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Residual Current Monitoring Relay
with Adjustable Time Delay

Adjustable Leakage Current
30mA - 30A

Adjustable Time Delay
0 - 10 Seconds
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4-Step Leakage Level Indication mA :
%25, %50, %75, %100 i
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Test & Reset Functions
Local & Remote

Works with External CBCT
(Type A)
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General Description

KAR1-D 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.

v Monitoring v Leakage adjustment

Monitors earth leakage current in AC sys- Adjustable leakage current: 30mA - 30A
tems with external

CBCT.

v Level indication

7-segment display showing a 3-digit leak-
v Time delay age current value.
Adjustable time delay: 0 - 10 seconds

v Power indication
v Trip indication Supply voltage indicator (PWR)
Trip indication (TRIP)

v External input
v Test / Reset External TEST/RESET input
Test and Reset functions

v Mounting
v Relay output DIN rail mounting
1 SPDT relay output (250V AC / 7A)
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SAFETY PRECAUTIONS 4\

ELECTRICAL SHOCK HAZARD

Hazardous voltage may be present during operation.
Failure to follow safety instructions may result in
serious injury, death, or equipment damage.

IMPORTANT SAFETY INFORMATION

Please read all instructions carefully before
installation, operation, or maintenance
of the device.

=

@ GENERAL SAFETY REQUIREMENTS 'm' INSTALLATION REQUIREMENTS

Installation, wiring, and commissioning must be carried out
only by qualified personnel and in accordance with
applicable standards.

Service and internal repairs must be performed only by
authorized service personnel.

Do not install or operate a damaged unit.

Disconnect all main and auxiliary power supplies before
wiring or servicing the device.
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I Follow the wiring diagrams and terminal connections
Ly specified for the selected model.

;, Operate the device only within the technical limits
¥ specified in this manual.

Do not use the device in explosive atmospheres or in the
presence of flammable gases, vapors, or liquids.

within the specified limits indicated in the manual and

Environmental and operating conditions must remain
on the product label.

Do not open or modify the enclosure under
any circumstances.

Clean the device only with a dry, soft, non-abrasive cloth.
Do not use water, solvents, or chemical cleaning agents.

Before installation, inspect the device for any visible damage.

&

The device is designed for
Overvoltage Category |l installations.

Install the device inside suitable
electrical panels or enclosures.

Use connection cables rated for a
minimum operating temperature of 75°C.

Recommended cable cross-section:
0.75...2.5 mm.

An external disconnecting and protection
device must be installed for the
auxiliary supply.

The protection device must:

= Be easily accessible

e Be located near the equipment

= Comply with applicable standards

« Have suitable short-circuit breaking
capacity for the installation

Recommended protection:

Fast or ultra-fast fuse

10x38 mm ceramic fuse

500V or 660V gG or FF characteristic
100kA breaking capacity

oy

& CURRENT TRANSFORMER REQUIREMENTS [%] PERIODIC FUNCTION TEST
! &

After any short-circuit or earth fault

Use only differential current ; ;
Y event, verify correct relay operation.

transformers with reinforced insulation
between primary and secondary
windings, according to the installation
overvoltage category.

Periodically test the Earth Leakage
Relay using the TEST button to

ensure proper functionality.

IMPORTANT NOTICE

’ Failure to comply with these instructions may compromise equipment safety and performance.
A Dangerous voltage may be present on terminals marked with the warning symbol.
E Product specifications and manual contents may be updated without prior notice
as part of continuous product improvement. HAZARDOUS
L._ﬂ Always keep this manual available for future reference. VOLTAGE



Technical Data

Parameter Specification

Supply Voltage

Specification

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 3-Digit 7-Segment Display
Current Accuracy 3%
Operation Characteristic Type A
Toroid Connection Test Continous
Operation Temperature -20 to +55C
Storage Temperature -20to +70C

Dielectric test voltage

2.5kV 50Hz 1 min

Connections Max 2.5mm?2
Material Flame UL94-V0
Insulation Protection for Housing P20

Standard EN / [EC-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

3Q

Max Length connection of remote reset button

15m
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KAR1-D FRONT PANEL OVERVIEW

KAR1-D Earth Leakage Relay

O TEST
Pwr

SET

B & Kacak Akim Rdlesi
B B &F Earth Leakage Relay
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Leakage current indicator
Indicator of the set leakage current value

When the leakage current value on the screen is in mA, the mA LED will light up

A W N =

When the leakage current value on the screen is in A, the A LED will light up

Up button, to increase value. Pressing the up button and the down button together
for one second will reset it.

u1

Down button, to reduce value. Pressing and holding the down and set buttons simul-
taneously for one second will do test

7 Set button, used to hold the set value and to enter the settings.

o Important notes:

To reset, press and hold the UP and Down buttons together for 1 second.
To perform a test, you need to press and hold the Down and Set buttons together for 1 second.
If CT is not connected, the message “No CT” will blink on the screen.
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It will light up like this
when the first power
arrives.

To adjust the current,
press and hold the set
button for 1 second, and
the set current value will
appear. You can use the
up and down buttons
to move to the desired
current value. current
ranges from 30mA to
30A.

This is the current
settings page.

To reset, press and
hold the UP and Down
buttons together for 1

second.

To perform a test, you
need to press and
hold the Down and Set
buttons together for 1
second.

When it trips, the word
“trp” appears on the
screen, and below it, the
value at which it tripped
is displayed. This screen
then goes off and shows
the actual current value
again. After that, the
word “trp” appears on the
screen again, and below
it, the value at which it
tripped is displayed.

To adjust the delay time,
press and hold the set
button for 1 second; the
current value adjustment
page will appear. Pressing
the set button again will
take you to the delay
time adjustment page;
the set delay time value
will be displayed on the
screen. You can use the
up and down buttons to
reach your desired delay
time value. The delay
time ranges from 0 to 10
seconds.

If LED A'is lit, the
leakage current reading
is in Amperes. If LED
mA is lit, the leakage
current reading is in
milliAmperes.
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WIRING DIAGRAM

-

L1
L2
L3

NC | COM

Y2

8, |

/ | EX RESET
I
|

FUSE
(1A) []

NO
KAR1 ;
Al A2 S1 S2 Y1
CBCT

NOTES:

e e

e CBCT (Core Balance Current Transformer) must be
installed around all live conductors (L1, L2, L3, N).

* The relay output changes state when a fault is detected.

e Use external reset contact (EX RESET) to reset the
device after trip.

o

EX RESET :

External
Normally Open
Reset Contact

TERMINAL

e
T,
S1
S2

NO
CoM

Supply L 220V AC

Supply N 220V AC

CBCT S1

CBCT '$2

External Reset Y1

External Reset Y2

(No Connection)

Relay Output - Normally Open
Relay Output - Common

Relay Output - Normally Close

TERMINAL DESCRIPTION

DESCRIPTION FUNCTION

Phase (Line) supply input
Neutral supply input

Connection to CBCT terminal S1

Connection to CBCT terminal S2

External reset input Y1
External reset input Y2
Reserved / Do not use

Relay output - opens on trip

Common terminal for relay output

Relay output - closes on trip
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ELR OPERATING CONDITION AND CONTACT POSITION
ELR Operating

Contact Position

No Supply \I —|
Voltage

NC co NO
Healthy / N —‘
Reset State

NC CoM NO

@ Trip State r f
NC oM NO

Condition

M

C

19 mm
(Cabling
_ Distance) |
=
£ E = Elg
= v Ly L -
mA o~ e Or=
.
HS e, =
Pi1il 11l ¥ O
Ei_h-:: Y i L 4
~ 6,35mm - < 3% 5mm >
43,6mm T 49,25mm
) 57,75mm ’
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Installation

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 Q. Recommended maximum cable lengths are 20 m for 0.5 mm? cables and up to 100 m for
2.5 mm? 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.

Wire Stripping Solid Conductor | Stranded Conductor Ferrule Tightening
Length (Recommended) (Recommended) (Recommended) Torque

&

N

Series | Terminals

1,14 0.2-4 mm* 0.2-2.5 mm*
8 mm (24-12 AWG) (24-14 AWG) = 0.6 N-m
(0.31in) (5.3 Ibrin)
0.2-4 mm* 0.2-2.5 mm* oe 0.6 N'm
31,32,34 (24-12 AWG) (24-14 AWG) (5.3 Ibin.)
A1 A2 02-25mm  0.25-2.5 mm’ = 0.6 N-m
_ e (24-14 AWG) (24-14 AWG) (5.3 Ib-in.)
| (0.27in)
|
| “l T2 (1) g
i 0.14-1.5 mm* 0.14-1 mm? 0.2-0.5 mm*
(26-16 AWG) (26-18 AWG) (24-20 AWG) 0.25 N'm
25,26,27(2) (g’_ - (2.2 Ibrin)

°N



CT Wiring Guidelines

4 . . o - . )

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.

. . y . )

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. Yy

PE i 1 3

Centre the cables within the toroid toroid @ 2 2 x total cable @

@ q cable @ toroid @

Single-phase or three-phase loads
with several cables per phase

X 2 toroid @ 1 cable per phase Several cables
- per phase
X 2 toroid @
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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

1000V

Nominal Frequency

47...65Hz

Operating Frequency

25...10kHz -3dB

Permissible Current

20KkA During 1 second

Material Fire Rating

UL94 vo

Power-Frequency Withstanding Voltage

3kV 50Hz, 1 min.

Installation Category

CAT. Il 600V reinforced

Protection Degree P20
Insulation Resistance DC500V/100M
Short Term Overcurrent 6:ln (2 s)
Operating Temperature -20 to +55°C
Storage Temperature -20...+70°C
Connections 1.5mm?2
Standard IEC 60947-2
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TOROIDAL CURRENT TRANSFORMERS (CBCT)

TYPE CODE HOLE SIZE @ (mm) AMPERE (A)

CBCT-1-25

TOROIDAL

CBCT-1-45
CBCT-1-80
CBCT-1-100
CBCT-1-150
CBCT-1-210
CBCT-1-310

25 mm
45 mm
80 mm
100 mm
150 mm
210 mm
310 mm

63 A
100 A
400 A
630 A
1250 A
2500 A
3500 A

TOROIDAL DIMENSIONS

CBCT-1-45
CBCT-1-80
CBCT-1-150
CBCT-1-210

CBCT-1-310

o
45 78 84

80
150
210
310

A

13 119
187 195
259 255
361 360

f

101
170
241
342

mTm oo w>»

| E =

P

o ;oo

: Hole size (mm)

: Overall width (mm)
: Overall height (mm)
: Base length (mm)

: Hole diameter (mm)
: Base step (mm)

: Overall depth {mm)

26
27
27
27

66 5 24 32

34
35
35
35

Split Core CBCT

200 X 200 mm 300 X 300 mm

Hole size @ Ampere
Code I
(mm) (A) '
KCBCT-1-20-10 200 X 200 2500A
KCBCT-1-30-10 300 X 300 4000A
split Core KCBCT-1-36-10 360 X 100 5000A ‘
Rectangular ’
CBCT KCBCT-1-50-10 500 X 100 5500A
DIMENSIONS ;
& i E
%) / ;
[ cooe _Jolslalclolc]rl o :
KCBCT-1-20-10 6 200 200 230 270 30 260 245 L
[ FronTviEw | c
FRONT VIEW
KCBCT-1-30-10 6 300 300 330 370 30 360 345 A
|
KCBCT-1-36-10 6 360 100 390 160 30 420 405 :
i
KCBCT-1-50-10 6 500 100 560 160 30 590 575 T T SRR — @ o
!
|
I

ﬂ NOTE: All dimensions are in millimeters (mm).
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