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Description 
Novar reactive power controllers are fully automatic instruments that allow optimum control of reactive power compensation. 

The instruments feature precise voltage and current measurement circuits and their digital processing of values measured 
provides high rendition accuracy of both true root–mean–square and power factor values thus providing accurate 
measurement and control even in conditions of distortion by higher harmonic components. 

The high sensitive current measurement input is a general–purpose one for nominal value of a 1 A or 5 A metering current 
transformer’s secondary winding. The measurement inputs can be connected to the controller in any combination, that is any 
phase or line voltage and any phase’s current. 

Instrument setup is fully automatic. The controller automatically detects both the connection configuration and the value of 
each compensation section connected. 

Control is provided in all four quadrants and its speed depends on both control deviation value and its polarization 
(overcompensation / undercompensation). Connecting and disconnecting power factor capacitors are carried out in such 
a way that achieving the optimum compensation condition is by a single control intervention at minimum number of sections 
connected. At the same time, the instrument chooses relay sections with regard to their even load and preferably connects 
those that have been disconnected for the longest time and the remanent charge of which is thus minimum. 

Within the control process, the instrument continually checks the relay compensation sections. If a section’s outage or change 
in value is detected, the section is temporarily disabled for regulation under given setting. The section temporarily disabled is 
periodically tested and enabled for regulation again when possible. 

Besides the power factor capacitors, it is possible to connect power factor chokes (mains decompensation). Any output can 
be set as fixed. 

An inbuilt thermal sensor provides temperature measurement inside the switchboard cabinet. The two highest outputs can be 
used to switch on and off cooling or heating. 

All types of controllers can be ordered in a version extended with galvanic-isolated RS-232 or RS-485 communication 
interface. All values measured can be monitored and the controller’s parameters set using a remote computer. 
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Characteristics and Features 
Measurement Principles 
• high current and power factor measurement accuracy are 

achieved by utilizing precise 12-bit A/D-converter and digital 
signal processing using a microprocessor and FFT algorithm 

• precise measurement and control functions even under 
conditions of voltage or current waveform distortion by higher 
harmonic components 

• evaluation of total harmonic distortion (THD) level by up to the 
nineteenth harmonic component 

• evaluation of current harmonic load of capacitors 

Control Principles 
• governor’s speed of response independently programmable 

for conditions of undercompensation and 
overcompensation, respectively 

• the preset speed of response increases in proportion to 
instantaneous control deviation, that is either with the value 
squared or in direct proportion to the ratio of the control 
deviation to the smallest capacitor section value (C/k) 

• adjustable control range to reduce the number of control 
interventions in systems with a wide control range at high 
loads 

• mains decompensation 
• any control section can be set as fixed, that is as constantly 

connected or constantly disconnected 
 
Two-rate Operation 
• selectable two-rate operation controlled with flow direction of 

active power 
• two-rate operation can be controlled with an external signal 

(contact) in Novar 1206 and Novar 1214 

Automatic Connection Detection 
• any combination of measuring voltage and current 

• automatic detection of connection and compensation systems’ 
nominal voltage on governor setup 

Automatic Control Section Recognition 
• when switching it on, the governor automatically 

recognizes the sections’ power ratings 

• It is possible to connect any combination of the 
control sections 

Specifying Section Value, Disabling Faulty 
Sections 
• continuous specification of section value recognized in the control process 

• continuous checking of control sections in the control process and in case of repeated failure detection, temporary 
disablement of the faulty section and possibly concurrent alarm actuation 

• periodic recheck of the temporarily disabled sections in five days and on positive test results (for example when replacing 
a section’s burnt fuse link), enabling them again 

Tab. 2 : Summary of models 

model no. of 
outputs 

measuring voltage range vstup 
2.tarifu 

Novar-1106 6  
Novar-1114 14 

100 ÷ 275 V AC, 43 ÷ 67 Hz 
(common with supply voltage) 

ne 

Novar-1206 6 
Novar-1214 14 

57,7 ÷ 690 V AC +10/-20%, 
43 ÷ 67 Hz (separated) 

ano 

 

Table 1: Summary of measurement quantities  

symbol quantity 
cos instantaneous power factor 
Ieff instantaneous effective current 
Ueff instantaneous effective voltage  
Pac instantaneous active power 
Pre instantaneous reactive power 

dPre instantaneous reactive power deficit 
Temp instantaneous temperature (inside 

switchbox) 
Acos average power factor 

mincos minimum power factor 
Apac average active power 

maxPac maximum active power  
Apre average reactive power 

maxPre maximum reactive power 
maxdPre maximum reactive power deficit 
maxTemp maximum temperature 

Iact instantaneous fundamental 
harmonic active current 

Irea instantaneous fundamental 
harmonic reactive current 

dIrea instantaneous fundamental 
harmonic reactive current deficit 

THDI instantaneous current THD 
3rd ÷ 19th harI instantaneous current harmonic 

component 
maxTHDI maximum current THD 

F instantaneous frequency 
CHL instantaneous. CHL 

THDU instantaneous voltage THD 
3rd ÷ 19th har instantaneous voltage harmonic 

component 
maxCHL maximum CHL 

maxTHDU maximum voltage THD 
3.÷19. 

maxharU 
max. voltage harmonic component 
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Programmable Alarm 

•  independently settable alarm’s warning and actuation functions 

• alarm can go off with: 
• undercurrent 
• overcurrent 
• voltage failure 
• undervoltage 
• overvoltage 
• THDI limit exceeded 
• THDU limit exceeded 
• CHL limit exceeded 
• out of power factor preset range 
• active power export 
• limit in number of section switching exceeded 
• section breakdown 
• temperature limit exceeded 

Telecommunication 

• optional controller version with galvanically isolated communication interface of RS 232 or RS 485 standard 

• all values measured can be monitored and the controller’s parameters set using a remote computer 

 
Fig. 2 :  Actual controller state monitoring and control via remote communication link 
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Fig. 3: Typical installation wiring at low voltage network 

 
 

 
 
 
 
 

Fig. 4: Voltage connection via voltage transformer installation example 
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Technical parameters 
 

   Adjustable Parameters 
parameter Novar Model 

 1005 / 1007 1106 / 1114 1206 / 1214 1314 
power factor desired 0.80 ind. through 0.80 cap. 
connection time (maximum value, 
depends on control deviation) 

5 to 1 200 seconds 1 ÷ 25 / sec  

reconnection delay time / control rate 5 to 1 200 seconds 0.1 ÷ 10 sec 
smallest capacitor current (0.02 ÷ 2 A) x CT  (0.002 ÷ 2 A) x CT ratio 
compensation section values setting automatic or manual 
connection configuration setting automatic or manual 

 

      Inputs and Outputs 
power supply :     standard version 80 ÷ 275 V AC     

43 ÷ 67 Hz, 5VA 
90÷275 V AC 
43÷67Hz,7VA 

90 ÷ 275 V AC (43÷67 Hz)  or 
100÷300 V DC, 7VA 

                             “/S400” version — 75÷500 V AC 
43 ÷ 67 Hz 

75÷500 VAC 
43 ÷ 67 Hz 
or 90÷600 V 
DC,  7VA  

— 

measurement voltage the same as power supply voltage 
 

57.7 ÷ 690 V AC, +10/-20%,  43 
÷ 67 Hz 

voltage measurement accuracy ±1% of range ±1 digit 
voltage meas. input impedance — > 800 kOhm 
meas. voltage loss / external alarm 
response time (output disconnection) 

<= 20 ms 

measurement current (galv. isolated) 0.02 ÷ 7 A 0.002 ÷ 7 A 
current input serial impedance < 10 mOhm 
current measurement accuracy 

• range  0.5 ÷ 7A 
• range  0.02 ÷ 0.5 A 
• range  0.002 ÷ 0.02A 

 
+/- 0.02A +/- 1 dig. 
+/- 0.002A +/- 1 dig 

— 

 
+/- 0.02A +/- 1 digit 
+/- 0.002A +/- 1 digit 
+/- 0.0005A +/- 1 digit 

max. phase angle error ( PF & powers 
measurement ) 

+/-1° at I > 3 % of 
range,otherw. +/-5° 

+/-1° at I > 3 % of range, otherwise +/-3° 

current harm. & THDI meas. accuracy ±5 % ± 1 digit (for U, I > 10 % of range) 
temperature meas. range / accuracy -30 ÷ 60 °C, ± 5 °C 
number of output relays 6 / 8 6 / 14 12T + 2R 
output relay load rating :  

• standard version 
 

250 V AC / 4 A  
110 Vss / 0,3 A 

• “/S400” version — 250 V AC / 4 A ; 
110 V DC / 0.5 A ; 
220 V DC / 0.2 A 
(400 V AC for overvoltage 
cathegory II ) 

— 

output transistor load capacity — — — max. 100 VDC / 
100 mA 

met. rate 2 input  (galv. connected, for 
insulated contact / optocoupler ) 

— — 30 Vss / 5 mA 

installation overvoltage class / level of 
pollution 

• for voltage up to 300 V AC 
 

 
III-2 in compliance with EN 61010-1 

 

• for voltage over 300 V AC — II-2 in compliance with EN 61010-1 
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  Communication 
interface RS 232 / RS 485, galvanically isolated 
transmission rate 4800 ÷ 19200 Baud 
maximum number of instruments on one communication line 1/32 
maximum node–to–node distance 30 metres / 1200 metres 
data transfer protocol KMB / Modbus RTU 
  

   Operating Conditions 
working environment class C1 in compliance with IEC 654-1 
operating temperature -40° ÷ +60°C 
relative humidity 5 to 100 % 

   EMC 
noise suppression level in compliance with EN 50081-2, 

EN 55011 , class A, 
EN 55022 , class A 

immunity in compliance with EN 61000-6-2 

   Physical 
parameter Novar Model 

 1005 / 1007 1106 / 1114 1206 / 1214 1314 
enclosure  

• front panel 
 

IP40 ( IP54 option ) 
• back panel IP 20 

dimensions 
• front panel 
• built-in depth 
• installation cutout 

 
96 x 96 mm 
80 mm 
92+1 x 92+1 mm 

 
144 x 144 mm 

80 mm 
138+1  x 138+1  mm 

mass max. 0.3 kg max. 0.7 kg 
 
 
 


