Overvoltage

Bit 2 Current too low

Bit 3 Current too high

Bit 4 Insufficient capacitor power
Bit5 Supply of real power

Bit6 Harmonic limits exceeded
Bit 7 Overtemperature

Switchings, K1 1012 r unsigned long Number of switchings per capacitor stage
Switchings, K2 1016 r unsigned long (0 .. 4 200 000 000)
Switchings, K12 1056 r unsigned long
Connect. time, K1 1060 r unsigned long Total connection time per capacitor stage in
Connect. time, K2 1064 r unsigned long seconds. (0 .. 4 200 000 000)
Connect. time, K12 1104 r unsigned long
Outputs, remote 2000 w word Bit0 K1 (1=0n, 0=0ff)
Bit1 K2
Bit2 K3
Bit 11 K12
Bit 12 free
Bit 13 Tariff

Bit 14 Remote Tarif
Bit 15 Remote Outputs

1. Harmonic, | 1108 r word mA 16 Bit, 0..5000mA
3. Harmonic, | 1110 r word mA 16 Bit, 0..5000mA
19. Harmonic, | 1126 r word mA 16 Bit, 0..5000mA
1. Harmonic, U 1128 r word 0,1V 16 Bit, Unit 0.1Volt
3. Harmonic, U 1130 r word 0,1V 16 Bit, Unit 0.1Volt
19. Harmonic, U 1146 r word 0,1V 16 Bit, Unit 0.1Volt
Current transformer ratio 1148 r word 16Bit
Voltage transformer

Primary 1150 r word 16Bit

Attention!

The current and voltage transformer ratios have not been respected at the statements for the measured values.
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Table Profibus

Description

PEW PAW Format unit

Comment

Current
Voltage L-L
Reactive power
Cos(phi)

Outputs

Alarm outputs

Outputs, remote

Attention!

10

word mA
word \Y

word Var
word

word

word

0 word

Urated +10% -15%
+=cap,-=ind
+=cap, - =ind

Bit0 K1
Bit1 K2
Bit2 K3

(1=0n, 0=0ff)

Bit 11 K12
Bit 12 Alarm output
Bit0 Low voltage
Bit1 Over voltage
Bit2 Current too low
Bit 3 Current too high
Bit 4 Insufficient capacitor power
Bit5 Supply of real power

Bit 6 Harmonic limits exceeded
Bit 7 Over temperature

Bit0 K1
Bit1 K2
Bit2 K3

(1=0On, 0=0ff)

Bit 11 K12

Bit 12 free

Bit 13 Tariff

Bit 14 Remote Tarif

Bit 15 Remote Outputs

The Current and voltage transformer ratios are not mentioned for measured values.
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Di

splay overview

Measured value indications
Diagr.: Measured value indications, part 1 of 2
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Diagr.: Measured value indications, part 2 of 2
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Display in standard programming
Diagr.: Standard programming
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Display in expanded programming
Diagr.: Expanded programming, Part 1 of 2
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Diagr.: Expanded programming, part 2 of 2
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Configuration data

Description Setting range Manufacturer's presetting
8 Target-cos(phil) 0.80cap. .. 1.00 .. 0.80ind. 0.96ind
g Target-cos(phi2) 0.80cap. .. 1.00 .. 0.80ind. 0.90ind
@ | CT ratio 1..9999 10
8| Learning of configuration oN, oFF oFF
& | Stage power of 1. stage Ovar .. 9999kvar 10kvar
S | Stage ratio 0.9 1:1:1:1
3 Switching outputs 1..12 all stages
g
n
Fix stages 0..3 0 = no fix stages
Discharge time 0 .. 1200 seconds 60 Sec.
Disconnection pause for relay stages 0 .. 1200 seconds 40 Sec.
Switching frequency for semic. stages 0.1, 0.2, 0.5, 1.0, 10.0, 50.0Hz 1.0 Hz
Power station service on, oFF oFF
Stage power, 1. - 12. capacitor stages Ovar .. 9999kvar 10kvar
Choke degree 0..15% 0%
VT ratio
Number 1 (Primary) 1..9.999% 1
Number 2 (Secondary) 1, 10, 100, 110, 200, 230, 400 1
Harmonic table number 0..10 0
Alarm calls
Low voltage on/1, oFF oFF
Overvoltage on/2, oFF oFF
Current too low on/3, oFF oFF
Current too high on/4, oFF oFF
Insufficient capacitor power on/5, oFF oFF
> Supply of real work on/6, oFF oFF
£ Harmonic limits exceeded on/7, oFF oFF
E Overtemperature on/8, oFF oPF
@ | Averaging time of reactive power 0.1, 0.5, 1.0, 5.0, 10.0, 30.0, 60.0Sek. 60.00 Sec.
8| Averaging time for mean value cos(phi) 0.25, 0.50, 1.00, 2.00, 12.00, 24.00h 24.00 h
S | Ventilator control
2 Upper temperature limit 0..99°C 0°C
2 Lower temperature limit 0..98°C 0°C
§ Output number 0..13 (13 = alarm output) 0 = no ventilator cantrol
u | Overtemperature disconnection
Upper limit 0..99°C 55°C
Lower limit 0..98°C 50°C
Pause time 0 .. 1200 seconds 600 seconds
Indication in manual mode CoS = cos(phi), CAr = react. power CAr = react. power
Password 0 .. 9999 0000 = no password
Contrast 1..12 6
Reset programming
Connection configuration 0° .. 359° 000°
Software Release X. XXX actual version
Serial number part 1 XXXX depending on device
Serial number part 2 XXXX depending on device
Serial interface
Device address 0. 126 001
Protocol 0.1 0
Baud rate
Modbus RTU 0=9.6, 1=19.2, 2=38.4, 3=57.6, 4=115.2 0 (= 9.6kbps
Profibus DP VO Automatical adaption up to 1.5Mbps at maximum

1) For inner temperatures of over 70°C an alarm is always raised.
2)ifa switching frequency of 50Hz is programmed for the transistor outputs, the serial interface does not work!
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Technical data

. i Measurement
Weight . kg Measurement and supply voltage U: see type plate
Combustion value :ca. 700J (190Wh) i
. o Range for U 1 +10% , -15%
Ambient conditions )
. Prefuse 2A .10 A
Overvoltage class |l . .
. . Power consumption > max. 7VA
Pollution degree 12 i
. ) R R Rated pulse voltage : 4kvV
Operating temperature :-10°C .. +55°C ; .
Storing temperature . 20°C . +60°C Tested voltage against ground : 2200V AC
9 P : o Frequency of fundamental : 45Hz .. 65Hz

Sensibility to disturb. (industrial areas) :EN55082-2:199

Spurious radiation (residential areas):EN55011 10.19 giez;r}fssﬁéir:em - 45H7 . 1200Hz
Safety guidelines  :EN61010-1 03.1994 + A2 05.1996 =9 quency : -
IEC1010-1 1990 + Al 1992 Power consumption : about 0,2 VA
. . ) Rated current at../5A (/1A) : 5A (1A)
Mounting position : any - . .
. . i Minimum working current : 10mA
Operating height  : 0 .. 2000m over NN . : .
o ) . Maximum current : 5,3A (sinus shape)
Humidity class : 15% to 95% without dew .
) o . . i . Overload : 180A for 2 Sec.
Protection class : | =Device with protective wire . .
. Measuring rate : 30(50) Measurement/Sec.
Protection class Y S
) . Actualization of indication : 1 / second
Front : IP65 according to IEC529 Zer0 voltage release - < 15ms
Back : IP20 according to IEC529 9 '
Inouts and outouts Measurement accuracy
Pt P Voltage : +- 0,5% omr
Tariff changeover )
. . Current . +-0,5% omr
Current consumption : about 2,5mA .. 10mA . : 2
L cos(phi) :+-1,0% om¥)2)
Switching outputs :
. . Power 1 +-1,0% omr
Testvoltage against ground : 2200V AC .
Frequency . +-0,5% on®)
Relay outputs
Switching voltage : max. 250VAC Those specifications presuppose a yearly calibration and a preheating
Switching power : max. 1000W of 10 minutes.

Max. switching frequency  : 0,25Hz ,
omr = of measuring range

. . . omv = of measured value
Mechanical life expectancy >30x10 switchings

Electrical life expectancy : >7x§@switchings
(Load = 200VA, cosphi=0,4)
transistor outputs
Switching voltage :15 .. 30vDC
Switching current : max. 50mA
Max. switching frequency : 10Hz

1) valid for current inputs >0.2A and in cos(phi) range 0,85 up to 1,00.
In the range of -10..18°C and 28..55°C an additional inaccuracy of +-0,2%. of measured value per K must be respected.
3) Devices with option "RS485 interface" are only suitable for an ambient temperature of -10°C .. +50°C.
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Back Side Side view
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Short manual

Learning of configuration

Target-cos(phil)

T

$1

Current transformer ratio 2 2 Sec.

2 Sec.

El2x
D]
A

2 Sec.

Select automatic mode

Select target-cos(phil)

Select digit

Change digit

Save and go to automatic mod

Select automatic mode

or

4 x Select current transformer raticg
1 iri >] Select digit
'—; LIl A Change digit
2 Sec. Save and go to automatic mod
Learning 2 Sec. Select automatic mode
_ 5 X Select learn
A Select no. 3
,'e—:! ,_ :_ Start learning procedure
Target-cos(phil) 2 Sec. Select automatic mode
2 x Select target-cos(phil)
mac > Select digit
poscb
o L'.':' ':' A Change digit
2 Sec. Save and go to automatic mod

Current transformer ratio &4 2 Sec.

Select automatic mode

()

D

D

D

D

4 x Select current transformer ratia
- o > Select digit
2 '—J Lrond A Change digit
g 2 Sec. Save and go to automatic mod
"'? Stage power 2 Sec. Select automatic mode
S 6x  Select stage ratio
4 'll_l e >] Select digit
> L'-L—' L A Change digit
g 2 Sec. Save and go to automatic mod
% Stage ratio 2 Sec. Select automatic mode
o) 7 X Select stage ratio
Dsj 'l " I ,l > Select digit
- A Change digit
2 Sec. Save and go to automatic mod
Number of stages 2 Sec. Select automatic mode
8 X Select number of stages
170 > Select digit
”:¢ A Change digit
2 Sec. Save and go to automatic mod
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