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General Description

Features

KAR1 is an electronic residual current relay used in AC systems to monitor 
leakage current and trip the connected circuit breaker when the leakage 
current exceeds the set threshold.
It operates with an external CBCT and provides adjustable leakage current 
sensitivity and time delay.

✓ Monitoring
Monitors earth leakage current in AC sys-
tems with external
CBCT.

✓ Time delay
Adjustable time delay: 0 - 10 seconds

✓ Trip indication
Trip indication (TRIP)

✓ Test / Reset
Test and Reset functions

✓ Relay output
1 SPDT relay output (250V AC / 7A)

✓ Leakage adjustment
Adjustable leakage current: 30mA - 30A

✓ Level indication
4-step leakage level indication (%25, %50, 
%75, %100)

✓ Power indication
Supply voltage indicator (PWR)

✓ External input
External TEST/RESET input

✓ Mounting
DIN rail mounting
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Technical Data
Parameter Specification Specification

Supply Voltage 220V AC +- %20

Frequency 50 HZ / 60HZ

Leakage Current (In) 30mA ~ 30A

Time Delay (t) 0S ~ 10S

Operating Power <6VA

Response Time (max) <50ms

Contact 7A 250VAC

Display 4x LEDs

Current Accuracy 3%

Operation Characteristic Type A

Toroid Connection Test Continous

Operation Temperature -20 to +55C

Storage Temperature -20 to +70C

Dielectric test voltage 2.5kV 50Hz 1 min

Connections Max 2.5mm2

Material Flame UL94-V0

Insulation Protection for Housing IP20

Standard EN / IEC-60947-2

Trip Test Manual

Reset Manual or Remote

Electrical Life 30,000 operation (instant trip)

Relay output short-circuit protection (1kA as per
IEC 60947-5-1) 4A gL HRC fuse is required.

Max resistance connection between toroidal
CBCT & relay 3Ω

Max Length connection of remote reset button 15m
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Dimensions
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Residual current transformers must be installed together with residual current monitoring relays upstream 
of the lines or loads to be protected. All active conductors, including phases and neutral conductors in both 
single-phase and three-phase systems, must pass through the toroidal transformer. This arrangement 
enables the device to perform a vector summation of the line currents and detect any homopolar differential 
currents leaking to earth. The transformer core, manufactured from high magnetic permeability sheet iron, 
allows the detection of even very low leakage currents. The selection of the appropriate toroidal transformer 
should be based on the conductor or busbar dimensions to be used. Open-core versions are recommended 
for retrofit, revamping, or upgrading applications in existing installations.

All active conductors may pass through the toroidal transformer without regard to installation direction 
(P1-P2 or P2-P1). The output signal should be taken from terminals 1 (S1) and 2 (S2) and connected to the 
residual current monitoring relay. Terminals 3 and 4 are intended for connection to the test output of 
compatible FPP series relays equipped with this function. When using RD2 relays, terminals 3 and 4 must 
remain disconnected.

For signal wiring, the use of twisted or shielded cables is recommended, preferably routed away from 
busbars and other sources of electromagnetic interference. The connection cable should have a maximum 
resistance of 3 Ω. Recommended maximum cable lengths are 20 m for 0.5 mm² cables and up to 100 m for 
2.5 mm² cables.

For open-core versions, it is important to ensure that the contact surfaces between the two core halves 
are clean, fastening bolts are properly tightened, and cable terminations on both sides remain secure and 
undamaged. If metallic shielded or armored cables are used, the shielding must be grounded downstream 
of the toroidal transformer. In cases where the cable passes through the transformer, grounding should be 
performed on the opposite side.

Installation
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To improve immunity against false tripping and ensure accurate measurements in harsh 
environments or installations with high line currents, special attention should be given to the layout and 

geometry of both power and sensor wiring. The CT internal diameter (D) should be properly selected, 
while the power cables should be centered symmetrically within the toroid, maintaining an overall cable 

envelope diameter (d) of less than two the CT internal diameter (d < 2/3D). In addition, power cable 
bending should be performed at a minimum distance equal to twice the toroid internal diameter (L ≥ 

2D) to minimize magnetic interference.

For installations with very high line currents, the use of an additional magnetic concentrator with 
a length of approximately 10 cm is recommended. The measuring cable between the toroid and relay 
should be routed separately from power cables or other high-emission conductors. To further reduce 
electromagnetic interference, twisted or jacketed measuring cables are preferred, as they minimize 
antenna loop areas. Shielded measuring cables may also be used; however, the shield should either 

remain unconnected or be connected only to a clean grounding point.

CT Wiring Guidelines
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Core Balance Current Transformer CBCT

The KAR-1 is compatible with a range of high-quality Core Balance Current 
Transformers (CBCTs). These CBCTs have been identified as suitable choices 
to ensure optimal performance and compatibility with the KAR-1 device.

Parameter Value

Standard IEC 60947-2 / IEC 60947-2 LV directive 2014/35/EU EMC 
directive 2014/30/EU

Operating Voltage Rated Value Maximum 1000 V 

Nominal Frequency 47...65Hz

Operating Frequency 25...10kHz -3dB

Permissible Current 20kA During 1 second 

Material Fire Rating UL94 V0

Power-Frequency Withstanding Voltage 3kV 50Hz, 1 min.

Installation Category CAT. III 600V reinforced

Protection Degree IP20

Insulation Resistance  DC500V/100M

Short Term Overcurrent 6·In (2 s)

Operating Temperature -20 to +55°C

Storage Temperature -20...+70°C

Connections 1.5mm2

Standard IEC 60947-2
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Split Core CBCT


