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Measuring & Monitoring Relays

K8AK/K8DS Series

DIN 22.5/17.5 Size Lineup of A Wide Range of Measuring and Monitoring
Relays

e Compact 22.5 mm and 17.5 mm housings

* Resistant to high-frequency noise

* Compliance with global power and safety
standards

Model Number Structure

Model Number Legend
K8AK-LI[]

12
1. Function
AS:  Single-phase Current Relay
AW:  Single-phase Overcurrent/Undercurrent Relays
VS: Single-phase Voltage Relay
VW: Single-phase Overvoltage/Undervoltage Relays
PH: Phase-sequence Phase-loss Relay
PW:  Three-phase Voltage Relay
PM:  Three-phase Phase-sequence Phase-loss Relay
PA:  Three-phase Asymmetry and Phase-sequence Phase-loss Relay
TH:  Temperature Monitoring Relay
LS:  Conductive Level Controller

2. Supply Voltage
Refer to Ordering Information for the relevant model.

Note: Models are also available with fixed set values. Consult with your OMRON representative for conditions.
Models with fixed set values are available for the following models: KBAK-AS, KBAK-AW, K8BAK-VS, KBAK-VW, KBAK-PM, KBAK-PA, K8AK-
PW, and K8AK-LS.

K8DS-[ ]
12

1. Function
PH: Phase-sequence Phase-loss Relay

2. Setting range
1: One SPDT relay output
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K8AK Series
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Measuring & Monitoring Relay KBAK/K8DS series selection guide

Object Signal input
DC
Current CUrent
input
inpu AC
current
Single phase
circuit
monitoring
DC
Voltage Voltage
input or
AC
Voltage

3-phase 3 wires
voltage

Three-phase

circuit
monitoring

3-phase 3 wires

voltage

or

3-phase 4 wires

voltage
Temperature Thermocouple
monitoring Pt100 / Pt1000

10k to 100 ko
m)p Conductive mmlp (Adjust)

level control electrode E1, E2, E3

Monitoring function

Relay output
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Over or Under ' One 1-Phase Current Relay
current SPDT > K8AK-AS
1-Phase Current Relay .
Over & Under gy, STF\’,YZ;)T | (Window comparator) ¥
current KSAK-AW y
Over or Under = One 1-Phase Voltage Relay §
voltage SPDT » K8AK-VS
1-Phase Voltage Relay &
Over & Under ) Two WP | (Window comparator)
SPDT -
voltage K8AK'VW
o 3-Phase Sequence,
SPrI]I?T mp | Loss Relay 5
K8DS-PH
Phase-sequence,
Loss on 3-Phase Sequence,
DP[?T » Loss Relay
K8AK-PH
T 3-Phase Voltage Relay
Over & Under WO (Window comparator)
wolage || SPDT [P KEAK-PW
Over & Under g—Phase Voll_tage,R I
voltage Two equence, Loss Relay
Phase-seguence,» SPDT M| (Window comparator) m
Loss K8AK-PM
Phase-sequence, 3-Phase Asymmetry,
Loss » S(I%rI]Z)eT » Sequence, Loss Relay
Phase asymmetry K8AK-PA
Temperature
Temperature # One Monitoring Relay
alarms SPDT » KSAK-TH
. Conductive Level il
Supply/Drainage » One » Controller
control SPDT K8AK'LS




K8AK Series

Application examples

K8AK-AS

K8AK-AW

@ Purpose

When the motor locks, its rotational
torque may break the chain. To
prevent that from happening, the
relay must trip the instant it detects a
motor lock error.

A thermal relay cannot be used for
chain protection because it takes too
long to start operating.

@ Advantages

The K8AK-AS offers effective chain
protection because it starts
operating in 0.1 s or less.

@ Purpose

A monitor of the overcurrent of a
submersible pump and the
undercurrent is needed.

@ Advantages

K8AK-AW can monitor the
overcurrent and the undercurrent at
the same time with a single
K8AK-AW.

K8AK-VS

K8AK-VW

@ Purpose

The K8AK-VS is used to check
battery charge levels of the
equipment engine booting .

@ Advantages

The K8AK-VS can detect when the
battery charge is low.

@ Purpose

Control panel must be carefully
monitored because the effects of a
power outage or voltage drop would
be highly detrimental to equipment.
The K8AK-VW monitors the control
power supply for overvoltage and
undervoltage levels.

@ Advantages

Overvoltage and undervoltage can
be detected with a single KBAK-VW.
It can also output individual
overvoltage and undervoltage
alarms using SPDT relays, and can
provide a pre-alarm warning output
to eliminate system

downtime.

K8DS-PH

K8AK-PH

@ Purpose

The K8DS-PH detects
phase-sequence or phase-loss errors
in molding machine/machine tool
power supplies.

@ Advantages

K8DS-PH is small, so it can be
compactly installed.

@ Purpose

The K8AK-PH detects
phase-sequence or phase-loss errors
in escalator/ elevator power supplies.

@ Advantages

An output relay of KBAK-PH is 2c
output.

That it's for control, it's possible to
classify and use one for warnings.
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K8AK Series

Application examples

K8AK-PW

K8AK-PM

@ Purpose

The K8AK-PW detects overvoltage
and undervoltage in power generated
by a power generator

Wind-power generator Generator

@ Advantages

A single KBAK-PW can be used for a
three-phase power supply with three
or four wires.

It can be used to individually set and
output overvoltage and undervoltage
alarms.

@ Purpose

Cranes cannot operate correctly
when there is a overvoltage and
undervoltage, or a phase-sequence
or phase-loss error.

The KBAK-PM can be used to
monitor three-phase voltage,
phase-sequence, and phase-loss
errors.

@ Advantages

A single KBAK-PM can monitor
overvoltage and undervoltage, as
well as phasesequence,and
phase-loss errors in threephase
voltage.

It can also output individual alarms
for overvoltage or undervoltage
using SPDT relays.

This makes it possible to determine
which type of error occurred.

K8AK-PA

K8AK-TH

@ Purpose

Compressors cannot operate
correctly when there is a
phase-sequence, or a phase
asymmetry or phase-loss error.

Fixed compressors Mobile compressors

@ Advantages

A single KBAK-PA can monitor
voltage unbalance, as well as
phase-sequence, and phase-loss
errors in three-phase voltage.

@ Purpose

K8AK-TH is used for
overtemperature prevention of heater
and abnormal temperature
monitoring.

@ Advantages

K8AK-TH is the slim type by DIN rail
installation, so it's most suitable for
the warning use.

Temperature setting can be
established easily by the rotary
switch.

K8AK-LS

@ Purpose

The K8AK-LS can be used to control
the liquid level in a tank.

K8AK-LS

Conductive level control

@ Advantages

Because the sensitivity resistance can
be adjusted from 10 k to 100 kQ, there is
no need to change models to match
different liquid types and concentrations.
You can also set the operation time in a
range of 0.1 to 10 seconds to prevent
operating errors due to chattering.

Water supply and draining control can be
changed by DIP switch.
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Single-phase Current Relay

K8AK-AS

Ideal for current monitoring for
industrial facilities and equipment.

* Monitor for overcurrents or undercurrents.
* Use commercially available CTs (CT current on secondary
side:0to1 Aor0to5A).

* Manual resetting and automatically resetting supported by one
Relay.

e Startup lock and operating time can be set separately.
* One SPDT output relay, 5 A at 250 VAC (resistive load).

¢ Output relay can be switched between normally open and
normally closed.

* Output status can be monitored using LED indicator.
¢ Inputs are isolated from the power supply.
* RoHS-compliant.

c Refer to Safety Precautions for the KBAK Series on page 86.

Refer to page 13 for commonly asked questions.
Ordering Information
List of Models

CE cAus @ @ E

For the most recent information on models that have been certified for
safety standards, refer to your OMRON website.

Setting range Supply voltage Model
2 to 20 mA AC/DC, 24 VAC/DC K8AK-AS1 24 VAC/DC
10 to 100 mA AC/DC,
50 to 500 mA AC/DC | 100 to 240 VAC K8AK-AS1 100-240 VAC
0.1to 1 A AC/DC, 24 VAC/DC K8AK-AS2 24 VAC/DC
0.5to 5 A AC/DC,
0.8 10 8 A AC/DC 100 to 240 VAC K8AK-AS2 100-240 VAC
10 to 100 A AC*, 24 VAC/DC K8AK-AS3 24 VAC/DC

20t0 200 A AC*

100 to 240 VAC

K8AK-AS3 100-240 VAC

*1 The K8AK-AS3 is designed to be used in combination with an OMRON K8AC-CT200L Current Transformer (CT). (Direct input is not possible.)

Accessory (Order Separately)

O®OMRON CT @Commercially Available CTs*
Appearance Input range SURICE Model Appearance ST on BB Applicable Relay
Relay side
10to 100 AAC, O0to1AAC,
20 10 200 A AC K8AK-AS3 | KBAC-CT200L 0105 A AC K8AK-AS2

* If you use a commercially available CT, do not exceed the overload
capacity of the KBAK-AS2.
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K8AK-AS

Ratings and Specifications
Input Range

Model Range™ c?:r':;‘::lm Setting range Input impedance | Input type Overload capacity
0to 20 mA AC/DC | I11-COM 2 to 20 mA AC/DC, | Approx.5Q Direct input
KSAK-AS1 |0to 100 mA AC/DC | [2-COM E)%tOSZ)Otg ?&ﬁ( Approx. 1 Q Direct input
0 to 500 mA AC/DC | 13-COM AC/DC Approx. 0.2 Q Direct input
Approx. 0.12 Q - Continuous input at
Oto1AAC/DC 11-COM (L%F;d - 0.5 VA) gr"sgrt#r?%:f 120% of maximum input
0.1to 1 AAC/DC, Abbrox. 0.02 O cially avail- 1sat 150%
K8AK-AS2 |0to5 A AC/DC 12-COM 0.5to 5 A AC/DC, (L%’; 3 15vA)  |ableCT
0.8t0 8 AAC/DC s
) Approx. 0.02 Q .
0to 8 AAC/DC 13-COM (Load : 3 VA)
0to 100 AAC 12-COM OMRON CT | Continuous input at 120% with
an OMRON CT (K8AC-
10to 100 A AC™ CT200L).
K8AK-AS3 oY o
0 to 200 A AC 13-COM 2010 200 A AC™ OMRON CT | 30 s at 200%
1 s at 600%
* CT capacity on primary side.

*1 The range is selected using connected terminals.
*2 The K8AK-AS3 is designed to be used in combination with an OMRON K8AC-CT200L Current Transformer (CT). (Direct input is not possible.)

Ratings

24 VAC/DC
100 to 240 VAC

24 VAC/DC: 2.0 VA/1.1 W max.
100 to 240 VAC: 4.6 VA max.

10% to 100% of the maximum value of the setting range

K8AK-AS1: 2to20 mA AC/DC
10 to 100 mA AC/DC
50 to 500 mA AC/DC

K8AK-AS2: 0.1to 1 A AC/DC (Compatible with commercially available CTs.)
0.5 to 5 A AC/DC (Compatible with commercially available CTs.)
0.8to 8 AAC/DC

K8AK-AS3: When used with the OMRON CT (K8AC-CT200L).
10to 100 A AC
20 to 200 A AC

Operating value 100% operation at set value

Power supply voltage | Isolated power supply

Power consumption

Operating value setting range (SV)

Reset value setting range (HYS.) 5% to 50% of operating value

Manual reset/automatic reset (switchable)
Note: Manual reset: Turn OFF power supply for 1 s or longer.
Operating time setting range (T) 0.1t030s

0to30s
(The startup lock timer starts when the input has reached approximately 30% or more of the set value.)
Note: Enabled only for overcurrent operation.

Reset method

Startup lock time setting range (LOCK)
Note: Enabled only for overcurrent operation.

Indicators Power (PWR): Green, Relay output (RY): Yellow, Alarm outputs (ALM): Red

Input impedance Refer to Input Range on this page.
Output relays One SPDT relay (NO/NC switched using DIP switch.)

Rated load
Resistive load
5 A at 250 VAC
5Aat30VDC
Maximum contact voltage: 250 VAC or 30 VDC
Max. switching current: 5 A
Maximum switching capacity: 1,250 VA, 150 W
Mechanical life: 10 million operations min.
Electrical life: 5 A at 250 VAC or 30 VDC: 50,000 operations
3 A at 250 VAC/30 VDC:100,000 operations

Output relay ratings

Ambient operating temperature —20 to 60°C (with no condensation or icing)
Storage temperature -25 to 65°C (with no condensation or icing)
Ambient operating humidity 25% to 85% (with no condensation)
Storage humidity 25% to 85% (with no condensation)
Altitude 2,000 m max.

Terminal screw tightening torque 0.49 N-m
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K8AK-AS

Recommended wire
Solid wire: 2.5 mm?
Twisted wires: AWG16, AWG18
Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
Terminal wiring method 2. Two wires can be twisted together.
Recommended ferrules
Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact
Al 1-8RD (for AWG18) manufactured by Phoenix Contact
Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 150 g

Mounting Mounts to DIN Track
Dimensions 22.5 x 90 x 100 mm (WxHxD)
Specifications

Allowable operating voltage range 85% to 110% of power supply voltage

Allowable operating frequency range | 50/60 Hz +5 Hz

K8AK-AS1 and K8AK-AS2: DC input or AC input (45 to 65 Hz)
Input frequency range

K8AK-AS3: AC input (45 to 65 Hz)
K8AK-AS1 and K8BAK-AS2:  Continuous input at 120% of maximum input, 1 s at 150%
Overload capacity K8AK-AS3: Continuous input at 120%, 30 s at 200%, and 1 s at 600% with an OMRON CT (K8AC-CT200L)
Note: Overload capacity of primary side of CT.
- . Operating value +0.5% full scale (at 25°C and 65% humidity, rated power supply voltage, DC or 50/60 Hz sine wave input)
epeat error
- Operating time +50 ms (at 25°C and 65% humidity, rated power supply voltage)
Conforming EN60947-5-1
standards Installation environment (pollution level 2, installation category Il1)
Applicable =
o EMC EN60947-5-1
UL 508 (Recognition), Korean Radio Waves Act (Act 10564), CSA: CAN/CSA C22.2 No.14,
Safety standards CCC: GB14048.5
20 MQ min.
Between external terminals and case
Insulation resistance Between power supply terminals and input terminals

Between power supply terminals and output terminals
Between input terminals and output terminals

2,000 VAC for one minute

Between external terminals and case
Dielectric strength Between power supply terminals and input terminals
Between power supply terminals and output terminals
Between input terminals and output terminals

1,500 V power supply terminal common/normal mode

SR Square-wave noise of +1 us/100 ns pulse width with 1-ns rise time

Frequency 10 to 55 Hz, 0.35-mm single amplitude, acceleration 50 m/s?

Vibrationiresistance 10 sweeps of 5 min each in X, Y, and Z directions

150 m/s?, 3 times each in 6 directions along 3 axes

Sl Or 100 m/s? for relay contacts.

Degree of protection Terminals: IP20
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K8AK-AS

®Relationship of Mounting Distance between
K8AK-AS Relays and Input Current

(Reference Values)

The following diagram shows the relationship between the mounting
distances and the input current. If the relay is used with an input
current that exceeds these values, the temperature of the KBAK may
rise and shorten the life of the internal components.

AS (I8 terminal)

\
[, 1=1A
60
—r] T
—_ /
850‘/»?
e I=5A 1=8A
g =
B 40— 1=3A
[
g
3 30
z
g
o)
8 20
<
10
0 5 10 15

Distance between products d [mm]

Test method
Sample: KBAK-AS
Applied voltage: 240 VAC
Mounting distances: 0, 5, and 10 mm min.

K8AK [ | KBAK [ | KBAK [ | KBAK || KBAK ]
No.1 |_| No.2 |_| No.3 |_| No.4 [_| No.5

DIN Track Distance between products: d

Connections

Wiring Diagram

Single-phase power Single-phase power

@®Overcurrent Operation Diagram
(Output Relay Drive Method: Normally Open)

DIP switch setting: SW3 OFF.
Power igﬁglye [ 1 Power supply Power supply
g Hysteresis voltage voltage
(-5% to 50% of operating value) —Q A2 —0 A2
Set value ——fN————— ,ﬁ‘ — ;XG 7777777777
Input J i * or Current
Fla‘shing <
Alarm indicator 9
Lit
Relay 11-14 Signar4 11 Signaﬁ 11
Relay 11-12 [ output output
T: Operating time (0.1 to 30 s) 12 12
Lock: Startup lock time (0 to 30 s)
LOCK Load Load
®Undercurrent Operation Diagram Note: 1. The K8AK-AS3 is designed to be used in combination with
(Output Relay Drive Method: Normally Closed) the OMRON K8AC-CT200L Current Transformer (CT).

2. There is no polarity when a DC current input is used.

DIP switch setting: SW3 ON. 3. Refer to the Setting Ranges and Wiring Connections as the

o ey explanation of current input I1, 12, and I3 terminal.
voltage
Set value —p———— *‘ = *;/"+ ,,,,,,,,,,,,,,, _

* Hysteresis

Input — Flashing (5% to 50% of operating value)

Alarm indicator

Lit

Relay 11-14

Relay 11-12

T: Operating time (0.1 to 30 s)
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K8AK-AS
Nomenclature

Front ®Indicators

Item Meaning

Terminal block
(See notes 1 and 2.)

Power indicator

(PWR: Green) Lit when power is being supplied.

Relay status indicator

Lit when relay is operating.

(RY: Yellow)
Lit when there is an overcurrent or un-
Current knob (SV) o dercurrent. o
Alarm indicator The indicator flashes to indicate the er-
Power indicator (ALM: Red) ror status after the input has exceeded

the set value while the operating time
is being clocked.

Hy is knob (HYS.)

Relay status indicator

@®Setting Knobs

Alarm indicator

Operating time knob (T)

Item Usage

Startup lock time knob

(LOCK) Used to set the currentto 10% to 100%
Current knob (SV) of maximum setting range.
1 . Used to set the rest value to 5% to 50%
Hysteresis knob (HYS.) of the operating value.
B Operating time knob (T) gged to set the operating time to 0.1 to
Terminal block S.
(See notes 1 and 2, Gl Startup lock time knob Used to set the startup lock time to 0 to
(LOCK) 30s.

Note: 1. Use either a solid wire of 2.5 mm? maximum or a ferrule with
insulating sleeve for the terminal connection.
The length of the exposed current-carrying part inserted into
the terminal must be 8 mm or less to maintain dielectric
strength after connection.

For 2.5 mm? or For ferrules with
smaller solid wires an insulation sleeve.

— 3 —¢ 3
*J—‘* 8 mm max. *‘—‘*8 mm max.

Recommended ferrules
Phoenix Contact
e Al1,5-8BK (for AWG16)
e Al 1-8RD (for AWG18)
e Al0,75-8GY (for AWG18)
2. Tightening torque: 0.49 N-m
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Operation and Setting Methods

@Setting Ranges and Wiring Connections

K8AK-AS

Model Setting range Input type Wiring connections
2 to 20 mA AC/DC Direct input 11-COM Note: The DC input terminals have no polarity.
: ; ; N * The K8BAK-AS3 is designed to be used in combination

KBAK-AST | 10t0 100 mAAC/DC | Direct input 12-COM with the OMRON K8AC-CT200L Current Transformer
50 to 500 mA AC/DC | Direct input 13-COM (CT). (Direct input is not possible.)
0.1to1 AAC/DC Direct input or 11-COM

commercially

KBAK-AS2 | 0.5t05 A AC/DC available CT 12-COM
0.8 to 8 A AC/DC 13-COM
10 to 100 A AC* OMRON CT 12-COM

K8AK-AS3
20 to 200 A AC* OMRON CT 13-COM

@®Connections
1. Input <For KBAK-AS3>
Connect the input between the [1-COM, 12-COM, or 13-COM terminals, according to the input Single-phase power
current. Malfunctions may occur if the input is connected to unused terminals and the Unit will ‘ ‘
not operate correctly.
Terminal 11 is not used by the KBAK-AS3.
If using the OMRON K8AC-CT200L CT, connect to terminals k and | on the KBAC-CT200L.
(Terminals kt and It are not used.)
2. Power Supply
Connect the power supply to terminals A1 and A2.
3. Outputs
Terminals 11, 12, and 14 are the output terminals (SPDT) for overvoltage.
Note: Use the recommended ferrules if using twisted wires.

K8AK-AS3

Power supply
voltage

K8AC-
CT200L

Current input

k

AA

14

11
Signal output

Load
ODIP Switch Settings

The resetting method, relay drive method, and operating mode are set using the DIP switch located on the bottom of the Unit.
K8AK-ASL] does not use SW1.

DIP Switch Functions

OFFe® T

OFF g 2
Pin n n n n
ONOJ| ON
°
o

Manual reset

Resetting method

Automatic reset
Sw3 I
SWZ} DIP switch pins Norma"y open _— () -
swi Relay drive method | Normally Not used. 5
closed -
i Overcurrent - [ J
Operating mode Undercurrent O

Note: All pins are set to OFF by default.

@Setting Method
1. Setting Current
The current knob (SV) is used to set the current.
The current can be set to 10% to 100% of the maximum setting range.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the current.
The maximum setting range will differ depending on the model and the input terminal.
Example: KBAK-AS3 Using Input Terminals 13-COM
The maximum setting range will be 200 A AC and the setting range will be 20 to 200 A.
2. Hysteresis
Hysteresis is set using the hysteresis knob (HYS.)
The setting range is 5 to 50% of the operating value.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the hysteresis.
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K8AK-AS

Example: Maximum of 200 A AC, Current Set Value (SV) of 50%, and Overcurrent Operation

Operation will be at 100 A and resetting at 90 A when the hysteresis (HYS.) is set to 10%.
3. Operating Time

The operating time is set using the operating time knob (T).

The operating time can be set to between 0.1 and 30 s.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the

same level.)

Use this as a guide to set the operating time.

If the input current exceeds (drops lower than) the set value, the alarm indicator will start flashing for the set period and then stay lit.
4. Startup Lock Time Inrush current

The startup lock time is set using the startup lock time knob (LOCK).

The startup lock time can be set to between 0 and 30 s.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes Current set value \
(when the set value and the input have reached the same level.) —
Use this as a guide to set the startup lock time. 30% of current
The startup lock time will start when the input current reaches 30% or more of the set value. set value Startup lock time
Use startup lock time to prevent unwanted operation, e.g., as a result of inrush current. « >
There are no outputs

Startup lock timer start during this period.

Dimensionsunit: mm)

@Single-phase Current Relays

K8AK-AS1 ’4'22.5 *‘ 100 |
K8AK-AS2 _ o
K8AK-AS3 igj A
) 0
D
0 o
0 ® H
0@ Y 20
D
0
- T
=g =
I 72 1 5
O®OMRON CT
K8AC-CT200L 9.3+ 9.3
174> 17
TT ~—4.7
63—~
54— Four M4 x 6 screws [«20x Mounting Hole Dimensions
50— A7
Pl 55 |
g 5 tast | =l
J’ ‘L Two M5 screw holes or
345 two 5.5-dia. holes
_\ 815 /
I 335 1 76—
— ‘ k_TG mam
25 f 45 80 dia.
5.2

Note: The OMRON Current Transformer (CT) is

|
4
%%%%:%%%g 2 designed to be used with the KBAK-ASS3.
T

Use terminals k and | for connections.
(Terminals kt and It are not used.)

o
e

o
[

18

4.1 76 5.9
Optional Parts for DIN Track Mounting
ODIN Tracks 7.3:0.15 i
PFP-100N v &
PFP-50N —— o= e = 3503 ] 2710.15

15 (5)* e

*Dimensions in parentheses are for the PFP-50N.

—r151=2 25 25 2!

o

o

le———————— 1,000 (500)" —————
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K8AK-AS

Questions and Answers

Overcurrents
Gradually increase the input from 80% of the set value.
The input will equal the operating value when the input
exceeds the set value and the alarm indicator starts flashing.
Operation can be checked by the relay outputs that will start
after the operating time has passed.
Undercurrent
Gradually decrease the input from 120% of the setting and
check the operation using the same method as for
overcurrent.
Example: Overcurrent Operating Mode, Normally Open Relay Drive,
and an Operating Time of 5 s

@ Checking Operation

Setvalug —————————————=

| |
Current input } }
| |
| |

| Flashing | Lit

Alarm indicator —I}llsl | | |

s

—

Relay output

Connection Diagram

Output
. | Input terminal :
30Q OtoloA putterminals

400 W (two in parallel)

[ Ee)

100VAC |
i Power FOA1
supply —tonaz

Variable autotransformer

[
b o6 &

+ C 100V
Cycle counter

How to Measure the Operating Time

Overcurrent
@ Change the input suddenly from 0% to 120% of the set value
and measure the time until the Unit operates.
Undercurrent
Change the input suddenly from 120% to 0% of the set value

and measure the time until the Unit operates.

Monitoring Switch-mode Power Supplies

Switch-mode Power Supplies cannot be monitored. In circuits
with a capacitor input, including switch-mode power supplies,
the input capacitor recharge current flows in pulse form as the
load current. The KBAK-ASL] has a built-in filter as a
countermeasure against high frequencies and cannot be
used to remove pulse current.

Can a motor with a rated current of 5 A be
@ monitored using the KBAK?
Are there any application precautions?
The K8AK-AS1 and K8BAK-AS2 cannot be used with motor
@ loads. Use the KBAK-AS3 in combination with the KBAC-
CT200L Current Transformer (CT). With motor loads, the
startup current and stall current will cause a current of many
times the rated current to flow. Refer to the following figure for
information on the motor startup current.

\
\
AN

|« Several seconds to 4.‘
several tens of seconds

500%

100%

Motor current (percentage of rated value)

Time from beginning of startup

For a motor with a rating of 5 A, the startup current will be
approximately 30 A. The startup current will exceed the
overload capacity (rating: 150% for 1 s) of the KBAK-AS1 and
K8AK-AS2 and result in failure of the Relay.

To monitor the motor load, use the KBAK-AS3. (Overload
capacity: 120% of rating for continuous load, 200% of rating for
30 s, and 600% of rating for 1 s).

The K8BAK-ASS3 has a large input range. Pass the conductors
multiple times through the special CT.

Primary-side conductor

To the KBAK-AS3

K8AC-CT200L

Concept behind Passing Conductor through the CT When
Using the KBAK-AS3

Example: Monitoring Overload of a Motor with a Rated Current of 5 A

K8AK set value:

Overcurrent detection, operating value setting: 25%, operating time: 0.1 s
Startup lock timer: 0.1 to 30 s (Set the timer according to the duration of the
startup current.)

The setting range for the KBAK-AS3 is 10% to 100% of the rated
current (i.e., 10 to 100 A). Pass the conductors through the CT five
times so that at least 10 A of current flows. The input current to the
K8AK will be 25 A (i.e., 5 A x 5 loops).

If a startup current of six times the rated current is generated, it will be
150 A (i.e., 25 A x 6). The overload capacity for the KBAK-AS3 is
200% of the rating for 30 s. The Relay will not fail even if the startup
current continues for 30 s, and it is possible to perform overload
detection.
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Single-phase Overcurrent/Undercurrent Relays

KSBAK-AW

Ideal for current monitoring for
industrial facilities and equipment.

* Monitor for overcurrents and undercurrents simultaneously.
Separate settings and outputs supported for overcurrents and

undercurrents.

* Use commercially available CTs (CT current on secondary

side:0to1 Aor0to5A).

* Manual resetting and automatically resetting supported by one

Relay.

* Startup lock and operating time can be set separately.
* Two sets of SPDT output contacts, 5 A at 250 VAC (resistive

load).

* Output status can be monitored using LED indicator.
¢ Inputs are isolated from the power supply.

* RoHS-compliant.

CE cAus @ @

For the most recent information on models that have been certified for

A

Refer to Safety Precautions for the KBAK Series on page 86.
Refer to page 22 for commonly asked questions.

safety standards, refer to your OMRON website.

Ordering Information

List of Models

Setting range Supply voltage Model
2 to 20 mA AC/DC 24 VAC/DC K8AK-AW1 24 VAC/DC
10 to 100 mA AC/DC
50 to 500 mA AC/DC | 100 to 240 VAC K8AK-AW1 100-240 VAC
0.11t0 1A AC/DC 24 VAC/DC K8AK-AW2 24 VAC/DC
0.5to 5 AAC/DC 100 to 240 VAC K8AK-AW2 100-240 VAC
10to 100 A AC* 24 VAC/DC K8AK-AW3 24 VAC/DC
20 to 200 A AC* 100 to 240 VAC K8AK-AWS3 100-240 VAC

* The KBAK-AWS is designed to be used in combination with an OMRON K8AC-CT200L Current Transformer (CT). (Direct input is not possible.)
Accessory (Order Separately)

®OMRON CT @®Commercially Available CTs*
. . Applicable
Appearance Input range ApRpglc;ayble Model Appearance | CT current on secondary side Relay
10t0 100 AAC, 0to1AAC, KBAK-AW2
20 t0 200 A AC K8AK-AW3 | KBAC-CT200L Oto5AAC

OmRrRON

* If you use a commercially available CT, do not exceed the overload
capacity of the KBAK-AW2.



Ratings and Specifications

K8AK-AW

Input Range

Model Range™ Ctz:r:](ie::;n Setting range Inpu;( r:?eped- Input type Overload capacity

0to 20 mA AC/DC |I11-COM 2t0 20 mA AC/DC Approx. 5 Q Direct input

K8AK-AW1 0to 100 mA AC/DC |12-COM 10 to 100 mA AC/DC | Approx. 1 Q Direct input
0 to 500 mA AC/DC |13-COM 50 to 500 mA AC/DC Approx. 0.2 Q Direct input Continuous input at 120%

f maximum input.
) Approx. 0.12 Q ) ) ° o

0to1AAC/DC 11-COM 01101 A AC/DC (Load: 0.5 VA) Directinputor | 1sat150%

K8AK-AW2 0.5105 A AC/DC AoDrox. 0.02 O commermally
0to 5 A AC/DC 12-COM (L%F; & 1.5 VA) available CT
0to 100 A AC [2-COM OMRON CT Continuous input at 120%

with an OMRON CT

K8AK-AW3 10t0 100 A AC® e oo

010200 A AC 13-COM 2010200 AAC OMRONCT |1 s at 600%

* CT capacity on primary
side.

*1 The range is selected using connected terminals.
*2 The KBAK-AWS is designed to be used in combination with an OMRON K8AC-CT200L Current Transformer (CT). (Direct input is not possible.)
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K8AK-AW

Ratings
Power supply 24 VAC/DC
voltage Isolated power supply 100 to 240 VAC

24 VAC/DC: 2.0 VA/1.1 W max.

Power consumption 100 to 240 VAC: 4.6 VA max.

10% to 100% of the maximum value of the setting range
K8AK-AW1: 2to 20 mA AC/DC
10 to 100 mA AC/DC
50 to 500 mA AC/DC
Operating value setting range (SV) K8AK-AW2: 0.1to 1 A AC/DC (Compatible with commercially available CTs.)
0.5to 5 A AC/DC (Compatible with commercially available CTs.)
K8AK-AW3: When used with the OMRON CT (K8AC-CT200L).
10to 100 A AC

20to 200 A AC
Operating value 100% operation at set value
Reset value 5% of operating value (fixed)

Manual reset/automatic reset (switchable)

Reset method Note: Manual reset: Turn OFF power supply for 1 s or longer.

Operating time setting range (T) 0.1t030s

0to30s
(The startup lock timer starts when the input has reached approximately 30% or more of the set value.)
Note: Enabled only for overcurrent operation.

Startup lock time setting range (LOCK)
Note: Enabled only for overcurrent operation.

Indicators Power (PWR): Green, Relay output (RY): Yellow, Alarm outputs (ALM): Red
Input impedance Refer to Input Range on previous page.
Output relays Two SPDT relay outputs (normally closed operation)

Rated load

Resistive load
5 A at 250 VAC
5Aat30VDC
Maximum contact voltage: 250 VAC or 30 VDC
Max. switching current: 5 A
Maximum switching capacity: 1,250 VA, 150 W
Mechanical life: 10 million operations min.
Electrical life: 5 A at 250 VAC or 30 VDC: 50,000 operations
3 A at 250 VAC/30 VDC: 100,000 operations

Output relay ratings

Ambient operating temperature —20 to 60°C (with no condensation or icing)
Storage temperature —25 to 65°C (with no condensation or icing)
Ambient operating humidity 25% to 85% (with no condensation)
Storage humidity 25% to 85% (with no condensation)
Altitude 2,000 m max.

Terminal screw tightening torque 0.49 N-m

Recommended wire
Solid wire: 2.5 mm?
Twisted wires: AWG16, AWG18
Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
Terminal wiring method 2. Two wires can be twisted together.
Recommended ferrules
Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact
Al 1-8RD (for AWG18) manufactured by Phoenix Contact
Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 150 g

Mounting Mounts to DIN Track.
Dimensions 22.5x 90 x 100 mm (WxHxD)

OmRrRON




K8AK-AW

Specifications

Allowable operating voltage range

85% to 110% of power supply voltage

Allowable operating frequency range

50/60 Hz +5 Hz

Input frequency range

K8AK-AW1 and KBAK-AW2: DC input or AC input (45 to 65 Hz)
K8AK-AW3: AC input (45 to 65 Hz)

Overload capacity

K8AK-AW1 and K8BAK-AW2: Continuous input at 120% of maximum input, 1 s at 150%
K8AK-AW3: Continuous input at 120%, 30 s at 200%, and 1 s at 600% with an OMRON CT (K8AC-CT200L).
Note: CT capacity on primary side.

Operating value

1+0.5% full scale (at 25°C and 65% humidity, rated power supply voltage, DC or 50/60 Hz sine wave input)

Repeat accuracy " "
Operating time

+50 ms (at 25°C and 65% humidity, rated power supply voltage)

Applicable stan-
dards

. EN60947-5-1
e Installation environment (pollution level 2, installation category Ill)
EMC EN60947-5-1

Safety standards

UL 508 (Recognition), Korean Radio Waves Act (Act 10564), CSA: CAN/CSA C22.2 No.14,
CCC: GB14048.5

Insulation resistance

20 MQ min.
Between external terminals and case
Between power supply terminals and input terminals
Between power supply terminals and output terminals
Between input terminals and output terminals

Dielectric strength

2,000 VAC for one minute
Between external terminals and case
Between power supply terminals and input terminals
Between power supply terminals and output terminals
Between input terminals and output terminals

Noise immunity

1,500 V power supply terminal common/normal mode
Square-wave noise of +1 us/100 ns pulse width with 1-ns rise time

Vibration resistance

Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in X,Y, and Z directions

Shock resistance

150 m/s?, 3 times each in 6 directions along 3 axes
Or 100 m/s? for relay contacts.

Degree of protection

Terminals: IP20

®Relationship of Mounting Distance between

K8AK-AW Relays and Input Current
(Reference Values)

The following diagram shows the relationship between the mounting

distances and the input current.

If the relay is used with an input current that exceeds these values,
the temperature of the KBAK may rise and shorten the life of the

internal components.

AW (12 terminal)

60 !

50 /‘T’

40 1=38A

30

20

Ambient temperature [°C]
"
[6)]
>

10

0 5 10
Distance between products d [mm]

Test method
Sample: KBAK-AW
Applied voltage: 240 VAC
Mounting distances: 0, 5, and 10 mm min.

K8AK [ | KBAK [ | KBAK [ | KBAK || KBAK ]
No.1 |1 No2 | | No3 | _|No4 | |No5

DIN Track Distance between products: d
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KS8AK-AW
Connections

Wiring Diagram
@®Undercurrent and Undercurrent Operation

@ Overcurrent and Undercurrent Operation Diagram Diagram (Undercurrent Pre-alarm Mode)

DIP switch settings: SW3 ON and SW4 ON, or SW3 OFF and SW4

OFF DIP switch settings: SW3 OFF and SW4 ON.
Control power ] Control power ! ]
supply voltage supply voltage Input ) m— Hysteresis: Fixed at 5%
Overcurrent ~ Undercurrent ——————N——— - - - - - - - o o o o T
setvalue (ALT) ' 1 T T T T T T T T T AT T T T TN (Hysteresis: Fixed at 5% setvalue (ALT) || N [ __ Hysteresis: Fixed at 5%
Undercurrent
Inputi_; Hysteresis: Fixed at 5% set value (AL2)
Undercurrent—=— 1 7 ——— N ————f—————l—————4————— ——
set value (AL2) i .
AL1 alarm indicator Flashing ot ] AL1 alarm indicator Flashmgum Lit
indi Flashin 7 T T ting ti 1 t indi Flashing -
AL2 alarm indicator 9 Lit Opffa ing time (0.1 to 30 s) AL2 alarm indicator | Lit
Overcurrent [ ] Undercurrent ! | —
(AL1) cot:nacts (AL1) contacts j ‘
Undercurrent | Xlrjgercurtrer;t — 1
(AL2) contacts = T: Operating time (0.110 30 5) (AL2) contacts o T1: Power ON lock (1 or 5 s)
»1-7191-1: Power ON lock (1 or 5 5) Note 1. The KBAK-AWL] output contacts are normally operative.

Note 2. The power ON lock prevents unnecessary alarms from being generated
during the unstable period when the power is first turned ON. There is no
contact output during timer operation.

Note 1. The KBAK-AWL] output contacts are normally operative.

Note 2. The power ON lock prevents unnecessary alarms from being generated during
the unstable period when the power is first turned ON. There is no contact output
during timer operation.

@®Overcurrent and Overcurrent Operation Single-phase power Single-phase power

Diagram (Overcurrent Pre-alarm Mode) | | | ]
DIP switch settings: SW3 ON and SW4 OFF.

Control power |

supply voltage - -
Power supply Power supply

Overcurrent == ==—==—=——fo=m— o= ——— voltage voltage
set value (AL1) \ Hysteresis: Fixed at 5% -O A2 -0 A2

Overcurrent === T=———pf—————————"——— —N
set value (ALgl) N\ Hysteresis: Fixed at 5%

nput, - Current Current
; input r input
AL1 alarm indicator Flashing Lit < P °
: I <
AL2 alarm indicator frlashing 1 Lit
T
| 1

Overcurrent i |
(AL1) contacts I | 1" 1"

Overcurrent
(AL2) contacts T1: Power ON lock (1 or 5 s)

™
Note 1. The KBAK-AW[] output contacts are normally operative.
Note 2. The power ON lock prevents unnecessary alarms from being generated during the Load Signal 24 21 Load | Signal 24 21

unstable period when the power is first turned ON. There is no contact output during
timer operation.

Note: 1. The KBAK-AW3 is designed to be used in combination with
the OMRON K8AC-CT200L Current Transformer (CT).
2. There is no polarity when a DC current input is used.
3. Referto the Setting Ranges and Wiring Connections as the
explanation of current input I1, 12, and I3 terminal.
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K8AK-AW

Nomenclature
Front ®Indicators

Item Meaning

Terminal block
(See notes 1 and 2.)

Power indicator Lit when power is being supplied.

(PWR: Green)
Relay status indicator . . .
(RY: Yellow) Lit when relay is operating.
Lit when there is an overcurrent or un-
dercurrent.
Current kniob (AL1) Alarm indicator The indicator flashes to indicate the er-
Power indicator (ALM: Red) ror status after the input has .exce?ede_d
c tknob (AL2 the set value while the operating time is
Relay status indicator urrent knob (AL2) being clocked.
Alarm indicator Operating time knob (T) .Settlng Knobs
Alarm indicator Item Usage
Feent (S8 Startup lock time knob
Ry (LOCK) Current knob (AL1) Used to set the current to 10% to 100%
K8AK *aw of maximum setting range.
1 H Used to set the rest value to 5% to 50%
@@@ Current knob (AL2) of the operating value.
Al A2 1T —
| B Operating time knob (T) Used to set the operating time to 0.1 to
. S| 30s.
Terminal block
(See notes 1and 2.) L2 4 Startup lock time knob Used to set the startup lock time to 0 to
(LOCK) 30s.

Note: 1. Use either a solid wire of 2.5 mm? maximum or a ferrule with
insulating sleeve for the terminal connection.
The length of the exposed current-carrying part inserted into
the terminal must be 8 mm or less to maintain dielectric
strength after connection.

For 2.5 mm? or For ferrules with
smaller solid wires an insulation sleeve.

— 3 —¢ 3
*‘—‘*8 mm max. *‘—‘*8 mm max.

Recommended ferrules
Phoenix Contact
e Al1,5-8BK (for AWG16)
e Al 1-8RD (for AWG18)
e Al0,75-8GY (for AWG18)
2. Tightening torque: 0.49 N-m
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K8AK-AW

Operation and Setting Methods

@Setting Ranges and Wiring Connections

. Wiring
Model Setting range Input type connections
2t0 20 mA AC/DC Direct input 11-COM Note: The DC input terminals have no polarity.
a ; ; N * The KBAK-AWS is designed to be used in combination
KBAK-AW1 11010 100 mA AC/DC Directinput | 12-COM with the OMRON K8AC-CT200L Current Transformer
50 to 500 mA AC/DC Direct input 13-COM (CT). (Direct input is not possible.)
0.1to 1 AAC/DC Direct input or | [1-COM
K8AK-AW2 commercially
0.5to 5 A AC/DC available CT 12-COM
10to 100 A AC* OMRON CT 12-COM
K8AK-AW3
20 to 200 A AC* OMRON CT 13-COM
@®Connections
1. Input

<For KBAK-AW3>
Single-phase power

Connect the input between the 11-COM, 12-COM, or I13-COM terminals, according to the input
current. Malfunctions may occur if the input is connected to unused terminals and the Unit will
not operate correctly. ‘ ‘
Terminal 11 is not used by the KBAK-AWS3.
If using the OMRON K8AC-CT200L CT, connect to terminals k and | on the KBAC-CT200L.
(Terminals kt and It are not used.)

2. Power Supply
Connect the power supply to terminals A1 and A2.

3. Outputs
AL1 (SPDT relay) is output to terminals 11, 12, and 14.
AL2 (SPDT relay) is output to terminals 21, 22, and 24.

Note: Use the recommended ferrules if using twisted wires.

K8AK-AW3

—

Power supply
voltage

K8AC-
CT200L

Current input

k

14
Signal output
12

u 24
Signal output

22

21

@®DIP Switch Settings

The resetting method, relay drive method, and operating mode are set using the DIP switch located on the bottom of the Unit.
K8AK-AWL] does not use SW1.

DIP Switch Functions

OFFe *
OFF i 2 3 4
EE B H
ONO ON
Resetting | Manual reset [ J
L Swa method Automatic reset o}
m} DIP switch pins AL1 AL2

swi Overcurrent | Undercurrent Not used. [ J [ ]

Operating
i Overcurrent | Overcurrent @) [}
Undercurrent | Undercurrent [ J O
Overcurrent | Undercurrent O O

Note: All pins are set to OFF at the factory.

@®Setting Method
1. Setting Current
The current knob (SV) is used to set the current.
The current can be set to 10% to 100% of the maximum setting range.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the current.
The maximum setting range will differ depending on the model and the input terminal.
Example: KBAK-AW3 Using Input Terminals 13-COM
The maximum measuring current will be 200 A AC and the setting range will be 20 to 200 A.
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K8AK-AW

2. Operating Time
The operating time is set using the operating time knob (T).
The operating time can be set to between 0.1 and 30 s.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the

same level.)
Use this as a guide to set the operating time.

If the input current exceeds (drops lower than) the set value, the alarm indicator will start flashing for the set period and then stay lit.

3. Startup Lock Time
The startup lock time is set using the startup lock time knob (LOCK).
The startup lock time can be set to between 0 and 30 s.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes
(when the set value and the input have reached the same level.)
Use this as a guide to set the startup lock time.
The startup lock time will start when the input current reaches 30% or more of the set value.
Use startup lock time to prevent unwanted operation, e.g., as a result of inrush current.

Dimensionsunit: mm)

Current set value /\
L/~

30% of current set value

Inrush current

Startup lock time |

There are no outputs

Startup lock timer start during this period.

@Single-phase Current Relays

K8AK-AW1 e .
K8AK-AW2 7
K8AK-AW3 ng{ —= —
— 0
. b
0 ® U
0@ y 90
D
0
RS = BT
I 72 1 5
O®OMRON CT
K8AC-CT200L 9.3/++++{9.3

54—~ Four M4 x 6 screws [«20x Mounting Hole Dimensions
[—— 50 —| 17,
Yy J’ ‘L Two M5 screw holes or
< 345 two 5.5-dia. holes
¢ N AN %
) 335 . 76—
e el e mim
745 f; 145 30 dia.
52 )
1 ‘ Note: The OMRON Current Transformer (CT) is
¥
:8% %EB{ “} }ng 20 designed to be used with the KBAK-AW3.
T Use terminals k and | for connections.
T8 (Terminals kt and It are not used.)
4.1 76 5.9
Optional Parts for DIN Track Mounting
O®DIN Tracks
PFP-100N 7.3:015 te
PFP-50N 45
— = > — 35:0.3 27+0.15
—~15{=25 25w 25t a5 15 (5)* 1
e————————— 1,000 (500 ———————

*Dimensions in parentheses are for the PFP-50N.

OmRrRON




K8AK-AW

Questions and Answers
@ Checking Operation

Overcurrents
Gradually increase the input from 80% of the set value.
The input will equal the operating value when the input
exceeds the set value and the alarm indicator starts flashing.
Operation can be checked by the relay outputs that will start
after the operating time has passed.
Undercurrent
Gradually decrease the input from 120% of the set value and
check the operation using the same method as for
overcurrent.
Example: Overcurrent Operating Mode, Normally Closed Relay Drive,
and an Operating Time of 5 s.

Setvalug -———————-———-—_5 R S
Current input | |
| |
! Flashing | Lit
Alarm indicator —I | | | | | |
55—
Relay output

Connection Diagram

Output
C | Input terminal :
30Q Otoloa putterminals

400 W (two in parallel)

Power rOA1

100VAC |
- supply —lonaz

Variable autotransformer

[

o 0 &
+ C 100V

Cycle counter

How to Measure the Operating Time

Overcurrent
@ Change the input suddenly from 0% to 120% of the set value
and measure the time until the Unit operates.
Undercurrent
Change the input suddenly from 120% to 0% of the set value

and measure the time until the Unit operates.

Monitoring Switch-mode Power Supplies

Switch-mode Power Supplies cannot be monitored. In circuits
with a capacitor input, including switch-mode power supplies,
the input capacitor recharge current flows in pulse form as the
load current. The KBAK-AWL] has a built-in filter as a
countermeasure against high frequencies and cannot be
used to remove pulse current.

OmRrRON

Can a motor with a rated current of 5 A be
monitored using the KBAK?

Are there any application precautions?

The K8AK-AW1 and K8AK-AW?2 cannot be used with motor
loads. Use the KBAK-AW3 in combination with the KBAC-
CT200L Current Transformer (CT). With motor loads, the
startup current and stall current will cause a current of many
times the rated current to flow. Refer to the following figure for
information on the motor startup current.

\
\
DN

| Several seconds to
several tens of seconds

>/ 9]

500%

100%

Motor current (percentage of rated value)

Time from beginning of startup

For a motor with a rating of 5 A, the startup current will be
approximately 30 A. The startup current will exceed the
overload capacity (rating: 150% for 1 s) of the KBAK-AW1 and
K8AK-AW2 and result in failure of the Relay.

To monitor the motor load, use the KBAK-AW3. (Overload
capacity: 120% of rating for continuous load, 200% of rating for
30 s, and 600% of rating for 1 s).

The K8BAK-AW3 has a large input range. Pass the conductors
multiple times through the special CT.

Primary-side conductor

To the KBAK-AW3

K8AC-CT200L

Concept behind Passing Conductor through the CT When
Using the KBAK-AW3

Example: Monitoring Overload of a Motor with a Rated Current of 5 A

K8AK set value:

Overcurrent detection, operating value setting: 25%, operating time: 0.1 s
Startup lock timer: 0.1 to 30 s (Set the timer according to the duration of the
startup current.)

The setting range for the KBAK-AW3 is 10% to 100% of the rated
current (i.e., 10 to 100 A). Pass the conductors through the CT five
times so that at least 10 A of current flows. The input current to the
K8AK will be 25 A (i.e., 5 A x 5 loops).

If a startup current of six times the rated current is generated, it will be
150 A (i.e., 25 A x 6). The overload capacity for the KBAK-AW3 is
200% of the rating for 30 s. The Relay will not fail even if the startup
current continues for 30 s, and it is possible to perform overload
detection.



Single-phase Voltage Relay

K8AK-VS

Ideal for voltage monitoring for CE A, @ @
industrial facilities and equipment.

* Monitor for overvoltages or undervoltages.

* Manual resetting and automatically resetting supported by one
Relay.

* One SPDT output relay, 5 A at 250 VAC (resistive load).

* Output relay can be switched between normally open and
normally closed.

* Process control signal (0 to 10 V) and current splitter input
supported.

* Output status can be monitored using LED indicator.

* Input frequency of 40 to 500 Hz supported.

¢ Inputs are isolated from the power supply.

[ RoHS-Compliant_ For the most recent information on models that have been certified for

- - safety standards, refer to your OMRON website.
f Refer to Safety Precautions for the KBAK Series on page 86.
Refer to page 30 for commonly asked questions.

Ordering Information
List of Models

. Control power supply
Setting range voltage Model
1to 10 V AC/DC 24 VAC/DC K8AK-VS2 24 VAC/DC
3t0 30 VAC/DC
15t0 150 V AC/DC | 100 to 240 VAC K8AK-VS2 100-240 VAC
20to 200 V AC/DC 24 VAC/DC K8AK-VS3 24 VAC/DC
30 to 300 V AC/DC
60 to 600 V AC/DC 100 to 240 VAC K8AK-VS3 100-240 VAC
Ratings and Specifications
Input Range
Model Range* Connection terminal Setting range Input impedance Overload capacity
0to 10V AC/DC V1-COM 110 10 V AC/DC, Approx. 120 kQ
K8AK-VS2 0to 30 VAC/DC V2-COM 3to 30 V AC/DC, Approx. 320 kQ c
15to 150 V AC/DC ontinuous input at
0to 150 V AC/DC V3-COM Approx. 1.6 MQ 115% of maximum input
- O,
0to 200 V AC/DC V1-COM 20 to 200 V AC/DC, Approx. 1.2 MQ zt?pst:tez)%s\l/;@)
K8AK-VS3 0to 300 V AC/DC V2-COM 30 to 300 V AC/DC, | Approx. 1.7 MQ
0t0 600 V AC/DC V3-COM 6010600 VACIDC [y ok 3.1 M

* The range is selected using connected terminals.
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K8AK-VS

Ratings

Power supply
voltage

Isolated power supply

24 VAC/DC
100 to 240 VAC

Power consumption

24 VAC/DC: 2.0 VA/1.1 W max.
100 to 240 VAC: 4.6 VA max.

Operating value setting range (SV)

10% to 100% of maximum setting range
K8AK-VS2: 1to 10V AC/DC

3to0 30 VAC/DC

15to 150 V AC/DC
K8AK-VS3: 20 to 200 V AC/DC

30 to 300 V AC/DC

60 to 600 V AC/DC

Operating value

100% operation at set value

Reset value setting range (HYS.)

5% to 50% of operating value

Reset method

Manual reset/automatic reset (switchable)
Note: Manual reset: Turn OFF power supply for 1 s or longer.

Operating time setting range (T)

0.1t030s

Power ON lock time (LOCK)

1 s or 5 s (Switched using DIP switch.)

Indicators

Power (PWR): Green, Relay output (RY): Yellow, Alarm outputs (ALM): Red

Input impedance

Refer to Input Range on previous page.

Output relays

One SPDT relay (NO/NC switched using DIP switch.)

Output relay ratings

Rated load
Resistive load
5 A at 250 VAC
5Aat30VDC
Maximum contact voltage: 250 VAC or 30 VDC
Max. switching current: 5 A
Maximum switching capacity: 1,250 VA, 150 W
Mechanical life: 10 million operations min.
Electrical life: 5 A at 250 VAC or 30 VDC: 50,000 operations
3 A at 250 VAC or 30 VDC: 100,000 operations

Ambient operating temperature

—20 to 60°C (with no condensation or icing)

Storage temperature

—25 to 65°C (with no condensation or icing)

Ambient operating humidity

25% to 85% (with no condensation)

Storage humidity

25% to 85% (with no condensation)

Altitude

2,000 m max.

Terminal screw tightening torque

0.49 N-m

Terminal wiring method

Recommended wire
Solid wire: 2.5 mm?
Twisted wires: AWG16, AWG18
Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
2. Two wires can be twisted together.
Recommended ferrules
Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact
Al 1-8RD (for AWG18) manufactured by Phoenix Contact
Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 150 g

Mounting Mounts to DIN Track.
Dimensions 22.5 x 90 x 100 mm (WxHxD)
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K8AK-VS

Specifications
Allowable operating voltage range 85% to 110% of rated power supply voltage
Allowable operating frequency range 50/60 Hz 5 Hz
Input frequency 40 to 500 Hz
Overload capacity Continuous input at 115% of maximum input, 10 s at 125% (up to 600 VAC).
) 0, 0, 1di H
Operating value +0.5 /9 full scale (at 25°C and 65% humidity, rated power supply voltage, DC or 50/60 Hz sine
Repeat accuracy wave input)
Operating time +50 ms (at 25°C and 65% humidity, rated power supply voltage)
. EN60947-5-1
. el e Installation environment (pollution level 2, installation category )
APplicable stan- | gmc EN60947-5-1
UL 508 (Recognition), Korean Radio Waves Act (Act 10564),
SEletySlandands CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5
20 MQ min.
Between external terminals and case
Insulation resistance Between power supply terminals and input terminals

Between power supply terminals and output terminals
Between input terminals and output terminals

2,000 VAC for one minute

Between external terminals and case
Dielectric strength Between power supply terminals and input terminals
Between power supply terminals and output terminals
Between input terminals and output terminals

1,500 V power supply terminal common/normal mode
Square-wave noise of +1 us/100 ns pulse width with 1-ns rise time

Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in X,Y, and Z directions

Shock resistance 150 m/s? 3 times each in 6 directions along 3 axes. Or 100 m/s? for relay contacts.
Degree of protection Terminals: IP20

Noise immunity

Vibration resistance
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K8AK-VS
Connections

Wiring Diagram
@®Overvoltage Operation Diagram Single'p‘hase P
(Output Relay Drive Method: Normally Closed)
DIP switch setting: SW3 ON.

Power supply ] _—
voltage Hysteresis Power SLftp ply
(~5% to 50% of operating value) voltage
Set value —QA2
P S« N -
Input
Flashing Voltage input
Alarm indicator
Lt
Relay 11-14
14 11
Relay 11-12 Signal output
T T: Operating time (0.1 to 30 s) 12
T T1: Startup lock time (1 or 5's)
Note: The power ON lock prevents unnecessary alarms from being Load
generated during the instable period when the power is first Note: There is no polarity when a DC current input is used.

turned on. There is no relay output during timer operation.

®Undervoltage Operation Diagram

(Output Relay Drive Method: Normally Open)
DIP switch setting: SW3 OFF.

Power supply ]

voltage
Input -\ /
Set value ————— N —___# *77—+ ,,,,,,,,,,,,,,
Al ' hi ? Hysteresis
asning 5% to 50% of operating value)
Alarm indicator "m:|¥ )
Lit
Relay 11-14
Relay 11-12 1

T: Operating time (0.1 to 30 s)
T1: Power ON lock (1 or 5 s)

T

Note: The power ON lock prevents unnecessary alarms from being
generated during the instable period when the power is first
turned on. There is no relay output during timer operation.
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Nomenclature

K8AK-VS

Front

Terminal block
(See notes 1 and 2.)

Power indicator
Relay status indicator

Alarm indicator

Terminal block
(See notes 1 and 2.)

Vi

v2 3|

1P-Voltage Ry

K8AK

Voltage knob (SV)

VS

Hy is knob (HYS.)

Operating time knob (T)

®Indicators

Item

Meaning

Power indicator
(PWR: Green)

Lit when power is being supplied.

Relay status indicator
(RY: Yellow)

Lit when relay is operating

Alarm indicator
(ALM: Red)

Lit when there is an overvoltage or under-
voltage.

The indicator flashes to indicate the error
status after the input has exceeded the set
value while the operating time is being
clocked.

@®Setting Knobs

Item

Usage

Voltage knob (SV)

Used to set the voltage to 10% to 100% of
maximum setting range.

Hysteresis knob
(HYS.)

Used to set the rest value to 5% to 50% of
the operating value.

Operating time knob
(M

Used to set the operating time to 0.1 to 30 s.

Note: 1. Use either a solid wire of 2.5 mm? maximum or a ferrule with
insulating sleeve for the terminal connection.
The length of the exposed current-carrying part inserted into
the terminal must be 8 mm or less to maintain dielectric
strength after connection.

For 2.5 mm? or
smaller solid wires

For ferrules with
an insulation sleeve.

—]

) —(} )

4—‘* 8 mm max. *‘—‘* 8 mm max.

Recommended ferrules
Phoenix Contact

e Al1,5-8BK (for AWG16)

e Al1-8RD

(for AWG18)

e Al 0,75-8GY (for AWG18)
2. Tightening torque: 0.49 N-m
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K8AK-VS

Operation and Setting Methods

@Setting Ranges and Wiring Connections

Model Setting range Wiring connection
1t0 10 V AC/DC V1-COM
K8AK-VS2 310 30V AC/DC V2-COM
15to 150 V AC/DC V3-COM
20 to 200 V AC/DC V1-COM
K8AK-VS3 30 to 300 V AC/DC V2-COM
60 to 600 V AC/DC V3-COM
@®Connections
1. Input . ) ) ) Single-phase power
Connect the input between terminals V1-COM, V2-COM, or V3-COM, depending on the input ‘ ‘
voltage.
Malfunctions may occur if the input is connected to unused terminals and the Unit will not operate
correctly.
2. Power Supply
Connect the power supply to terminals A1 and A2. Power supply
3. Outputs voltage

R —

SPDT relays are output to terminals 11, 12, and 14.
Note: Use the recommended ferrules if using twisted wires.

Voltage input O v2 C (COM)

V3

14
Signal output
12

Load

@®DIP Switch Settings

The power ON lock time, resetting method, relay drive method, and operating mode are set using the DIP switch located on the bottom of the Unit.
DIP Switch Functions

OFF® T
OFF g 2 3 4
BB B E
ONO ! ON
PowerON |1s ) — .
L swa lock time 5s e
25&2} DIP switch pins Resetting Manual reset Y
sw1 method Automatic reset - o} -
Relay drive | Normally open P
method Normally closed @)
Operating Overvoltage Y
mode Undervoltage o

Note: All pins are set to OFF at the factory.
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K8AK-VS

@Setting Method

1. Setting Voltage
The voltage knob (SV) is used to set the voltage.
The voltage can be set to 10% to 100% of the maximum setting range.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the voltage.
The maximum setting range will differ depending on the model and the input terminal.
Example: KBAK-VS3 Using Input Terminal V3-COM
The maximum setting range will be 600 VAC/VDC and the setting range will be 60 to 600 V.

2. Hysteresis
Hysteresis is set using the hysteresis knob (HYS.)
The setting range is 5 to 50% of the operating value.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the same
level.)
Use this as a guide to set the hysteresis.
Example: Maximum Setting of 600 VAC/VDC, Voltage Set Value (SV) of 50%, and Overvoltage Operation
Operation will be at 300 V and resetting at 270 V when the hysteresis (HYS.) is set to 10%.

3. Operating Time
The operating time is set using the operating time knob (T).
The operating time can be set to between 0.1 and 30 s.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the operating time.
If the input voltage exceeds (or drops lower than) the voltage set value, the alarm indicator will start flashing for the set period and then stay lit.

Dimensions (Unit: mm)
Single-phase Voltage Relays
K8AK-VS2 (225 ] 100 |
K8AK-VS3 — _ o
loce) :
D
] @ o
g D D 20
oo |
o cooo _ 1
72 .
Optional Parts for DIN Track Mounting
ODIN Tracks
PFP-100N 7.3:015 >t
PFP-50N b 7
== e S 35203 27+0.15

—»r151=25 1 25+ 25 0 25 15 (5)* 4>u‘71

fe——————— 1,000 (500)" ——————|

*Dimensions in parentheses are for the PFP-50N.
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K8AK-VS

Questions and Answers
@ Checking Operation

Overvoltages
Gradually increase the input from 80% of the set value.
The input will equal the operating value when the input
exceeds the set value and the alarm indicator starts flashing.
Operation can be checked by the relay outputs that will start
after the operating time has passed.
Undervoltage
Gradually decrease the input from 120% of the set value and
check the operation using the same method as for
overvoltage.
Example: Overvoltage Operating Mode and an Operating Time of 5 s
Note: K8BAK-VSL[] output relays are normally operative.

Setvalue ~————————————5 e
Input voltage | |
i Flashingi Lit
Alarm indicator —I}llsl LL"
Relay output

Connection Diagram

O——
| O
200 VAC | Input terminals
! 0to 300V ’70
o . —

o FOA1
Variable Power supply
autotransformer —7gO0A2

[
O O
+ C 200V

Cycle counter

OmRrRON
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How to Measure the Operating Time

Overvoltage

Change the input suddenly from 0% to 120% of the set value
and measure the time until the Unit operates.

Undervoltage

Change the input suddenly from 120% to 0% of the set value
and measure the time until the Unit operates.



Single-phase Overvoltage/Undervoltage Relays

K8AK-VW

Ideal for voltage monitoring for

industrial facilities and equipment.

* Monitor for overvoltages and undervoltages simultaneously.
Separate settings and outputs supported for overvoltages and
undervoltages.

* Manual resetting and automatically resetting supported by one

Relay.

¢ Pre-alarm Monitoring Mode.
* Two SPDT output relays, 5 A at 250 VAC (resistive load).
* Process control signal (0 to 10 V) and current splitter input

supported.

* Qutput status can be monitored using LED indicator.
¢ Input frequency of 40 to 500 Hz supported.
¢ Inputs are isolated from the power supply.

* RoHS-compliant.

CG s @ E

For the most recent information on models that have been certified for
safety standards, refer to your OMRON website.

f Refer to Safety Precautions for the KBAK Series on page 86.
Refer to page 38 for commonly asked questions.

Ordering Information

List of Models
Setting range Supply voltage Model
1to 10 V AC/DC 24 VAC/DC K8AK-VW2 24 VAC/DC
31030V AC/DC
15to 150 V AC/DC 100 to 240 VAC K8AK-VW2 100 to 240 VAC
20 to 200 V AC/DC 24 VAC/DC K8AK-VW3 24 VAC/DC
30 to 300 V AC/DC
60 to 600 V AC/DC 100 to 240 VAC K8AK-VW3 100 to 240 VAC

Ratings and Specifications

Input Range

Model Range * Connection terminal Setting range Input impedance Overload capacity
0to 10V AC/DC V1-COM 1t0 10 V AC/DC Approx. 120 kQ
K8AK-VW2 0to 30V AC/DC V2-COM 3to 30 VAC/DC Approx. 320 kQ ' .
0t 150 V AC/DC V3-COM 1510 150 V AG/DC Approx. 1.6 MQ Continuous input at 115% of
maximum input.
- O,
0to 200 V AC/DC V1-COM 20 t0 200 V AC/DC Approx. 1.2 MQ zl?pSthtGL%S\;OAC)
K8AK-VW3 0to 300 V AC/DC V2-COM 30 to 300 V AC/DC Approx. 1.7 MQ
0t0 600 V AC/DC V3-COM 6010 600 V AC/DC Approx. 3.1 MQ

* The range is selected using connected terminals.
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K8AK-VW

Ratings

Power supply

voltage Isolated power supply

24 VAC/DC
100 to 240 VAC

Power consumption

24 VAC/DC: 2.0 VA/1.1 W max.
100 to 240 VAC: 4.6 VA max.

Operating value setting range (AL1 and AL2)

10% to 100% of the maximum value of the setting range
K8AK-VW2: 1to 10V AC/DC

3t0 30V AC/DC

1510 150 V AC/DC
K8AK-VW3: 20 to 200 V AC/DC

30 to 300 V AC/DC

60 to 600 V AC/DC

Operating value

100% operation at set value

Reset value

5% of operating value (fixed)

Reset method

Manual reset/automatic reset (switchable)
Note: Manual reset: Turn OFF power supply for 1 s or longer.

Operating time setting range (T)

0.1t030s

Power ON lock time (LOCK)

1 s or 5 s (Switched using DIP switch.)

Indicators

Power (PWR): Green, Relay output (RY): Yellow, Alarm outputs (AL1, AL2): Red

Input impedance

Refer to Input Range on previous page.

Output relays

Two SPDT relays (NC operation)

Output relay ratings

Rated load
Resistive load
5 A at 250 VAC
5Aat30 VDC
Maximum contact voltage: 250 VAC or 30 VDC
Max. switching current: 5 A
Maximum switching capacity: 1,250 VA, 150 W
Mechanical life: 10 million operations min.
Electrical life: 5 A at 250 VAC or 30 VDC: 50,000 operations
3 A at 250 VAC or 30 VDC: 100,000 operations

Ambient operating temperature

—20 to 60°C (with no condensation or icing)

Storage temperature

—25 to 65°C (with no condensation or icing)

Ambient operating humidity

25% to 85% (with no condensation)

Storage humidity

25% to 85% (with no condensation)

Altitude

2,000 m max.

Terminal screw tightening torque

0.49 N-m

Terminal wiring method

Recommended wire

Solid wire: 2.5 mm?

Twisted wires: AWG16, AWG18

Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
2. Two wires can be twisted together.

Recommended ferrules

Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact

Al 1-8RD (for AWG18) manufactured by Phoenix Contact

Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 150 g

Mounting Mounts to DIN Track.
Dimensions 22.5 x 90 x 100 mm (WxHxD)

OmRrRON




K8AK-VW

Specifications
Allowable operating voltage range 85% to 110% of rated power supply voltage
Allowable operating frequency range 50/60 Hz +5 Hz
Input frequency range 40 to 500 Hz
Overload capacity Continuous input at 115% of maximum input, 10 s at 125% (up to 600 VAC).
o S - - o
Operating value i0.5_/o full scal_e (at 25°C and an ambient humidity of 65% at the rated power supply voltage, DC and 50/60
Repeat error Hz sine wave input)
Operating time +50 ms (at 25°C and 65% humidity, rated power supply voltage)
. EN60947-5-1
e i 2l Installation environment (pollution level 2, installation category Ill)
Applicable stan- _5-
e EMC EN60947-5-1
UL 508 (Recognition), Korean Radio Waves Act (Act 10564),
SIS QETEENED CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5
20 MQ min.
Between all external terminals and the case
Insulation resistance Between all power supply terminals and all input terminals

Between all power supply terminals and all output terminals
Between all input terminals and all output terminals

2,000 VAC for 1 min

Between all external terminals and the case
Dielectric strength Between all power supply terminals and all input terminals
Between all power supply terminals and all output terminals
Between all input terminals and all output terminals

1,500 V power supply terminal common/normal mode

Noise immunity Square-wave noise of +1 us/100 ns pulse width with 1-ns rise time

Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in X,Y, and Z directions

Shock resistance 150 m/s? 3 times each in 6 directions along 3 axes. Or 100 m/s? for relay contacts.
Degree of protection Terminals: IP20

Vibration resistance
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K8AK-VW

Connections
Wiring Diagram

. @®Undervoltage and Undervoltage Operation
®Overvoltage and Undervoltage Operation Diagram (Undervoltage Pre-alarm Mode)

Diagram DIP switch settings: SW3 OFF and SW4 ON.
DIP switch settings: SW3 and SW4 both ON or both OFF.

Power supply voltage ! ]
| ] —
Power supply voltage L Input ) — Hysteresis: Fixed at 5%
! Undervoltage set value (AL1) =N\ = = = o —
. ! Hysteresis: Fixed at 5%
O It: 2 OVZ= (V1= (VI ey S U ———— o — — — — N - - - - — / __________
vervoltage set value (AL1) : N Hiysteresis: Fixed at 5¢ Undervoltage set value (AL2) == T X 7
Input 1_ Hysteresis: Fixed at 5¢ i i
Undervoltage set value (AL2) — T — ~— AL1 alarm indicator | Flashing : it
o ! Flashing | i Flashing |
AL1 alarm indicator L - AL2 alarm indicator i L Lit
1 1 Flashing T T T: Operating time (0.1 to 30 s) i R
indi L ! —‘—' P 1
AL2 alarm indicator i ! Undervoltage (AL1) relay T T
Overvoltage (AL1) relay : : I Undervoltage (AL2) relay il ‘
Undervoltage (AL2) relay 1, 1 —=— T1: Power ON lock (1 s or 5 s)
i T: Operating time (0.1 to 30 s) 1
»;« T1: Power ON lock (1 s or 5'5) Note: 1. The K8BAK-VWLI output relay is normally operative.
. . 2. The power ON lock prevents unnecessary alarms from
Note: 1. The K8BAK-VWL] output relay is normally operative. being generated during the instable period when the power

2. The power ON lock prevents unnecessary alarms from
being generated during the instable period when the power
is first turned on. There is no relay output during timer
operation.

is first turned on. There is no relay output during timer
operation.

Single-phase power

@®O0vervoltage and Overvoltage Operation

Diagram (Overvoltage Pre-alarm Mode)
DIP switch settings: SW3 ON and SW4 OFF. Power supply
voltage
Power supply voltage 1 —0A2
Overvoltage setting (AL1) =———tmr————o— e ——
i \ Hysteresis: Fixed at 5% Voltage input
Overvoltage setting (AL2) ==F = =—=— == ———-—-—-—-——— _———
! | Hysteresis: Fixed at 5%
Input | ! ! ¥
o Flashmgl — i 14 "
alarm indicator Hl | ignal output
. Flashing T Lit T Slgna outpu A_L1 relay
AL2 alarm indicator —t T 12 signal
I — '— output
Overvoltage (AL1) relay L 1
Overvoltage (AL2) relay | ) 24 21
T1: Power ON lock (1 s or5s) Signal output AL2 relay
T 22 signal
Load output

Note: 1. The KBAK-VWL] output relay is normally operative.
2. The power ON lock prevents unnecessary alarms from Note: There is no polal’ity when a DC current input is used.
being generated during the instable period when the power
is first turned on. There is no relay output during timer
operation.
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K8AK-VW

Nomenclature
Front ®Indicators

ltem Meaning

Power indicator
(PWR: Green)

Terminal block
(See notes 1 and 2.)

Lit when power is being supplied.

Lit when relay operates (Not light when
both AL1 and AL2 are in error status) (Nor-

Relay status indicator

(RY: Yellow) mally Iit
Voltage knob (AL1) Lit when there is an overvoltage or under-
voltage.
Power indicator Alarm indicators The indicator flashes to indicate the error

(AL1 and AL2: Red) status after the input has exceeded the set
value while the operating time is being
clocked.

Voltage knob (AL2)

Relay status indicator

Operating time knob (T)

Alarm indicator ‘

@®Setting Knobs

Item Usage

Used to set the voltage to 10% to 100% of
maximum setting range.

Used to set the voltage to 10% to 100% of
maximum setting range.

Used to set the operating time to 0.1 to 30
S.

Voltage knob (AL1)

Voltage knob (AL2)

Terminal block
(See notes 1 and 2.)

Operating time knob (T)

Note: 1. Use either a solid wire of 2.5 mm? maximum or a ferrule with
insulating sleeve for the terminal connection.
The length of the exposed current-carrying part inserted into
the terminal must be 8 mm or less to maintain dielectric
strength after connection.

For2.5 mm2 or For ferrules with
smaller solid wires an insulation sleeve.

— 3 I (Il 3
*J—‘* 8 mm max. *‘—‘* 8 mm max.

Recommended ferrules
Phoenix Contact
e Al1,5-8BK (for AWG16)
e Al 1-8RD (for AWG18)
e Al0,75-8GY (for AWG18)
2. Screw tightening torque: 0.49 N-m max.
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K8AK-VW

Operation and Setting Methods

@Setting Ranges and Wiring Connections

Model Setting range Wiring connection
1to 10 V AC/DC V1-COM
K8AK-VW2 3to 30V AC/DC V2-COM
15to 150 V AC/DC V3-COM
20to 200 V AC/DC V1-COM
K8AK-VW3 30 to 300 V AC/DC V2-COM
60 to 600 V AC/DC V3-COM
@®Connections
1. Input Single-phase power
Connect the input between terminals V1-COM, V2-COM, or V3-COM, depending on the input ‘ ‘
voltage.
Malfunctions may occur if the input is connected to unused terminals and the Unit will not operate
correctly.
2. Power Supply
Connect the power supply to terminals A1 and A2. Power supply
3. Outputs voltage
AL1 (SPDT relay) is output to terminals 11, 12, and 14. ~QA2

AL2 (SPDT relay) is output to terminals 21, 22, and 24.
Note: Use the recommended ferrules if using twisted wires.

Voltage input O v2 C (COM)

V3

14

Signal output AL1 relay
signal
output

21

Signal output

AL2 rela
22 Y

signal
output

Load
ODIP Switch Settings

The power ON lock time, resetting method and operating mode are set using the DIP switch located on the bottom of the Unit.
DIP Switch Functions

OFF@® T orFe] 2 3 4
ONO ! ON
PowerON |1s d - -
L locktime |[gg o) - -
SW4
2%; DIP switch pins Resetting | Manual reset - hd -
w1 method Operating mode - e} -
AL1 AL2
Overvoltage Undervoltage
Operating
e Overvoltage Overvoltage

Undervoltage | Undervoltage

olelole
olo|e|e

Overvoltage Undervoltage

Note: All pins are set to OFF at the factory.

@Setting Method

1. Setting Voltage
The voltage knob (AL1 and AL2) is used to set the voltage.
The voltage can be set to 10% to 100% of the maximum setting range.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the voltage.
The maximum setting range will differ depending on the model and the input terminal.
Example: KBAK-VW3 Using Input Terminal V3-COM
The maximum setting range will be 600 VAC/VDC and the setting range will be 60 to 600 V.
2. Operating Time
The operating time is set using the operating time knob (T).
The operating time can be set to between 0.1 and 30 s.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the operating time.
If the input exceeds (or drops lower than) the voltage set value, the alarm indicator will start flashing for the set period and then stay lit.
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K8SAK-VW

Dimensions (Unit: mm)
Single-phase Voltage Relays
K8AK-VW2 rzzs» 100 |
K8AK-VW3 _ o
0
D
0 o o
- I -
0
0
> = = -
I 72 1 5
Optional Parts for DIN Track Mounting
ODIN Tracks
PFP-100N 7.3:015 =
PFP-50N by
- = =" — = 3503 27+0.15
—»151=25 0 25> (=25 m 25 15 (5)* #1
e— 1,000 (500)* ————————*1

*Dimensions in parentheses are for the PFP-50N.




K8AK-VW

Questions and Answers
@ Checking Operation

Overvoltages

@ Gradually increase the input from 80% of the set value.
The input will equal the operating value when the input
exceeds the set value and the alarm indicator starts flashing.
Operation can be checked by the relay outputs that will start
after the operating time has passed.
Undervoltage
Gradually decrease the input from 120% of the set value and
check the operation using the same method as for
overvoltage.

Example: Overvoltage Operating Mode, Undervoltage Operating

Mode and an Operating Time of 5 s
Note: KBAK-VWL] output relays are normally operative.

Setvalug ————————-—-—-—-—_5 R S
Input voltage i i
! Flashing | Lit
Alarm indicator —I}l«lf! Lu{
E—

Relay output

Connection Diagram

O—1—
| O
200 VAC | Input terminals
1 0to 300 V ’70
o ‘ —

R FOA1
Variable Power supply
autotransformer —7—1OA2

|
o 9 &
+ C 200V

Cycle counter

OmRrRON

@How to Measure the Operating Time

Overvoltage

Change the input suddenly from 0% to 120% of the set value
and measure the time until the Unit operates.

Undervoltage

Change the input suddenly from 120% to 0% of the set value
and measure the time until the Unit operates.

@ Setting the Pre-alarm Monitoring Mode

overvoltage (SW3 ON and SW4 OFF) or both to undervoltage
(SW3 OFF and SW4 ON).
Example: Both Pins Set to Overvoltage
AL1 can be used as the pre-alarm for AL2 by setting a
smaller voltage set value for AL1 than for AL2.

@ Use the DIP switch to set the operating mode pins both to



Phase-sequence Phase-loss Relay

K8DS-PH

Three-phase Phase-sequence Phase-loss CE . @ &
Relay Using Voltage Detection Method

e Lineup includes a 17.5-mm slim, compact model. NEW

* Greater resistance to inverter noise. NEW

¢ Distinguishes between positive phases, reversed phases, and phase
loss when power is turned ON.

* Supports phase loss detection when the motor is operating.

* Qutput status can be monitored using LED indicator.

¢ |[deal to prevent reverse operation of motors.

* RoHS-compliant.

f Refer to Safety Precautions for the KBAK Series on page 86.
Refer to page 44 for commonly asked questions.

For the most recent information on models that have been
certified for safety standards, refer to your OMRON website.

Ordering Information
List of Models

Function Rated input voltage* Relay output Model
Phase sequence and phase 3-phase, 3-wire 200 to 480 ]
loss monitoring VAC SPDT x1 K8DS-PH1

* The power supply is shared with the rated input voltage.




K8DS-PH

Ratings and Specifications

Ratings

Rated input voltage

3-phase, 200 to 480 VAC (3-wire)

Input load Approx. 2.7 VA

F.!eversed phase and phase loss operating 0.1 s max.

time

Reset method Automatic reset

Indicators Power (PWR): Green, Relay output (RY): Yellow

Output relays

One SPDT relay (NC operation)

Output relay ratings

Rated load
Resistive load
5 A at 250 VAC
5Aat30VDC
Max. switching voltage
250 VAC or 30 VDC
Max. switching current: 5 A
Maximum switching capacity: 1,250 VA, 150 W
Mechanical life: 10 million operations min.
Electrical life: 5 A at 250 VAC or 30 VDC:50,000 operations
3 A at 250 VAC/30 VDC:100,000 operations

Ambient operating temperature

—20 to 60°C (with no condensation or icing)

Storage temperature

—25 to 65°C (with no condensation or icing)

Ambient operating humidity

25% to 85% (with no condensation)

Storage humidity

25% to 85% (with no condensation)

Altitude

2,000 m max.

Terminal screw tightening torque

0.49 N-m

Terminal wiring method

Recommended wire
Solid wire: 2.5 mm?
Twisted wires: AWG16, AWG18

Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
2. Two wires can be twisted together.

Recommended ferrules
Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact
Al 1-8RD (for AWG18) manufactured by Phoenix Contact
Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 60 g

Mounting Mounts to DIN Track.
Dimensions 17.5 x 80 x 73 mm (WxDxH)
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K8DS-PH

Specifications

Input voltage range

200 to 480 VAC

Input frequency

50/60 Hz (no presumed range)

Overload capacity

Continuous 500 V

; EN60947-5-1
Conforming standards Installation environment (pollution level 2, installation category lll)
Applicable
standards EMC EN60947-5-1 _ |
Safety standards UL 508 (Recognition), Korean Radio Waves Act (Act 10564),

CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5

Insulation resistance

20 MQ min.
Between external terminals and case
Between input terminals and output terminals

Dielectric strength

2,000 VAC for one minute
Between external terminals and case
Between input terminals and output terminals

Noise immunity

1,500 V power supply terminal common/normal mode
Square-wave noise of +1 us/100 ns pulse width with 1-ns rise time

Vibration resistance

Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in X,Y, and Z directions

Shock resistance

150 m/s?, 3 times each in 6 directions along 3 axes
However, 100 m/s? for relay contacts.

Degree of protection

Terminals: IP20

®Relationship of Mounting Distance between K8DS-PH Relays
and Ambient Temperature (Reference Values)

The following diagram shows the relationship between the mounting distances and the
ambient temperature.

If the relay is used with an ambient temperature that exceeds these values, the
temperature of the KBDS may rise and shorten the life of the internal components.

(o2}
o

\

N
o

n
o

Ambient temperature [°C]
w
o

o

0 5 10 15
Distance between products d [mm]

Test method
Sample: K8DS-PH
Mounting distances: 0, 5, and 10 mm min.

K8DS [ |K8DS [ | K8DS [ | K8DS |~ |K8DS ]
No.1 | I No.2 |_1 No3 | _{ No4 | | No.5

DIN Track Distance between products: d
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K8DS-PH

Connections
Wiring Diagram
®Phase Sequence and Phase Loss Operation L1 L2 L3
Diagram |
Phase Loss Operation Phase Sequence Operation Voltage input
L1 13 U
L1 — 101
B L2 L2
Input L2__[ ] 1
2 11 13
3_ [ 1
14 1
Signal output
Relay 1 12 Relay signal
Note: 1. The K8DS-PH1 output contacts are normally operative. L
2. The Relay will not operate if the input voltage drops below

70% of the minimum input value because L1 and L2 are l Load ]
also used to provide power.

3. Phase loss cannot be detected on the load side because
this detection is based on the voltage.

Nomenclature
Front
@®Indicators
Terminal block
@ @ @ (See notes 1 and 2.) ltem Meaning
Power indicator . . . s
U L2 L3 (PWR: Green) Lit when power is being supplied *3.
OMRON Relay status indi- | _ _ _
cator Lit when relay is operating (normally lit).
PWR (RY: Yellow)
Power indicator 1 * The input across L1 and L2 is used for the internal power supply.
RY Therefore, the power indicator will not be lit if there is no input
Relay status indicator > | across L1 and L2.

Note: 1. Use either a solid wire of 2.5 mm? maximum or a ferrule with
insulating sleeve for the terminal connection.
The length of the exposed current-carrying part inserted into
the terminal must be 8 mm or less to maintain dielectric

3P-Sequence. strength after connection.

Loss Ry

K8DS PH For 2.5 mm? or For ferrules with
smaller solid wires an insulation sleeve.

14 12 N — g = J
*‘—‘*Bmmmax. *J—‘*Smmmax.

@ @ g Recommended ferrules
Phoenix Contact

o Al 1,5-8BK (for AWG16)

e Al 1-8RD (for AWG18)

e Al0,75-8GY (for AWG18)
2. Tightening torque: 0.49 N-m

Operation and Setting Methods

@®Connections L1 L2 L3
1. Input ‘ ‘ ‘
Connect using L1, L2, and L3.
Make sure the phase sequence is wired correctly. The Unit will not
operate normally if the phase sequence is incorrect.
2. Outputs
Terminals 11, 12, and 14 are the output terminals SPDT.
* Use the recommended ferrules if you use twisted wires.

Voltage input

14
Signal output

12 Relay signal
output

Load

OmRrRON




Dimensions

K8DS-PH

(Unit: mm)

@®Phase-sequence Phase-loss Relay
K8DS-PH1

(«17.5+ 73
000 i
1 -
45 0
1 -
OO0, _
\«—44—»
68
Optional Parts for DIN Track Mounting
ODIN Tracks
PFP-100N 73018 offe-
PFP-50N e S
—— e S ey S 35203 27+0.15
—»151%25 0 25+ 25 0 25 15 (5)* #1
1,000 (500)*

*Dimensions in parentheses are for the PFP-50N.
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K8DS-PH

Questions and Answers

Checking Operation

Phase Sequence

@ Switch the wiring, as shown by the dotted lines in the
connection diagram, to reverse the phase sequence and
check that the K8DS operates.
Phase Loss
Create a phase loss for any input phase and check that the
K8AK operates.

Connection Diagram

3¢,
200 VAC
| S
20— < ol
L3O g OoL3

@ Can phase loss be detected on the load side?

because the KBDS-PH measures three-phase voltage to

@ In principle, phase loss cannot be detected on the load side
determine phase loss.

OmRrRON

Is it possible to detect phase losses for motor loads while

@ the motor is operating?

Phase loss can be detected while the motor is operating.
However, the detection conditions depend on the load
conditions that are shown in the following figure. Understand
these characteristics when using this feature.

Normally, three-phase motors will continue to rotate even if
one phase is open. The three-phase voltage will be induced
at the motor terminals. The diagram shows voltage induction
at the motor terminals when phase R has been lost with a
load applied to a three-phase motor. The horizontal axis
shows the motor load as a percentage of the rated load, and
the vertical axis shows voltage as a percentage of the rated
voltage. The solid line in the this graph shows the voltage that
is induced at the motor terminals when a phase loss occurs
while the motor is operating under various loads. The figure
below shows how a phase loss that occurs while the motor is
operating causes an imbalance in the voltage across each
motor terminal. The KBDS-PH1 detects phase loss when the
motor is operating when the voltage is unbalanced.
(Detection occurs when the imbalance is 80% of the
maximum phase). The K8DS-PH1 cannot detect phase loss
with light motor loads because the voltage imbalance is too
small. The detectable range is shown by the diagonal lines.

Characteristic Curve Diagram

Note: This characteristic curve shows the approximate

values only.
100
Te—
95 ————
Vst
90
N
85 ™\ I
=3 ~N
80

75 %ﬁ ~ VTR
70 X~

65 %% /' aDr%t:ctable
60

55
50

45 VRs

T
0 10 20 30 40 50 60 70 80 90 100 110

Motor load (as a percentage of rated load)

Voltage (as a percentage of rated voltage)

Note: For phase loss of phase R. Vsr, V1r, and Vrs indicate the motor
terminal voltage at phase loss.



Phase-sequence Phase-loss Relay

K8AK-PH

Three-phase Phase-sequence Phase-loss —
Relay Using Voltage Detection Method CE M @ @ [E

* Greater resistance to inverter noise. NEW

¢ Distinguishes between positive phases, reversed phases, and phase
loss when power is turned ON.

* Supports phase loss detection when the motor is operating.

* 5 A (resistive load) at 250 VAC, DPDT x 1.

* Qutput status can be monitored using LED indicator.

¢ |[deal to prevent reverse operation of motors.

* RoHS-compliant.

f Refer to Safety Precautions for the KBAK Series on page 86.
Refer to page 50 for commonly asked questions.

For the most recent information on models that have been
certified for safety standards, refer to your OMRON website.

Ordering Information
List of Models

Function Rated input voltage* Relay output Model
Phase sequence and phase 10SS | 3 1,250 3 wire 200 to 480 VAC | DPDT x1 K8AK-PH1
monitoring

* The power supply is shared with the rated input voltage.




K8AK-PH

Ratings and Specifications

Ratings

Rated input voltage

3-phase, 200 to 480 VAC (3-wire)

Input load Approx. 4.1 VA

Beversed phase and phase loss operating 0.1 s max.

time

Reset method Automatic reset

Indicators Power (PWR): Green, Relay output (RY): Yellow

Output relays

One DPDT relay (NC operation)

Output relay ratings

Rated load
Resistive load
5 A at 250 VAC
5Aat30 VDC
Max. switching voltage
250 VAC or 30 VDC
Max. switching current: 5 A
Minimum load: 24 VDC, 40 mA
Mechanical life: 10 million operations min.
Electrical life: 5 A at 250 VAC or 30 VDC: 50,000 operations
3 A at 250 VAC/30 VDC:100,000 operations

Ambient operating temperature

—20 to 60°C (with no condensation or icing)

Storage temperature

—25 to 65°C (with no condensation or icing)

Ambient operating humidity

25% to 85% (with no condensation)

Storage humidity

25% to 85% (with no condensation)

Altitude

2,000 m max.

Terminal screw tightening torque

0.49 N-m

Terminal wiring method

Recommended wire
Solid wire: 2.5 mm?
Twisted wires: AWG16, AWG18
Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
2. Two wires can be twisted together.
Recommended ferrules
Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact
Al 1-8RD (for AWG18) manufactured by Phoenix Contact
Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 130 g

Mounting Mounts to DIN Track.
Dimensions 22.5 x 90 x 100 mm (WxHxD)
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K8AK-PH

Specifications
Input voltage range 200 to 480 VAC
Input frequency 50/60 Hz (no presumed range)
Overload capacity Continuous 528 V
. EN60947-5-1
T S Installation environment (pollution level 2, installation category lll)
Applicable
standards EMC EN60947-5-1
UL 508 (Recognition), Korean Radio Waves Act (Act 10564),
SalebEndags CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5
20 MQ min.
Insulation resistance Between external terminals and case

Between input terminals and output terminals

2,000 VAC for one minute
Dielectric strength Between external terminals and case
Between input terminals and output terminals

1,500 V power supply terminal common/normal mode
Square-wave noise of +1 us/100 ns pulse width with 1-ns rise time

Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in X,Y, and Z directions

150 m/s?, 3 times each in 6 directions along 3 axes
However, 100 m/s? for relay contacts.

Degree of protection Terminals: IP20

Noise immunity

Vibration resistance

Shock resistance

®Relationship of Mounting Distance between K8BAK-PH Relays
and Ambient Temperature (Reference Values)

The following diagram shows the relationship between the mounting distances and the
ambient temperature.

If the relay is used with an ambient temperature that exceeds these values, the temperature
of the KBAK may rise and shorten the life of the internal components.

60

50 1

40

30

20

Ambient temperature [°C]

10

0 5 10 15
Distance between products d [mm]

Test method

Sample: KBAK-PH
Mounting distances: 0, 5, and 10 mm min.

K8AK [ | KBAK [ | KBAK [ | KBAK || KBAK ]
No.1 |_| No.2 |_| No.3 |_| No.4 [_| No.5

DIN Track Distance between products: d
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K8AK-PH

Connections
Wiring Diagram KBAK-PH1
®Phase Sequence and Phase Loss Operation L L2 13
Diagram NN
Phase Loss Operation Phase Squuen:: Op:ation Voltage input
L1 | /i
B 2 L[
Input L2__[ ] 1
2 11 (3
3_ [ 1
14 11
Relay 1 Signal t12t Relay signal
Note: 1. The KBAK-PH1 output contacts are normally operative. gnatouteyy | outeut o
2. The Relay will not operate if the input voltage drops below
70% of the minimum input value because L1 and L2 are l I 22

also used to provide power.
3. Phase loss cannot be detected on the load side because
this detection is based on the voltage.

Nomenclature
Front
@®Indicators
L1218 Terminal block 5
1| (Seenotes1and2) Item Meaning
Power indicator . . . s
(PWR: Green) Lit when power is being supplied *3.
] Relay status indi-
OmRoN cator Lit when relay is operating (normally lit).
(RY: Yellow)
Power indicator PR * The input across L1 and L2 is used for the internal power supply.
“ Therefore, the power indicator will not be lit if there is no input
o RY across L1 and L2.
Relay status indicator 4 Note: 1. Use either a solid wire of 2.5 mm?2 maximum or a ferrule with
insulating sleeve for the terminal connection.
The length of the exposed current-carrying part inserted into
the terminal must be 8 mm or less to maintain dielectric
3P-Sequence, strength after connection.
Loss Ry
For 2.5 mm? or For ferrules with
K8AK PH smaller solid wires an insulation sleeve.

— § I G g
*‘—‘*8 mm max. *‘—FB mm max.

Recommended ferrules
Phoenix Contact
e Al1,5-8BK (for AWG16)
e Al 1-8RD (for AWG18)
e Al0,75-8GY (for AWG18)
2. Tightening torque: 0.49 N-m

Operation and Setting Methods

@®Connections

1. Input
Connect using L1, L2, and L3.
Make sure the phase sequence is wired correctly. The Unit will not
operate normally if the phase sequence is incorrect.

2. Outputs
Terminals 11, 12, and 14 are the output terminals (SPDT) for
overvoltage.
Terminals 21, 22, and 24 are the output terminals (SPDT) for
undervoltage, phase loss, and reversed phase outputs.

* Use the recommended ferrules if you use twisted wires.

K8AK-PH1
L1 L2 L3

Voltage input

14

12

Signal output Relay signal
24

output

21

22

Load

OmRrRON




K8AK-PH

Dimensions (Unit: mm)
@®Phase-sequence Phase-loss Relays
K8AK-PH1 "22.5»‘ 100
= m
D 90
= 0
=y —= gt
I 72 1 5
Optional Parts for DIN Track Mounting
ODIN Tracks
PFP-100N 73015 e
PFP-50N 45 Ty
*‘ - = — D= 35:0.3 27+0.15

.
—»115{=25 25> 25 25 15 (5)* »“«1

10
le———————— 1,000 (500)* ——————|

*Dimensions in parentheses are for the PFP-50N.
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K8AK-PH

Questions and Answers

Checking Operation

Phase Sequence

@ Switch the wiring, as shown by the dotted lines in the
connection diagram, to reverse the phase sequence and
check that the KBAK operates.
Phase Loss
Create a phase loss for any input phase and check that the
K8AK operates.

Connection Diagram

3¢,
200 VAC
| S
L2O e < > {oLe
L3O g OoL3

@ Can phase loss be detected on the load side?

because the KBAK-PH measures three-phase voltage to

@ In principle, phase loss cannot be detected on the load side
determine phase loss.

OmRrRON

Is it possible to detect phase losses for motor loads while

@ the motor is operating?

Phase loss can be detected while the motor is operating.
However, the detection conditions depend on the load
conditions that are shown in the following figure. Understand
these characteristics when using this feature.

Normally, three-phase motors will continue to rotate even if
one phase is open. The three-phase voltage will be induced
at the motor terminals. The diagram shows voltage induction
at the motor terminals when phase R has been lost with a
load applied to a three-phase motor. The horizontal axis
shows the motor load as a percentage of the rated load, and
the vertical axis shows voltage as a percentage of the rated
voltage. The solid line in the this graph shows the voltage that
is induced at the motor terminals when a phase loss occurs
while the motor is operating under various loads. The figure
below shows how a phase loss that occurs while the motor is
operating causes an imbalance in the voltage across each
motor terminal. The K8BAK-PH detects phase loss when the
motor is operating when the voltage is unbalanced.
(Detection occurs when the imbalance is 80% of the
maximum phase). The KBAK-PH cannot detect phase loss
with light motor loads because the voltage imbalance is too
small. The detectable range is shown by the diagonal lines.

Characteristic Curve Diagram

Note: This characteristic curve shows the approximate

values only.
100
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95 ————
Vst
90
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Motor load (as a percentage of rated load)

Voltage (as a percentage of rated voltage)

Note: For phase loss of phase R. Vsr, V1r, and Vrs indicate the motor
terminal voltage at phase loss.



Three-phase Voltage Relay

K8AK-PW

Ideal for monitoring 3-phase power CE S @ e
supplies for industrial facilities and
equipment.

* Greater resistance to inverter noise. NEW

* Monitor overvoltages and undervoltages for three-phase
3-wire or 4-wire power supplies.

DIP switch setting for 3-phase 3-wire or 3-phase 4-wire
power supply.

* Two SPDT output relays, 5 A at 250 VAC (resistive load).
Separate outputs possible for overvoltages and
undervoltages.

* World-wide power specifications supported by one Unit
(switchable using DIP switch).

* Relay status can be monitored using LED indicator. _ , .

For the most recent information on models that have been certified for

° RoHS-compIiant. safety standards, refer to your OMRON website.

Refer to Safety Precautions for All Temperature
Controllers.
Refer to 57 for commonly asked questions.

®Single KBAK Monitors 3-phase Power Supply with 3 or 4 Wires

Monitoring Relays can be used to monitor 3-phase power supplies with 3 or 4 wires simply by changing DIP switch settings.

|Phase to phase voltage (3 wires)l |Phase to neutral voltage (4 wires)|

L1 L

2 L1 L2
400VAC 23°VAC

SOOVAC 230VAC
400VAC 230VAC '

A Single K8AK Can Monitor a 3-phase Power Supply Anywhere in the World

Reduces Maintenance Parts Inventory

SwW3 ON ON OFF OFF

SwW4 ON OFF ON OFF
K8AK-PW1 SW2 ON P-N 138V 133V 127V 115V
OFF P-P 240V 230V 220V 200V
K8AK-PW2 SW2 ON P-N 277V 240V 230V 220V
OFF P-P 480 V 415V 400 V 380V
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K8AK-PW

Ordering Information

List of Models

Rated input* Model
3-phase 3-wire mode 200, 220, 230, 240 VAC K8AK-PW1
3-phase 4-wire mode 115, 127, 133, 138 VAC
3-phase 3-wire mode 380, 400, 415, 480 VAC K8AK-PW2
3-phase 4-wire mode 220, 230, 240, 277 VAC

Note: Three-phase, three-wire or four-wire and the input range are switched using a DIP switch.
* The power supply voltage is the same as the rated input voltage.

Ratings and Specifications

Ratings
Rated input K8AK-PW1 Three-phase, three-wire Mode: 200, 220, 230 and 240 VAC
voltage Three-phase, four-wire Mode: 115, 127, 133 and 138 VAC
K8AK-PW2 Three-phase, three-wire Mode: 380, 400, 415 and 480 VAC
Three-phase, four-wire Mode: 220, 230, 240 and 277 VAC
Input load K8AK-PW1: Approx. 4.4 VA

K8AK-PW2: Approx. 4.4 VA

Operating value setting range (OVER, UNDER)

Overvoltage
—30% to 25% of rated input voltage
Undervoltage
—30% to 25% of rated input voltage
Note: The rated input voltage can be switched using the DIP switch.

Operating value

100% operation at set value

Reset value

5% of operating value (fixed)

Reset method

Automatic reset

Operating time setting range (T)

Overvoltage and undervoltage: 0.1t0 30 s

Startup lock time (LOCK)

1 s/5 s (Changed with the DIP switch.)

Indicators

Power (PWR): Green, Relay output (RY): Yellow, OVER/UNDER: Red

Output relays

Two SPDT relays (NC operation)

Output relay ratings

Rated load
Resistive load
5 A at 250 VAC
5Aat30VDC
Maximum contact voltage: 250 VAC or 30 VDC
Max. switching current: 5 A
Maximum switching capacity: 1,250 VA, 150 W
Mechanical life: 10 million operations min.
Electrical life: 5 A at 250 VAC or 30 VDC:50,000 operations
3 A at 250 VAC/30 VDC:100,000 operations

Ambient operating temperature

—20 to 60°C (with no condensation or icing)

Storage temperature

—25 to 65°C (with no condensation or icing)

Ambient operating humidity

25% to 85% (with no condensation)

(
(

Storage humidity 25% to 85% (with no condensation)
Altitude 2,000 m max.
Terminal screw tightening torque 0.49 N-m
Terminal wiring method Recommended wire
Solid wire: 2.5 mm?

Twisted wires: AWG16, AWG18
Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
2. Two wires can be twisted together.

Recommended ferrules
Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact
Al 1-8RD (for AWG18) manufactured by Phoenix Contact
Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 150 g

Mounting Mounts to DIN Track.
Dimensions 22.5x90 x 100 mm (WxHxD)
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K8SAK-PW

Specifications
Input frequency range 50/60 Hz
Overload capacity Continuous input at 115% of maximum input. 10 s at 125%. (up to 600 VAC)
Repeat accuracy |Operating value 10.5% full scale (at 25°C and an ambient humidity of 65% at the rated power supply voltage, DC and 50/60
Hz sine wave input)
Operating time +50 ms (at 25°C and 65% humidity, rated power supply voltage)
Applicable Conforming standards EN60947-5-1
standards Installation environment (pollution level 2, installation category Il1)
EMC EN60947-5-1
Safety standards UL 508 (Recognition), Korean Radio Waves Act (Act 10564),
CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5
Insulation resistance 20 MQ

Between all external terminals and the case
Between all input terminals and all output terminals
Dielectric strength 2,000 VAC for 1 min

Between all external terminals and the case
Between all input terminals and all output terminals

Noise immunity 1,500 V power supply terminal common/normal mode
Square-wave noise of 1 us/100 ns pulse width with 1-ns rise time
Vibration resistance Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in X,Y, and Z directions
Shock resistance 150 m/s?, 3 times each in 6 directions along 3 axes
However, 100 m/s? for relay contacts.
Degree of protection Terminals: IP20

®Relationship of Mounting Distance between K8BAK-PW Relays

and Ambient Temperature (Reference Values)

The following diagram shows the relationship between the mounting distances and the
ambient temperature.

If the relay is used with an ambient temperature that exceeds these values, the temperature
of the KBAK may rise and shorten the life of the internal components.

(o2}
o

\
\

'S
o

(]
o

n
o

Ambient temperature [°C]

o

0 5 10 15
Distance between products d [mm]

Test method
Sample: KBAK-PW
Mounting distances: 0, 5, and 10 mm min.

K8AK [ | KBAK [ | KBAK [ | KBAK || KBAK ]
No.1 | ] No.2 |_{No3 | ] No4 | | No5

DIN Track Distance between products: d
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K8AK-PW

Connections
Wiring Diagram timer operation.
®0 I d Und I o . 3. L1 and L2 use the same power supply and will not operate
vervoltage an ndervoltage Operation due to an undervoltage if they drop below the rated input of
Diagram 60%.
Overvoltage  m——— e e e N L1 L2 L3
set value Hysteresis: Fixed at 5%
L1 i
Input 12 Hysteresis: Fixed at 5% Voltage input \
Undervoltage set value S " —— I
Flashing J
Overvoltage alarm indicator ' Lit
Undervoltage alarm indicator Flashing Lit T = T:Operating time (0.1t0 30 5)
Overvoltage relay : i 1 14 11
Undervoltage relay ] Signal output
T: Operating time (0.1 to 30 s) 12 Overvoltage
alarm
T1: Power ON lock (1 s or5s)
T1
Note: 1. K8AK-PW[ output relay is normally operative. Sianal tz‘t 21
2. The power ON lock function prevents unnecessary alarms gnat outpy
. . . 22 Undervoltage
from being generated during the unstable period when the alarm
power is first turned ON. There is no relay output during
Load
Nomenclature [t ]
Front ®Indicators
PP Item Meanin
Terminal block r 21 24 22 — - n - g. .
(See notes 1 and 2.) Power indicator Lit when power is being supplied
| [ENEDAD || (PWR: Green)
L1 12 13 Relay status indicator Lit when relay is operating (normally lit).
eee
B = Alarm Overvoltage: |Lit when there is an overvoltage.
indicator |Red The indicator flashes to indicate the error status
(ALM: after the overvoltage has exceeded the set value
Overvoltage knob (OVER) Red) while the operating time is being clocked.
Undervoltage: | Lit when there is an undervoltage or phase loss.
Power indicator Red The indicator flashes to indicate the error status
after the undervoltage has exceeded the set value
Undervoltage knob (UNDER) while the operating time is being clocked.

Relay status indicator
* The input across L1 and L2 is used for the internal power supply.
Operating time knob (T) Therefore, the power indicator will not be lit if there is no input
across L1 and L2.

@®Setting Knobs

Alarm indicator ‘

3P-Voltage Ry

K8AK PW Item Usage

Overvoltage knob (OVER) | Can be set between -30% and 25% of the rated

Terminal block
(See notes 1 and 2.)

| input.
@@@ Undervoltage knob Can be set between —30% and 25% of the rated
N - = (UNDER) input.

Operating time knob (T) |Used to set the operating time to 0.1 to 30 s.

Note: 1. Use either a solid wire of 2.5 mm? maximum or a ferrule with
insulating sleeve for the terminal connection.
The length of the exposed current-carrying part inserted into
the terminal must be 8 mm or less to maintain dielectric
strength after connection.

For 2.5 mm? or For ferrules with
smaller solid wires an insulation sleeve.

— 3 I (Il 3
*‘—‘*8 mm max. *‘—‘*8 mm max.

Recommended ferrules
Phoenix Contact

* Al 1,5-8BK (for AWG16)
* Al 1-8RD (for AWG18)
* Al 0,75-8GY (for AWG18)
2. Screw tightening torque: 0.49 N-m max.
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K8SAK-PW

Operation and Setting Methods
@®Connections

1. Input N L1 L2 L3
Connect to L1, L2, and L3 (for three-phase three-wire mode) or L1, L2, L3, and N (for three-phase four-
wire mode), depending on the mode selected using pin 2 on the DIP switch. Y O S

The Unit will not operate correctly if the DIP switch setting and the wiring do not agree.
Make sure the phase sequence is wired correctly. The Unit will not operate normally if the phase
sequence is incorrect.
2. Outputs
Terminals 11, 12, and 14 are the output terminals for overvoltage (SPDT).

Voltage input

Terminals 21, 22, and 24 are the output terminals for undervoltage (SPDT). Signal t“t 11
| outpu
* Use the recommended ferrules if you use twisted wires. ‘ p12 Overvoltage

alarm

Signal output 21
22 Undervoltage
alarm

ODIP Switch Settings [ e ]

The Startup lock time, number of wires, and rated voltage are set using the DIP switch located on the bottom of the Unit.

DIP Switch Functions

—
OFF — K8AK-PW1
! 5
e J; Al OFF @ 1 1 2 3 4
i A E | W
B oo
2&3 ) ) Power ON lock time |1 s [ ) -
SwW2 DIP switch pins 5 5
SW1 s ---
Number of wires 3-wire 3-phase ®
4-wire 3-phase @)
Rated voltage 3-wire 3- 4-wire 3-
phase phase
200V 115V [ ] [ ]
220V 127 V O [ ]
230V 133V [ ] ©]
240V 138 V O ©]
Note: All pins are set to OFF at the factory.
K8AK-PW2
Pln OFF @ © 1 2 3 4
JHH W E
ono | ol
Power ON lock time |1 s [ )
5s @)
Number of wires 3-wire 3-phase ®
4-wire 3-phase O
Rated voltage 3-wire 3- 4-wire 3-
phase phase
380V 220V [ J [ J
400 V 230V O [ J
415V 240V [ J o]
480 V 277V O o]

Note: All pins are set to OFF at the factory.
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K8AK-PW

@Setting Method

1.

Overvoltage

The overvoltage knob (OVER) is used to set the overvoltage.

The overvoltage can be set to between —30% and 25% of the rated input voltage.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)

Use this as a guide to set the voltage.

The rated input depends on the model and DIP switch setting.

Example: K8AK-PW1 with Pin 2 Turned OFF (Three-phase, Three-wire Mode) and Pins 3 and 4 Turned OFF (Rated Voltage of 200 V)
The rated input voltage is 200 VAC and the setting range is 140 to 250 V.

. Undervoltage

Undervoltage is set using the undervoltage knob (UNDER).

The undervoltage can be set to between —30% and 25% of the rated input.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)

Use this as a guide to set the voltage.

The rated input depends on the model and DIP switch setting.

Example: K8AK-PM1 with Pin 2 Turned OFF (Three-phase, Three-wire Mode) and Pins 3 and 4 Turned OFF (Rated Voltage of 200 V)
The rated input voltage is 200 VAC and the setting range is 140 to 250 V.

3. Operating Time

The operating time is set using the operating time knob (T).

The operating time can be set to between 0.1 and 30 s.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the

same level.)

Use this as a guide to set the current.

If the input exceeds (or drops lower than) the voltage set value, the alarm indicator will start flashing for the set period and then stay lit.
Dimensions

(Unit: mm)

Three-phase Voltage Relay

’ozz.sj 100 |
K8AK-PW1 -
K8AK-PW2 cooa o
D
D 90
0
72 75
Optional Parts for DIN Track Mounting
O®DIN Tracks
PFP-100N 7.3:0.15 >
PFP-50N 45 T
— = > — 35:0.3 27+0.15
—»1154=25 25w (=25 25 15 (5)* 1
f«— 1,000 (500)* ———

*Dimensions in parentheses are for the PFP-50N.
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K8SAK-PW

Questions and Answers

Checking Operation

Gradually increase the input from 80% of the set value.

The input value will equal the operating value when the input
exceeds the set value and the alarm indicator starts flashing.
Operation can be checked by the relay output that will start
after the operating time has passed.

Undervoltage

Gradually decrease the input from 120% of the set value and
check the operation using the same method as for
overvoltage.

Example: For monitoring mode set to three-phase three-wire
monitoring, a rated voltage of 200 V, and an operating time
of 5s.

Note: KBAK-PWL] output relays are normally operative.

@ Overvoltage

Setvalug -————————————= R
Input voltage | |
| |
! Flashing | Lit
Alarm indicator—l | | | | | |
55—
Relay output
Connection Diagram
Overvoltage

@ oLt
OL2

30,
200 VAC J g? §V32 ’—0
L1 O——+ toL3 ‘:8
| 0to 150 V
LLO——T—

i Undervoltage

L3O—"
Three-phase
variable autotransformer

How to Measure the Operating Time

Overvoltage

Change the input suddenly from 0% to 120% of the set value
and measure the time until the Unit operates.

Undervoltage

Change the input suddenly from 120% to 0% of the set value
and measure the time until the Unit operates.

Operating Time

Adjust the slide resistor so that the voltage applied to the
K8AK terminals is 120% of the overvoltage set value or 80%
of the undervoltage set value when the auxiliary relay
operates in a test circuit. Close the switch and use the cycle
counter to measure the operating time.

> (9]

Connection Diagram

oLt
39,
200 VAC N @ oL
’ [T 120
X/ oLs

“AAA
VWG
“AAA

b3 b3 R23
L2 O < < <
R1: Slide resistor
200 200 W
130 R2: 100 Q 400 W
—
5 & o
+ C 200V
Cycle counter

@ Overvoltage Detection When Only One Phase Exceeds the
Overvoltage Set Value

The K8AK monitors each of the three-phase voltages. This

means an overvoltage is detected even if only one phase
exceeds the set value. The same applies to undervoltages.
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Three-phase Phase-sequence Phase-loss Relay

K8S8AK-PM

Ideal for monitoring 3-phase power
supplies for industrial facilities and
equipment.

@ @ [C

» Greater resistance to inverter noise. NEW

* Monitor overvoltages, undervoltages, phase sequence,
and phase loss for three-phase 3-wire or 4-wire power
supplies with just one Unit.

Switch setting for 3-phase 3-wire or 3-phase 4-wire power
supply.

* Two SPDT output relays, 5 A at 250 VAC (resistive load).
Output overvoltages and undervoltages using separate
relays.

* World-wide power specifications supported by one Unit
(SWitChable)' For the most recent information on models that have been certified for

* Output status can be monitored using LED indicator. safety standards, refer to your OMRON website.

* RoHS-compliant.

A Refer to Safety Precautions for the KBAK Series on page 86.

Refer to page 65 to 66 for commonly asked questions.

@Single KBAK Monitors 3-phase Power Supply with 3 or 4 Wires

Monitoring Relays can be used to monitor 3-phase power supplies with 3 or 4 wires simply by changing DIP switch settings.

|Phase to phase voltage (3 wires)| |Phase to neutral voltage (4 wires)|

400VAC 23°VAC
400VAC 23°VAC
400VAC 230VAC '

A Single K8AK Can Monitor a 3-phase Power Supply Anywhere in the World

Reduces Maintenance Parts Inventory

Sw3 ON ON OFF OFF

Sw4 ON OFF ON OFF
K8AK-PM1 SW2 ON P-N 138 V 133V 127V 115V
OFF P-P 240V 230V 220V 200V
K8AK-PM2 SW2 ON P-N 277V 240V 230V 220V
OFF P-P 480 V 415V 400 V 380V
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Ordering Information

K8AK-PM

List of Models

Rated input*

Model

3-phase 3-wire mode

200, 220, 230, 240 VAC

K8AK-PM1

3-phase 4-wire mode

115, 127, 133, 138 VAC

3-phase 3-wire mode

380, 400, 415, 480 VAC

K8AK-PM2

3-phase 4-wire mode

220, 230, 240, 277 VAC

Note: Three-phase 3-wire or 4-wire and the input range are switched using a DIP switch.
* The power supply is shared with the rated input voltage.

Ratings and Specifications

Ratings
Rated input K8AK-PM1 Three-phase, three-wire Mode: 200, 220, 230 and 240 VAC
voltage Three-phase, four-wire Mode: 115, 127, 133 and 138 VAC
K8AK-PM2 Three-phase, three-wire Mode: 380, 400, 415 and 480 VAC
Three-phase, four-wire Mode: 220, 230, 240 and 277 VAC
Input load K8AK-PM1: Approx. 4.4 VA

K8AK-PM2: Approx. 4.4 VA

Operating value setting range (OVER, UNDER)

Overvoltage
—30% to 25% of rated input voltage
Undervoltage
—30% to 25% of rated input voltage
Note: The rated input voltage can be switched using the DIP switch.

Operating value

100% operation at set value

Reset value

5% of operating value (fixed)

Reset method

Automatic reset

Operating time | Overvoltage/undervoltage

0.1t030s

setting range (T) [Reversed phase/phase loss

0.1s

Startup lock time (LOCK)

1 s or 5 s (Switched using DIP switch.)

Indicators

Power (PWR): Green, Relay output (RY): Yellow, OVER/UNDER: Red

Output relays

Two SPDT relays (NC operation)

Output relay ratings

Rated load
Resistive load
5 A at 250 VAC
5Aat30VDC
Maximum contact voltage: 250 VAC or 30 VDC
Max. switching current: 5 A
Maximum switching capacity: 1,250 VA, 150 W
Mechanical life: 10 million operations min.
Electrical life: 5 A at 250 VAC or 30 VDC: 50,000 operations
3 A at 250 VAC/30 VDC: 100,000 operations

Ambient operating temperature

—20 to 60°C (with no condensation or icing)

Storage temperature

—25 to 65°C (with no condensation or icing)

Ambient operating humidity

25% to 85% (with no condensation)

Storage humidity

25% to 85% (with no condensation)

Altitude 2,000 m max.

Terminal screw tightening torque 0.49 N-m

Terminal wiring method Recommended wire
Solid wire: 2.5 mm?

Twisted wires: AWG16, AWG18
Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
2. Two wires can be twisted together.

Recommended ferrules
Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact
Al 1-8RD (for AWG18) manufactured by Phoenix Contact
Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 150 g

Mounting Mounts to DIN Track.
Dimensions 22.5 x 90 x 100 mm (WxHxD)

OmRrRON




K8AK-PM

Specifications

Input frequency

50/60 Hz

Overload capacity

Continuous input at 115% of maximum input, 10 s at 125% (up to 600 VAC).

Repeat accuracy |Operating value

+0.5% full scale (at 25°C and an ambient humidity of 65% at the rated power supply voltage, DC and 50/60
Hz sine wave input)

Operating time

+50 ms (at 25°C and 65% humidity, rated power supply voltage)

Applicable Conforming standards EN60947-5-1
standards Installation environment (pollution level 2, installation category Il1)
EMC EN60947-5-1

Safety standards

UL 508 (Recognition), Korean Radio Waves Act (Act 10564),
CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5

Insulation resistance

20 MQ
Between all external terminals and the case
Between all input terminals and all output terminals

Dielectric strength

2,000 VAC for 1 min
Between all external terminals and the case
Between all input terminals and all output terminals

Noise immunity

1,500 V power supply terminal common/normal mode
Square-wave noise of +1 us/100 ns pulse width with 1-ns rise time

Vibration resistance

Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in X,Y, and Z directions

Shock resistance

150 m/s?, 3 times each in 6 directions along 3 axes
However, 100 m/s2 for relay contacts.

Degree of protection

Terminals: IP20

®Relationship of Mounting Distance between KBAK-PM Relays
and Ambient Temperature (Reference Values)
The following diagram shows the relationship between the mounting distances and the

ambient temperature.

If the relay is used with an ambient temperature that exceeds these values, the
temperature of the KBAK may rise and shorten the life of the internal components.

D
o

\

N
o

w
o

n
o

Ambient temperature [°C]

o

0 5 10

15

Distance between products d [mm]

Test method

Sample: KBAK-PM
Mounting distances: 0, 5, and 10 mm min.

K8AK [ | KBAK [ | KBAK [ | KBAK || KBAK
No.1 |_] No.2 |_|{ No.3 |_| No4 [_| No.5

]

DIN Track Distance between products: d
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Connections

K8AK-PM

Wiring Diagram
@®Overvoltage/Undervoltage and Phase
Sequence/Phase Loss Operation Diagram

Overvoltag e =
set valle \\'\\\Q&resis: Fixed at 5%
L1 H
Input t% | Hysteresis: Fixed at 5%
Undervoltage set valus t , m— —_ —
H Flashing 1
Overvoltage alarm indicator : |l|| Lit

T —*=—=— T: Operating time (0.1 to 30 s)

] | 1

Undervoltage relay | .'J. - [ ]
i "T'-' T: Operating time (0.1 to 30 s)
=i 1= T1: Power ON lock (1 sor5s)

Undervoltage alarm indicator

Flashing IIIJ:TJ

Overvoltage relay T |

T
Phase loss operation Phase sequence operation
L L3 L1
L [T o W e e
| L3 /L2 L2
Input L2 B ]
L2 L1 L3
L3_ (S [ ]
[} Flashing Flashing
Undervoltage alarm indicator o - T ‘""u.l.' “_""l
= [ =

Undervoltage relay

Note: 1. The K8AK-PMLJ output relay is normally operative.

2. The power ON lock prevents unnecessary alarms from being
generated during the instable period when the power is first
turned on. There is no relay output during timer operation.

3. Phase loss is detected by L1, L2, and L3 voltage drops.

A phase loss will exist if any of the phases drops below 60%
of the rated input.

N L1 L2 L3

e e R s o & 8 & B2

Voltage input

14
w |y | ISignal output
\ 12T overvoltage

a1

24
| |signaloutput T 4+ L2t
22 “JUndervoltage
Load Phase loss,

reversed phase

Operation Indicators

Item Display Contact
operation
Ry Over Under Over | Under
indicator | indicator | indicator | relay | relay
Overvoltage |ON ON OFF OFF ON
Undervoltage |ON OFF ON ON OFF
Phase loss OFF OFF* ON OFF *! |OFF
Reversed ON OFF Flashing*? [ON OFF
phase
Correct ON OFF OFF ON ON
phase

*1  While phase loss is detected, Over_Ry will also be OFF.
*2 The indicator will flash once per second after a phase loss is detected and
once per 0.5 second during the detection time.
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KSAK-PM
Nomenclature

Front

(T2 24 220

1112 13
OMRON 1 over
— (%)

-30 /8

Terminal block
(See notes 1 and 2.)

Overvoltage knob
(OVER)

Power indicator

Undervoltage knob
(UNDER)

Relay status indicator

Operating time knob

Alarm indicator
| i

3P-Voltage,

Sequence,Loss Ry
K8AK pPm
Terminal block Ni E E
(See notes 1 and 2.) | - -
11 12 14
-y

OmRrRON

®Indicators

Item

Meaning

Power indicator
(PWR: Green)

Lit when power is being supplied*

Relay status indicator
(RY: Yellow)

Lit when relay is operating (normally lit).

Alarm Overvoltage:
indicator | Red

Lit when there is an overvoltage.

The indicator flashes to indicate the error status after
the overvoltage has exceeded the set value while the
operating time is being clocked.

Undervoltage:
Red

¢ Lit when there is an undervoltage or phase loss.
The indicator flashes to indicate the error status
after the undervoltage has exceeded the set
value while the operating time is being clocked.
¢ Lit when there is a phase sequence error.

* The input across L1

and L2 is used for the internal power supply.

Therefore, the power indicator will not be lit if there is no input

across L1 and L2.

@®Setting Knobs

Item

Usage

Overvoltage knob
(OVER)

Can be set between —30% and 25% of the rated
input.

Undervoltage knob
(UNDER)

Can be set between —30% and 25% of the rated
input.

Operating time knob (T)

Used to set the operating time to 0.1 to 30 s.

Note: 1. Use either a solid wire of 2.5 mm? maximum or a ferrule with
insulating sleeve for the terminal connection.

The length of

the exposed current-carrying part inserted into

the terminal must be 8 mm or less to maintain dielectric
strength after connection.

For 2.5 mm? or
smaller solid wires

For ferrules with
an insulation sleeve.

—]

) [ (il 3

4—‘*8 mm max. *J—‘*S mm max.

Recommend

ed ferrules

Phoenix Contact
¢ Al 1,5-8BK (for AWG16)

* Al 1-8RD

(for AWG18)

* Al 0,75-8GY (for AWG18)
2. Screw tightening torque: 0.49 N-m max.



K8AK-PM

Operation and Setting Methods
@®Connections

1. Input _ N LT L2 L3
Connect to L1, L2, and L3 (for three-phase three-wire mode) or L1, L2, L3, and N (for three-phase four-
wire mode), depending on the mode selected using pin 2 on the DIP switch. R e SR

The Unit will not operate correctly if the DIP switch setting and the wiring do not agree.

Make sure the phase sequence is wired correctly. The Unit will not operate normally if the phase

sequence is incorrect. -
2. Outputs

Terminals 11, 12, and 14 are the output terminals for overvoltage (SPDT).

Terminals 21, 22, and 24 are the output terminals for undervoltage, phase loss, and reversed phase 14

(SPDT). Signal output

* Use the recommended ferrules if you use twisted wires.

Voltage input

Overvoltage

21

Signal output

ODIP Switch Settings Load *

The power ON lock time, number of wires, and rated voltage are set using the DIP switch located on the bottom
of the Unit.

Undervoltage
Phase loss,
reversed phase

DIP Switch Functions

— -
OFF K8AK-PM1
[ i
eEk Pin OFF @ 1 1 2 3 4
5 A E
L ONO | on
L ova o Power ON lock [1s )
SW2 DIP switch pins time 55 5 — — —
SWi1
Number of wires | 3-wire 3-phase [
4-wire 3-phase O
Rated voltage 3-wire 3- 4-wire 3-
phase phase
200 V 115V [ [ ]
220V 127 V @) )
230V 133V () @)
240V 138V ®) @)
Note: All pins are set to OFF at the factory.
K8AK-PM2
Pin OFF@* 1 2 3 4
Jd W W
ONO ONE
Power ON lock |1s [ ) -
time 5s O -
Number of wires | 3-wire 3-phase - [ -
4-wire 3-phase - @) -
Rated voltage 3-wire 3- 4-wire 3-
phase phase
380V 220V ) [
400 V 230V O [ J
415V 240V ® @)
480 V 277V @) O

Note: All pins are set to OFF at the factory.
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K8AK-PM

@Setting Method

1.

Dimensions

Overvoltage

The overvoltage knob (OVER) is used to set the overvoltage threshold.

The overvoltage can be set to between —30% and 25% of the rated input voltage.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)

Use this as a guide to set the voltage.

The rated input depends on the model and DIP switch setting.

Example: KBAK-PM1 with Pin 2 Turned OFF (Three-phase, Three-wire Mode) and Pins 3 and 4 Turned OFF (Rated Voltage of 200 V)
The rated input voltage is 200 VAC and the setting range is 140 to 250 V.

. Undervoltage

Undervoltage is set using the undervoltage knob (UNDER).

The undervoltage can be set to between —30% and 25% of the rated input.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)

Use this as a guide to set the voltage.

The rated input depends on the model and DIP switch setting.

Example: KBAK-PM1 with Pin 2 Turned OFF (Three-phase, Three-wire Mode) and Pins 3 and 4 Turned OFF (Rated Voltage of 200 V)
The rated input voltage is 200 VAC and the setting range is 140 to 250 V.

. Operating Time

The operating time is set using the operating time knob (T).

The operating time can be set to between 0.1 and 30 s.

Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)

Use this as a guide to set the operating time.

If the input exceeds (or drops lower than) the voltage set value, the alarm indicator will start flashing for the set period and then stay lit.

(Unit: mm)

@®Three-phase Voltage with Phase-sequence Phase-loss Relay

K8AK-PM1
K8AK-PM2 ‘« 225 »‘ 100 |

podl )
— ]
D
] o
0 ® H
] 90
[1€B °©
— 0
oes o
i
1

72

Optional Parts for DIN Track Mounting
®DIN Tracks

PFP-100N 7.3:015 —mf—fu
PFP-50N 45

*
— — 3503 27+0.15

P

1525 -t =25 25 25 15 (5)" -

10
f[e—— 1,000 (500 —————— |

*Dimensions in parentheses are for the PFP-50N.
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K8AK-PM

Questions and Answers

Checking Operation

Gradually increase the input from 80% of the set value.
The input value will equal the operating value when the input
exceeds the set value and the alarm indicator starts flashing.
Operation can be checked by the relay output that will start
after the operating time has passed.
Undervoltage
Gradually decrease the input from 120% of the set value and
check the operation using the same method as for
overvoltage.
Example: For monitoring mode set to three-phase three-wire
monitoring, a rated voltage of 200 V, and an operating
time of 5 s.
Note: K8AK-PML] output relays are normally operative.

@ Overvoltages

Operating set value - ———————————— R
Input voltage | |
iFIashingi Lit
Alarm indicator —I}llsl L[‘
Relay output

Connection Diagram 1

Overvoltage

@ SN OL1
———10L2

3¢,
200 VAC J g? g? ’—O
Lio——+ FOL3 ‘:g
| 0to 150 V
L2O——T—

] Undervoltage

LBO——"
Three-phase variable
autotransformer

How to Measure the Operating Time

Overvoltage
@ Change the input suddenly from 0% to 120% of the set value

and measure the time until the Unit operates.

Undervoltage

Change the input suddenly from 120% to 0% of the set value

and measure the time until the Unit operates.

Operating Time

Adjust the slide resistor so that the voltage applied to the

K8AK terminals is 120% of the set value (for overvoltage

detection) and 80% of the set value (for undervoltage

detection) when the auxiliary relay operates, as shown in

connection diagram 2. Close the switch and use the cycle

counter to measure the operating time.

@ O L1
2 O L2
AERINCIE
X/a O L3
X 3 R23
L2O ] 3
R1: Slide resistor

200 Q200 W
R2: 100 Q 400 W

Connection Diagram 2

3¢, 200 VAC

L1

“AAA
YA
“AAA

AA
Wy
AAA

L3O

—

O O
+ C 200V
Cycle counter

Checking the Phase Sequence and Phase Loss Operation

Phase Sequence

Switch the wiring, as shown by the dotted lines in connection
diagram 1, to reverse the phase sequence and check that the
K8AK operates.

Phase loss

Create a phase loss for any input phase and check that the
K8AK operates.

>/[o]
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Questions and Answers

Load-side Phase Loss

In principle, phase loss cannot be detected on the load side
because the KBAK-PM measures three-phase voltage to
determine phase loss.

Motor Load Phase Loss during Operation

Motor load phase loss cannot be detected during operation. It

can be used to detect phase loss at startup.

Normally, three-phase motors will continue to rotate even if
one phase is open. The three-phase voltage will be induced
at the motor terminals. The diagram shows voltage induction
at the motor terminals when phase R has been lost with a
load applied to a three-phase motor. The horizontal axis
shows the motor load as a percentage of the rated load, and
the vertical axis shows voltage as a percentage of the rated
voltage. The lines in the graph show the voltage induced at
the motor terminals for each load phase loss occurs during
operation. As the graph shows, phase loss cannot be
detected because the motor terminal voltage does not drop
very much even if a phase is lost when the load on the motor
is light. To detect motor load phase loss during operation, use
the undervoltage detection function to detect the motor
terminal voltages at phase loss.

Set the operating time carefully because it will affect the time
from when the phase loss occurs until tripping when this
function is used.

Characteristic Curve Diagram

Note:

Note: This characteristic curve shows the approximate

values only.
o
g100
2 —
S o5 —_—
o
% 90 < Vst
5 85 N I~~~
N N
(]
2 80 v\
g \\ TR
g 75 AN
5] N
o 70 N
o N
o 65
s N
% 60 N
= 55
= 50
\
45 VRs

~
0 10 20 30 40 50 60 70 80 90 100 110

Motor load (as a percentage of ratec! Ioa_d)
For phase loss of phase R. VsT, VTR, and VRS indicate the motor

terminal voltage at phase loss.
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Overvoltage Detection When Only One Phase Exceeds the
Overvoltage Set Value

The K8AK monitors each of the three-phase voltages. This
means an overvoltage is detected even if only one phase
exceeds the set value. The same applies to undervoltages.



Three-phase Asymmetry and Phase-sequence Phase-loss Relay

K8AK-PA

Ideal for 3-phase voltage asymmetry CE ., @ Ié
monitoring for industrial facilities
and equipment.

* Greater resistance to inverter noise. NEW

* Monitor voltage asymmetry, phase sequence, and phase
loss for three-phase 3-wire or 4-wire power supplies with
just one Unit.
Switch setting for 3-phase 3-wire or 3-phase 4-wire power
supply.

* One SPDT output relay, 5 A at 250 VAC (resistive load).

* World-wide power specifications supported by one Unit
(switchable).

* Relay status can be monitored uSing LED indicator. For the most recent information on models that have been certified for
. safety standards, refer to your OMRON website.
* RoHS-compliant.

f Refer to Safety Precautions for the KBAK Series on page 86.
Refer to page 73 for commonly asked questions.

Single KBAK Monitors 3-phase Power Supply with 3 or 4 Wires

Monitoring Relays can be used to monitor 3-phase power supplies with 3 or 4 wires simply by changing DIP switch settings.

|Phase to phase voltage (3 wires)l |Phase to neutral voltage (4 wires)l

L2 L2
JOOVAG 230VAC
SOVAC 230VAC
400VAC 230VAC '

A Single K8AK Can Monitor a 3-phase Power Supply Anywhere in the World

Reduces Maintenance Parts Inventory

SW3 ON ON OFF OFF
Sw4 ON OFF ON OFF
ON P-N 138V 133V 127V 115V
K8AK-PA1 Sw2
OFF P-P 240V 230V 220V 200V
ON P-N 277V 240V 230V 220V
K8AK-PA2 SW2
OFF P-P 480 V 415V 400V 380V




K8AK-PA
Ordering Information

List of Models

Rated input* Model
3-phase 3-wire mode 200, 220, 230, 240 VAC
: K8AK-PA1
3-phase 4-wire mode 115, 127, 133, 138 VAC
3-phase 3-wire mode 380, 400, 415, 480 VAC
- K8AK-PA2
3-phase 4-wire mode 220, 230, 240, 277 VAC

Note: Three-phase, three-wire or four-wire and the input range are switched using a DIP switch.
* The power supply voltage is the same as the rated input voltage.

Ratings and Specifications

Ratings
K8AK-PA1 Three-phase, three-wire Mode: 200, 220, 230 and 240 VAC
Rated input volt- Three-phase, four-wire Mode: 115, 127, 133 and 138 VAC
age K8AK-PA2 Three-phase, three-wire Mode: 380, 400, 415 and 480 VAC
Three-phase, four-wire Mode: 220, 230, 240 and 277 VAC
Input load K8AK-PA1: Approx. 4.4 VA
P K8AK-PA2: Approx. 4.4 VA
Operating value setting range (ASY.) Asymmetry set value: 2% to 22%
Asymmetry operating value = Rated input voltage x Asymmetry set value (%)
Operating value The asymmetry operation will function when the potential difference between the highest and lowest voltage
phases equals or exceeds the asymmetry operating value.
Reset value setting range (HYS.) 5% of operating value (fixed)
Reset method Automatic reset
Operating time | Asymmetry 0.1t030s
setting range (T) | Reversed phase/phase loss | 0.1s
Startup lock time (LOCK) 1 s/5 s (Changed with the DIP switch.)
Indicators Power (PWR): Green, Relay output (RY): Yellow, Alarm outputs (ALM): Red
Output relays One SPDT relay (NC operation)
Rated load
Resistive load
5 A at 250 VAC
5Aat30VDC

Maximum contact voltage: 250 VAC or 30 VDC

Max. switching current: 5 A

Maximum switching capacity: 1,250 VA, 150 W

Mechanical life: 10 million operations min.

Electrical life: 5 A at 250 VAC or 30 VDC: 50,000 operations
3 A at 250 VAC/30 VDC: 100,000 operations

Output relay ratings

Ambient operating temperature —20 to 60°C (with no condensation or icing)
Storage temperature —25 to 65°C (with no condensation or icing)
Ambient operating humidity 25% to 85% (with no condensation)
Storage humidity 25% to 85% (with no condensation)
Altitude 2,000 m max.

Terminal screw tightening torque 0.49 N-m

Recommended wire
Solid wire: 2.5 mm?
Twisted wires: AWG16, AWG18
Note: 1. Ferrules with insulating sleeves must be used with twisted wires.
Terminal wiring method 2. Two wires can be twisted together.
Recommended ferrules
Al 1,5-8BK (for AWG16) manufactured by Phoenix Contact
Al 1-8RD (for AWG18) manufactured by Phoenix Contact
Al 0,75-8GY (for AWG18) manufactured by Phoenix Contact

Case color N1.5

Case material PC and ABS

Weight Approx. 130 g

Mounting Mounts to DIN Track.
Dimensions 22.5 x 90 x 100 mm (WxHxD)
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K8AK-PA

Specifications
Input frequency 50/60 Hz
Overload capacity Continuous input at 115% of maximum input, 10 s at 125% (up to 600 VAC).
Operating value +0.5% full scale (at 25°C and 65% humidity, rated power supply voltage, 50/60 Hz sine wave input)
Repeat accuracy 5 N —
Operating time +50 ms (at 25°C and 65% humidity, rated power supply voltage)
EN60947-5-1

Conforming standards ) ) ) . .
Installation environment (pollution level 2, installation category Il1)

Applicable stan-

dards EMC EN60947-5-1
UL 508 (Recognition), Korean Radio Waves Act (Act 10564),
fety st
Safety standards CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5
20 MQ min.
Insulation resistance Between external terminals and case

Between input terminals and output terminals
2,000 VAC for one minute

Dielectric strength Between external terminals and case
Between input terminals and output terminals

1,500 V power supply terminal common/normal mode

e [T Square-wave noise of +1 us/100 ns pulse width with 1-ns rise time

Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in XY, and Z directions

Vibration resistance

150 m/s?, 3 times each in 6 directions along 3 axes
However, 100 m/s? for relay contacts.

Shock resistance

Degree of protection Terminals: IP20

®Relationship of Mounting Distance between K8AK-PA Relays
and Ambient Temperature (Reference Values)

The following diagram shows the relationship between the mounting distances and the
ambient temperature.

If the relay is used with an ambient temperature that exceeds these values, the
temperature of the KBAK may rise and shorten the life of the internal components.

(o2}
o

\

N
o

(]
o

Ambient temperature [°C]

n
o

o

0 5 10 15
Distance between products d [mm]
Test method

Sample: KBAK-PA
Mounting distances: 0, 5, and 10 mm min.

K8AK [ | KBAK [ | KBAK [ | KBAK [ | KBAK ]
No.1 |_] No.2 |_] No.3 |_{ No.4 |_] No.5

DIN Track Distance between products: d
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KS8AK-PA
Connections

Wiring Diagram

N L1L2L3

®Voltage Asymmetry and Phase Sequence/
Phase Loss Operation Diagram

Alarm indicator T

Relay

L1 +—
] 1 Asymmetry operation voltage (set value)
Input L2 = 1
L3 ;—.—..._‘_'_r‘_”,—

Flashing
1] |
[ 2 N |
"T =~ T: Operating time (0.1 to 30 s)

.o T1: Power ON lock (1 s or5s)
T1

Phase loss operation Phase sequence operation

Voltage input

14
, 'Signal output '

\ "., L) 12 7 Relay signal
\ \ |
| output
I Load

L1 L3 L1 1 1
L e B B e Operation Indicators
L3 L2 L2
nput L2 [T 1 s e B | ltem : Contact
H — |£| ,i. l'-_3| elElay operation
L3__| torl 1
! : Flashing Fiashing Ry indicator Alarm Alarm relay
Alarm indicator IS T S T IJIIIILIJ _IJ||||| indicator
i ] e B —
Relay Asymmetry OFF ON OFF
Note: 1. KBAK-PAL] output relay is normally operative.

2. The power ON lock prevents unnecessary alarms from being generated during Phase loss OFF ON OFF

the instable period when the power is first turned on. There is no relay output -

during timer operation. Reversed phase | OFF Flashing OFF
3. Phase loss is detected by L1, L2, and L3 voltage drops. rrect pha N FF N

A phase loss will exist if any of the phases drops below 60% of the rated input. Correc [UEET o o o
4. L1 and L2 function both as the power supply terminals and as input terminals. * The indicator will flash once per second after a phase loss is

If the voltage drops dramatically, then the Relay will not operate due to an detected and once per 0.5 second during the detection time.

undervoltage.
5. Motor load phase loss cannot be detected during operation.
6. Phase loss is detected based on voltage, so phase loss cannot be detected on

the load side.

Calculating the Asymmetry Operating Voltage
Asymmetry operation condition = (Highest voltage — Lowest voltage) > Asymmetry operating voltage

Asymmetry operating voltage = Rated input voltage (V) x Asymmetry set value (%)

Note: The rated input voltage is selected and set with the DIP switch.
Nomenclature
Front @®Indicators
Item Meaning
Power indicator Lit when power is being supplied*
B . (PWR: Green) P 9 supp
) L1 12 L3
Terminal block Relay status
(See notes 1 and 2.) @@@ indicator Lit when relay is operating (normally lit).
— -
(RY: Yellow)
OmRO[I _ASY, Asymmetry voltage error indicator

(%)

3 Asymmetry rate knob

2

Alarm indicator The indicator flashes to indicate the error status after

PWR A (ASY) (ALM: Red) the input has exceeded the set value while the operat-
Power indicator | ing time is being clocked.
o RY * The input across L1 and L2 is used for the internal power supply.
Relay status indicator 3

Alarm indicator

Operating time knob (T)

3P-Asymmetry,
Sequence,Loss Ry

Therefore, the power indicator will not be lit if there is no input
across L1 and L2.

@Setting Knobs

Item Usage

Asymmetry rate knob Used to set the asymmetry rate to 2% to 22%.

K8AK  Pa (ASY.)
. @@@ Operating time knob (T) Used to set the operating time to 0.1 to 30 s.
Terminal block N Note: 1. Use either a solid wire of 2.5 mm? maximum or a ferrule with
(See notes 1 and 2.) | - insulating sleeve for the terminal connection.
The length of the exposed current-carrying part inserted into
(1 12 4 the terminal must be 8 mm or less to maintain dielectric

70
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strength after connection.

For 2.5 mm? or For ferrules with
smaller solid wires an insulation sleeve.

—I § I G 3
4—‘* 8 mm max. *‘—‘* 8 mm max.

Recommended ferrules
Phoenix Contact

* Al 1,5-8BK (for AWG16)
* Al 1-8RD (for AWG18)
* Al 0,75-8GY (for AWG18)
2. Screw tightening torque: 0.49 N-m max.




K8AK-PA

Operation and Setting Methods
@®Connections

1. Input _ N LTL21L3
Connect to L1, L2, and L3 (for three-phase three-wire mode) or L1, L2, L3, and N (for three-phase four-
wire mode), depending on the mode selected using pin 2 on the DIP switch. t I
The Unit will not operate correctly if the DIP switch setting and the wiring do not agree. | [voltageinput X
Make sure the phase sequence is wired correctly. The Unit will not operate normally if the phase
sequence is incorrect. [ . N
2. Outputs ” L3
Terminals 11, 12, and 14 are output terminals for SPDT. i
* Use the recommended ferrules if you use twisted wires. Uy Isignal output T 71
t-,‘ ‘I‘. 12 l S:tISZtSignal

®DIP Switch Settings [ |

The power ON lock time, number of wires, and rated voltage are set using the DIP switch located on the bottom of the Unit.

DIP Switch Functions

—
OFF — K8AK-PA1
! -
s J; Pin OFF @ 1 1 2 3 4
i JHH HH
B v |
2&;‘} DIP switch ol Power ON lock 1s [ ) - -
SW2 switeh pins time
L swi 5s O --- --
Number of wires  |3-wire 3-phase [ )
4-wire 3-phase @)
Rated voltage 3-wire 3- 4-wire 3-
phase phase
200V 115V [ J [ J
220V 127V @) ®
230V 133V [ J o]
240V 138V o] o]
Note: All pins are set to OFF at the factory.
K8AK-PA2
Pin OFF® * 1 2 3 4
W HE
ONO ! ONE
Power ON lock 1s )
time 5s e — - -
Number of wires |3-wire 3-phase [
4-wire 3-phase @)
Rated voltage 3-wire 3- 4-wire 3-
phase phase
380V 220V ® Y
400 V 230V O] [ ]
415V 240V Y @)
480 V 277V ) o)

Note: All pins are set to OFF at the factory.
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K8AK-PA

@Setting Method

1. Asymmetry
Asymmetry is set using the asymmetry operation knob (ASY.)
The setting range can be between 2% and 22% of the rated input.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the asymmetry.
The rated input depends on the model and DIP switch setting.
Example: KBAK-PA1 with Pin 2 Turned OFF (Three-phase, Three-wire Mode) and Pins 3 and 4 Turned OFF (Rated Voltage of 200 V)
The rated input voltage is 200 VAC and the setting range is 4 to 44 V.
If the setting (ASY. knob) is at 10%, the asymmetry operation voltage is 20 V and an alarm will be output if the difference between
the minimum and maximum phases for two of the three phases exceeds 20 V.
2. Operating Time
The operating time is set using the operating time knob (T).
The operating time can be set to between 0.1 and 30 s.
Turn the knob while there is an input to the input terminals until the alarm indicator flashes (when the set value and the input have reached the
same level.)
Use this as a guide to set the operating time.
If the input exceeds the asymmetry set value, the alarm indicator will start flashing for the set period and then stay lit.

Dimensions (Unit: mm)

Three-phase Asymmetry and Phase-sequence Phase-loss Relay

K8AK-PA1
K8AK-PA2 ’4» 225 »‘ 100 ‘
[ ] ceaa O T
eo0) U
D
] o
E D D 90
—_— 0
LJU = =
72 1 5
Optional Parts for DIN Track Mounting
ODIN Tracks
PFP-100N 73015 e
PFP-50N 45 Ta—
—— = ——)—c—) 35:0.3 27:015

-
1525wt =25 25 25 15 (5)* R

fe————————— 1,000 (500)" ————————|

*Dimensions in parentheses are for the PFP-50N.
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K8AK-PA

Questions and Answers
@ Checking Operation

With the rated input voltage applied, gradually change the
voltage to any one phase. The Unit will operate when the
difference between the maximum and minimum voltage
phases reaches or exceeds the asymmetry operating value.
Asymmetry operating value = Rated input voltage x
Asymmetry set value (%)

Example: For monitoring mode set to three-phase three-wire
monitoring, a rated voltage of 200 V, and an operating time
of 5s.

Note: KBAK-PAL] output relays are normally operative.

L

IAsymmetry operating voltage (set value)

Inputs L2 _T
B
Flashing
Alarm indicator [lll]‘ Lit

Contact —
—r—~—T: Operating time (0.1 to 30 s)

[ [ [ ]
=— T1: Startup lock time (1 sor 5 s)

Connection Diagram 1

@ ~——1OL1

30 OL2
200 VAC @

L1O—+~ O

i 0to 150 V

LBO—
Three-phase variable
autotransformer

@ How to Measure the Operating Time

Operating Time

@ Adjust the slide resistor so that the voltage difference applied
to the K8AK terminals is equal to or greater than the
asymmetry operating value when the auxiliary relay operates,
as shown in connection diagram 2. Close the switch and use
the cycle counter to measure the operating time.

@ O L1
3¢ 200 VAC oLz
] 5000
i X oL3
X @ R2S
L2O 3
R1: Slide resistor

200 Q 200 W
130 R2: 100 Q 400 W

Connection Diagram 2

L1

AAA
\Aa'N
AAA

A
\AAs

AMA
\AAs

S

—
o 0 &
+ C 200V

Cycle counter

Checking the Phase Sequence and Phase Loss Operation

Phase Sequence Operation

Switch the wiring, as shown by the dotted lines in connection
diagram 1, to reverse the phase sequence and check that the
K8AK operates.

Phase Loss Operation

Create a phase loss for any input phase and check that the
K8AK operates.

>/[o]

Load-side Phase Loss

In principle, phase loss cannot be detected on the load side
because the KBAK-PAL] measures three-phase voltage to
determine phase loss.

Motor Load Phase Loss during Operation

Phase loss cannot be detected for motor loads during
operation. Use the asymmetry detection function.

Normally, three-phase motors will continue to rotate even if
one phase is open. The three-phase voltage will be induced
at the motor terminals. The diagram shows voltage induction
at the motor terminals when phase R is lost with a load
applied to a three-phase motor. The horizontal axis shows the
motor load as a percentage of the rated load, and the vertical
axis shows voltage as a percentage of the rated voltage. The
lines in the graph show the voltage induced at the motor
terminals for each load when phase loss occurs during
operation. As the graph shows, phase loss cannot be
detected because the motor terminal voltage does not drop
very much even if a phase is lost when the load on the motor
is light. Use the asymmetry detection function to detect
asymmetry in the motor terminal voltages.

Set the operating time carefully because it will affect the time
from when the phase loss occurs until tripping when this
function is used.

EJICINEAIC)

Characteristic Curve Diagram

Note: This characteristic curve
shows the approximate values

only.
@
§100
= —
S 95 e
B VsT
L 90
© N
- 85 \ \\
S h \\
(o)
g 80 VTR
c 75 N
A
o 70
g N
o 65 N
g N
< 60 N
5
s 55
$ 50 \
45 VRs

<
0 10 20 30 40 50 60 70 80 90 100110

Motor load (as a percentage of rated load)
Note: For phase loss of phase R. VST, VTR, and VRS indicate the motor
terminal voltage at phase loss.

OmRrRON




Temperature Monitoring Relay

K8S8AK-TH

Compact and Slim Relay Ideal for
Temperature Alarms and Monitoring

¢ Excessive temperature increases can be prevented and
abnormal temperatures can be monitored.

* Temperature monitoring in slim design with a width of just
22.5 mm.

* Rotary switches simplifies temperature settings.

¢ Universal-input support for thermocouple or platinum
resistance thermometer sensor input.

* Change the output relay between normally open and
normally closed operation.

* Alarm status identification with LED indicator.

* Self-holding output.

* RoHS-compliant.

A Refer to Safety Precautions for the KBAK Series on page 86.

For the most recent information on models that have been certified for
safety standards, refer to your OMRON website.

Ordering Information
K8AK-TH (Temperature Input Models)

Power supply Type Output relays Input types Setting units (setting range) Model
100 to 240 VAC | Temperature |1 relay Thermocouple or platinum |Setting unit: 1°C or 1°F (0 to 999°C/°F) | KBAK-TH11S 100-240VAC
input resistance thermometer
Thermocouple Setting unit: 10°C/°F* K8AK-TH12S 100-240VAC
24 VAC/DC Thermocouple or platinum |Setting unit: 1°C or 1°F (0 to 999°C/°F) |KBAK-TH11S 24VAC/DC
resistance thermometer
Thermocouple Setting unit: 10°C/°F* K8AK-TH12S 24VAC/DC

* Refer to Setting Ranges on page 76 for the setting ranges.
Note: When ordering, designate the power supply specification. Different Relay models are used for 100 to 240 VAC and 24 VAC/VDC.
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Specifications

K8AK-TH

Ratings

ltem Power supply voltage

100 to 240 VAC 50/60 Hz | 24 VAC 50/60 Hz or 24 VDC

Allowable voltage range

85% to 110% of power supply voltage

Power consumption

5 VA max. [2 W max. (24 VDC), 4 VA max. (24 VAC)

Sensor inputs K8AK-TH11S

Thermocouple: K, J, T, E; Platinum-resistance thermometer: Pt100, Pt1000

K8AK-TH12S

Thermocouple: K, J, T, E, B, R, S, PLII

Output relay

One SPDT relay (5 A at 250 VAC, resistive load)

External inputs Contact input

ON: 1 kQ max., OFF: 100 kQ min.

(for latch setting)

Non-contact input

ON residual voltage: 1.5 V max., OFF leakage current: 0.1 mA max.

Leakage current: Approx. 10 mA

Setting method

Rotary switch setting (set of three switches)

Indicators

Power (PWR): Green LED, Relay output (ALM): Red LED

Other functions

Alarm Mode (upper limit/lower limit), non-fail safe/fail safe selection, output latch, setting protection, temperature
unit °C/°F

Ambient operating temperature

—20 to 55°C (with no condensation or icing)

Ambient operating humidity

Relative humidity: 25% to 85%

Storage temperature

—25 to 65°C (with no condensation or icing)

Characteristics

Measurement accuracy

+1% of the setting range

hysteresis width

2°C

Output relay

1 SPDT relay output

5 A at 250 VAC or 30 VDC (resistive load)
Electrical life: 50,000 operations.

3 A at 250 VAC or 30 VDC (resistive load)
Electrical life: 100,000 operations

Sampling cycle

100 ms

Insulation resistance

20 MQ (at 500 V) between charged terminals and exposed uncharged parts
20 MQ (at 500 V) between any charged terminals (i.e., between input, output, and power supply terminals)
20 MQ (at 500 V) between contacts (open)

Dielectric strength

2,300 VAC, 50/60 Hz for 1 min between terminals of different charge

Vibration resistance

Vibration of 10 to 55 Hz and acceleration of 50 m/s? for 5 min with 10 sweeps each in X, Y, and Z directions

Shock resistance

150 m/s2 (100 m/s? for relay contacts) 3 times each in 6 directions in X, Y, and Z directions

Weight

Approx. 160 g

Degree of protection 1P20

Memory protection Non-volatile memory (number of writes: 1 million)

Safety Approved standards UL 61010-1

Standards Installation environment (pollution level 2, installation category Il)
EMC EN 61326-1

Application standards

UL 61010-1, Korean Radio Waves Act (Act 10564), CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5

Terminal screw tightening torque

0.49 N-m

Crimp terminals

Two solid wires of 2.5 mm? or two ferrules of 1.5 mm? with insulation sleeves can be tightened together.

Case color N1.5

Case material PC and ABS

Mounting Mounts to DIN Track.
Dimensions 22.5 x 100 x 90 mm (W x D x H)
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K8AK-TH

Setting Ranges

OK8AK-TH11S
Centigrade

Input K J T E Pt100 | Pt1000
999 850 400 600 850 850

1,000

. 800
Setting tempera- 600
ture range E00

200
(1]

Minimum setting increment 1°C

Fahrenheit

Input K J T E Pt100 | Pt1000
999 999 700 999 999 99

©

Setting temperature 600
range 00

Minimum setting increment 1°F

OK8AK-TH12S
Centigrade

Input K J T E B R S PLII
1,800

1,800
1,700

1,600

1,500

1,400

1,300

1,200

1,100

Setting temperature 1’338
range 800
700

600

500

400

300

200

100
0 100

1,700 1,700

1,300 1,300

850

600

400

Minimum setting increment 10°C

Fahrenheit

Input K J T E B R S PLII
3,200

3,200
S 3,000 3,000
2,900
2,800
2,700
2,600
2,500
2,400
2,300
2,200
2,100
2,000
1,900
1,800

Setting temperature ngg

range 1500 | 1,500
1,400
1,300
1,200
1,100
1,000

900
800
700
600
500
400
300
200
100

0

2,300 2,300

1,100

700

300

Minimum setting increment 10°F

@®Temperature Input Range

TH11S °C °F TH12S °C °F
Input Lower Upper Lower Upper Input Lower Upper Lower Upper
type limit limit limit limit type limit limit limit limit
K -20 1019 -40 1039 K -20 1320 -40 2340
J -20 870 —-40 1039 J -20 870 -40 1540

T -20 420 -40 740 T -20 420 -40 740
E -20 620 —-40 1039 E -20 620 -40 1140
Pt100 -20 870 -40 1039 B 0 1820 0 3240
Pt1000 -20 870 —-40 1039 R -20 1720 -40 3040
- S -20 1720 -40 3040
- PLII -20 1320 -40 2340




K8AK-TH

Connections

Wiring Diagrams
K8AK-TH11S K8AK-TH12S

Power supply
voltage*'

Power supply — l\

Not used. Not used.

Power supply —

'\’_@_@ Relay output .\’_@_@
L]

Relay output

*1 The input power supply depends on the
model: 100 to 240 VAC or 24 VAC/VDC (no
polarity)

External input I External input I *2  Wiring of the external input terminals is as shown
*: ’ N *: 7, N
(LATCH,RSTVi.\ @ ;@di Not used. (LATCH_RST) 27.\ @ )@.7 Not used. below.

7 S 7 <
Sensor input ’\@ @ @,‘ Sensor input 7'\@ ;@4'7 Not used.
_ R v,

"
Thermocouple BB A Thermocouple

Pt resistance thermometer input

Timing Charts

Il Temperature Alarm: Hysteresis: 2°C/°F

| # 2°C (°F)

iZeC (°F) # E 'J
| |

[ — —

Temperature setting —
1

Temperature alarm upper limit (11) to (14)

Temperature alarm lower limit (11) to (14)

Il Changing between Normally Open and Normally Closed

Power supply ]

[

Temperature alarm or other error } }

|

1

[
Relay output (normally open) (11) to (14) : +

Relay output (normally closed) (11) to (14)

* Other errors: sensor open circuit error, sensor input error, temperature setting
error, and memory error.

i

[l Latched Operation: Relay outputs remain latched even after the alarm
or error is reset. |

Power supply

I |

1 1

Temperature alarm or other error : ,,:l ,,:l:
1 1

LATCH_RST or external inputs (4) to (5) E : B

I

1

% 1
Relay output (latched) (11) to (14)

0.02s
* To enter SV Protect Mode or reset the latch, turn ON the LATCH_RST signal or
external input for at least 5 seconds.

RN

I Operation of Indicators

Power supply
SV Protect Mode

Flashing

PWR indicator

Power supply | !
1 1

Temperature alarm : t :

1

Other error E " E
1 1
1 1

Flashing

ALM indicator
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K8AK-TH

Nomenclature
Front Operations

®Error (ALM indicator: Flashing)
One of the following items 1 to 3 has occurred.
1. The sensor circuit is disconnected or the
temperature setting is out of the specified range.
2. The temperature setting is out of the specified range.
3. There is a problem in the internal circuits.

—_—_———— o

/T A1 22 T 1
5a6
e
[

@D ——

R_SW3

OMRCR , x100 Corrections
7\ Temperature unit (Black 1. Disable SV Protect Mode.
it th .
T | “asatcorn 2. Disable the latch.
s x10 . - . . - -
’M’ 3. Check for incorrect wiring, circuit disconnections,
[t g%@a PWR Incicator (Green) short circuits, and whether the input type and
1 -
M 3 O - temperature settings are correct.
7 R_Sw2 4. If the wiring and settings are correct, reset the power

supply.

If the Unit resumes normal operation, the problem
may have been caused by noise.

If the Unit does not resume normal operation, it must

1
° \|ALM indicator (Red)

W @)
KBAK TH™M R_SW1

@& be replaced.

Ns4 _5 _6_1] el N4 _5 _6_ d * The non-volatile memory stores the event when a latched output is
(LATCH_RST) ( disabled, or the SV Protect Mode is enabled or disabled. An error

! ®@@ @® ! may occur if the data is updated more than one million times.

N T _2 2/ N1 _2 _§ = * If you press and hold the LATCH_RST button for 5 seconds or

longer, the SV Protect Mode will go into effect.

When SV Protect Mode is enabled, the PWR indicator flashes.
To disable the SV Protect Mode, press and hold the LATCH_RST
Button for at least 5 seconds.

@®Alarm Setting Rotary Switch

436
3. 7
2@8 Point the arrow to the required number.

0

Note: 1. Use solid-core wires of 2.5-mm? max. or ferrules with an
insulation sleeve to wire to this terminal.
To ensure the dielectric strength of the connection, do not
expose more than 8 mm of wire for insertion into the

terminal.

For a solid wire For ferrules with

of 2.5-mm? of max. an insulation sleeve.
—] 1) L | [ y

*‘—FB mm max. *‘—‘*8 mm max.

Recommended Ferrules
Phoenix Contact
Al 1.5-8BK (for AWG16)
*Al 1-8RD (for AWG18)
*Al 0,75-8GY (for AWG18)
2. Screw tightening torque: 0.49 N-m
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K8AK-TH

Function Selection DIP Switch

@ Settings
KBAK-TH11S

CLEEELL]

* Default settings: All OFF

1m0

Turn OFF the power to the Temperature
Monitoring Relay before you change the
switch settings on the side panel.

The switch settings made on the side panel
take effect when the power is turned ON.
Use a precision screwdriver to manipulate
the switches and button.

R_SW3 | 100°C/°F units (0 to 9)

R_SW2 | 10°C/°F units (0 to 9)

R_SW1 | 1°C/°F units (0 to 9)

* Default: 0°C

SwW
112|314 5/6|7

Upper limit alarm | [ Input type

Lower limit alarm H K H H H

With latching || J  |Amm|

Without latching [ T Al Hl
Energized | E AR Hl Hon
Non-energized H Pt100 H H Hl H . OFF
°C B ptooo |HA H|

oF || Notused. |[HIE Hl
* Default: All OFF. Notused. |H|HH|

* SW8: Not used.

K8AK-TH12S

1,000°C/°F units (0 to 3)

R_SW3 |* A temperature setting error
- occurs if this switch is set to a
value from 4 to 9.

R_SW2 | 100°C/°F units (0 to 9)

R_SW1 | 10°C/°F units (0 to 9)

* Default: 0°C

Sw
1(2|3|4 5|67

Upper it alarm |8 Input type

Lower limit alarm H K H H H

With latching | J AAW

Without latching T BEA
Energized H E H H H E :ON
Non-energized |l B " [« a] B :oFF
c B r EHE

oF B s EEA
* Default: All OFF. Pl HEE

* SW8: Not used.

Safety standards | EN 61010-1

EMC

EMI | EN 61326-1

EMS | EN 61326-1
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K8AK-TH

Functions
@SV Protection

This function protects (i.e., prohibits changing) the alarm setting, operating method, and modes for the Temperature Monitoring Relay that have
been set on the rotary switches and DIP switch.

The protection function is activated by pressing the output latch reset button on the Temperature Monitoring Relay for at least 5 s or by turning ON
the input to the external input terminal for at least 5 s.

The power indicator will flash when the protection is activated.

The protection function can be released by pressing the output latch reset button on the Temperature Monitoring Relay for at least 5 s or by turning
ON the input to the external input terminal for at least 5 s.

The power indicator will light while the protection is being reset.

Dimensions (Unit: mm)

Note: All units are in millimeters unless otherwise indicated.

Temperature Monitoring Relay

K8AK-TH ’«22.5 »‘ 100 |
0
H
il H
! U 90
0
<=7 = o
5
Track Mounting Products (Sold Separately)
Mounting Track
PFP-100N is e
PFP-50N I — —= = soms || 2rhes
15 =25 m 25 2515125 15 (5) #1
l+————————1000 (500) (See note.) —————=| (See note.)
\/ * Dimensions in parentheses are for the PFP-50N.
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Conductive Level Controller

K8AK-LS

Ideal for liquid level control in industrial
facilities and equipment.

* Self-holding ON or OFF outputs can be selected using self-
holding circuit.

* Sensitivity adjustment of operating resistance from 10 to 100 kQ
for application to a wide range of liquids.

* Prevents chattering of relay contacts that occurs with ripples.

* Easy wiring with ferrules.

e Use 2 x 2.5 mm? solid wire or 2 x 1.5 mm?2 ferrules.

¢ Applicable as a floatless switch.

¢ RoHS-compliant.

A Refer to Safety Precautions for the KBAK Series on page 86.

For the most recent information on models that have been certified for
safety standards, refer to your OMRON website.

Ordering Information

Power supply voltage Model
24 VAC/DC K8AK-LS1 24 VAC/DC
100 to 240 VAC K8AK-LS1 100-240 VAC

Accessories (Order Separately)
®Electrode Holders/Underwater Electrodes

For resistance to
high-temperature |For resistance

or high-pressure |against corrosion
liquids

For general-pur-
Application |pose use, such as
water supply lines

PS-3S/-4S/-5S (2-
Model wire models are
also available)

When mounting
strength is re-
quired

For installation at
long distances
from the liquid level

For areas with  |For liquids with
limited space low resistance

PS-31 SUS304,

300 mm BF-1 BF-3/-5 BS-1 BS-1T PH-1/-2
A i sus gt PH-2
Appearance & \\? &%’) fﬁ,&f /
- "Qy o Hastelloy & PH-1
®Electrode Rods

Electrode Rods are available in sets with the connection nuts, lock nuts, and tightening screws.

Application Purified water service, industrial water, and sewage Zﬂ:ﬁg \;v;tue;iroiesmce, industrial water, sewage, and weak
Model F03-60 SUS304 F03-60 SUS316
@®O0thers

Item Model

Protective Cover
(Electrode Holders for the PS F03-11
or BF Series)

Mounting Piece

(Electrode Holder for the PS Series) \L F03-12

=2

Separator (to prevent contact between electrodes) F03-14 1P (one pole)

uv\ %—‘-‘ = .J - F03-14 3P (three poles)
{( s, Y) | | et Y o F03-14 5P (five poles)
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K8AK-LS

Ratings and Specifications

Ratings

Specifications

Rated voltage

24 VAC 50/60 Hz or 24 VDC
100 to 240 VAC 50/60 Hz

Operating voltage
range

85% to 110% of rated voltage

Voltage across electrodes

5V p-p (Approx. 20 Hz)

Power consumption

24 VAC/DC: 2.0 VA/1.1 W max.
100 to 240 VAC: 4.6 VA max.

Installation environ-
ment

Installation category Il, pollution level 2

Approved standards

EN61010-1

Operating resistance

10 to 100 kQ (variable)

EMC

EN61326-1

Reset resistance

250 kQ max.

Response time

Approx. 0.1 to 10 s (variable)

Length of cable

100 m max. (fully insulated 3-core 0.75-mm? cab-
tyre cable, 600 V)

Indicators

PWR: Green, RY: Yellow

Output contact ratings

Rated load

Resistive load

5 A at 250 VAC

5Aat30VDC
Maximum contact voltage: 250 VAC or 30 VDC
Max. switching current: 5 A
Maximum switching capacity: 1,250 VA, 150 W
Mechanical life: 10 million operations min.
Electrical life:
5 A at 250 VAC or 30 VDC: 50,000 operations
3 A at 250 VAC/30 VDC: 100,000 operations

Ambient operating
temperature

—20 to 60°C (with no condensation or icing)

Storage temperature

—25 to 65°C (with no condensation or icing)

Ambient humidity

25% to 85% (with no condensation)

Storage humidity

25% to 85% (with no condensation)

Altitude 2,000 m max.
Terminal screw

tightening torque 0.49 N-m
Case color N1.5

Case material PC and ABS

Weight Approx. 150 g

Mounting Mounts to DIN Track.
Dimensions 22.5 x 90 x 100 mm (WxDxH)
Connections

Safety standards

EN 60664-1, UL 508 (Recognition), Korean Radio
Waves Act (Act 10564),
CSA: CAN/CSA C22.2 No.14, CCC: GB14048.5

Insulation resistance

20 MQ min.
Between all external terminals and the case
Between all power supply terminals and all input
terminals
Between all power supply terminals and all output
terminals
Between all input terminals and all output termi-
nals

Dielectric strength

2,000 VAC for 1 min
Between all external terminals and the case
Between all power supply terminals and all input
terminals
Between all power supply terminals and all output
terminals
Between all input terminals and all output termi-
nals

Noise immunity

1,500 V power supply terminal common/normal
mode

Square-wave noise of +1-us/100-ns pulse width with
1-ns rise time

Vibration resistance

Frequency: 10 to 55 Hz, acceleration 50 m/s?
10 sweeps of 5 min each in X,Y, and Z directions

Shock resistance

150 m/s?, 3 times each in 6 directions along 3 axes
However, 100 m/s? for relay contacts.

Degree of protection

Terminals: IP20

Operation Diagram

@®Operation Timing Chart (DIP Switch Pin 1: OFF
(Automatic Liquid Supply Operation))

K8AK-LS

Electrode terminals E2-E3

Electrode terminals E1-E3
Control output terminals 11-14

(operation indication)

=

=
OFF (stop)

ON (start)

|
power supply terminals A1-A2 !
|
|
T
|
1
1

E Operation indicator OFF
i

Operation indicator ON

Es

o When the liquid level falls to E2 (indicator turns ON), the pump starts.

When the liquid level rises above E1 (indicator turns OFF), the pump stops.

@®O0peration Timing Chart (DIP Switch Pin 1: ON
(Automatic Liquid Discharge Operation))

K8AK-LS

power supply terminals A1-A2
Electrode terminals E2-E3
Electrode terminals E1-E3
Control output terminals 11-14

(operation indication)

_| —I
2 Operation indicator ON
! ON (start)
) Operation indicator OFF
) =
Es o (stop)

o When the liquid level reaches E1 (indicator turns ON), the pump starts.

When the liquid level falls below E2 (indicator turns OFF), the pump stops.

OmRrRON

Wiring Diagram

24 VAC K8AK-LS
24VDC 100 to 240 VAC
Pump power
supply
E1 1o Control
E2 output
E3
o o
o o 4l
Liquid tank Relay coil
Pump motor

Pump motor protection
mechanisms have
been omitted.



Nomenclature

K8AK-LS

Front Panel

El E2 E3
Terminal block

(See notes 1 and 2.) | | @@@ H

OMRON  sense
10 ¢

G Operating resistance knob
.- PR T
Power indicator d
o1
RY‘ o Operating time knob
Relay status indicator P | o
(s)
Delay
WIRE MIN.75C

CONDUCTIVE LEVEL
CONTROLLER

LS
Terminal block Al A2
(See notes 1 and 2.)

@®Indicators
Item Description
Power indicator (PWR: Green) Il;:}ev;hen power is being sup-

Relay status indicator (RY: Yellow) | Lit when contacts are operating.

@Setting Knobs

ltem Description
. . Used to set the resistance to 10
Operating resistance knob to 100 kO
P Used to set the operating time
Operating time knob 001 to 10 s.

Note: 1. Use solid-core wires of 2.5-mm? max. or ferrules with an
insulation sleeve to wire to this terminal.
To ensure the dielectric strength of the connection, do not
expose more than 8 mm of wire for insertion into the
terminal.

For a solid wire For ferrules with
of 2.5-mm2 of max. an insulation sleeve.

— ) —(} 3
*‘—FB mm max. *‘—‘*8 mm max.

Recommended ferrules
Phoenix Contact

* Al 1,5-8BK (for AWG16)
¢ Al 1-8RD (for AWG18)
* Al 0,75-8GY (for AWG18)
2. Screw tightening torque: 0.49 N-m max.

Operating and Setting Procedures
®Wiring
Wire the terminals as shown in the following figure.
Use terminals 11 and 14 in both liquid supply mode and liquid drain
mode.

24 VAC K8AK-LS
24VDC 100 to 240 VAC

L L

Pump power
supply

E1 12 Control
E2 output

E3

Liquid tank Relay coil

Pump motor

Pump motor protection
mechanisms have
been omitted.

ODIP Switch Settings

The operating mode is set using the DIP switch located at the
bottom of the Unit. The KBAK-LS does not have SW2.

)
OFF —
el

I

2“;} DIP switch pins

DIP Switch Function

Pi
" OFF @ 1| o gat 2
ono: ol |
Operat- Automat?c quuid s-upply operation [} Not
ing mode :-i\:;omatlc liquid discharge opera- @) used.

Note: All pins are set to OFF by default.
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K8AK-LS

Dimensions (Unit: mm)
K8AK-LS
22.5 100
=
0
o
B S
®e0) !
= B -
Optional Parts for DIN Track Mounting
O®DIN Tracks
PFP-100N 7.3:015 wf—te-
PFP-50N 05
= = = e e 35:0.3 27:0.15
15«25 0 25 =25 25 15 (5)* 1
fe————— 1,000 (500)* —————|

*Dimensions in parentheses are for the PFP-50N.




Safety Precautions

Be sure to read the precautions for all models in the website at the following URL: http://www.ia.omron.com/.

Warning Indications

Indicates a potentially hazardous situation
(o7:\Ua (o] 'l which, if not avoided, may result in minor or

moderate injury or in property damage.

Precautions for Safe | Supplementary comments on what to do or
Use avoid doing, to use the product safely.

Precautions for

Supplementary comments on what to do or
Correct Use

avoid doing, to prevent failure to operate,
malfunction, or undesirable effects on
product performance.

Meaning of Product Safety Symbols

If the KBAK-TH fails, the monitoring alarms and alarm outputs
may fail to operate. This may result in physical damage to the
facilities, equipment, or other devices that are connected to it.
To reduce this risk, inspect the product regularly. To make the
product fail-safe, take alternative safety measures, such as the
installation of monitoring devices on a separate circuit.

Use of the product beyond its life may result in contact welding
or burning. Make sure to consider the actual operating
conditions and use the product within its rated load and
electrical life count. The life of the output relay varies
significantly with the switching capacity and switching
conditions.

Used to warn of the risk of electric shock under
specific conditions.

Used for general prohibitions for which there is no
specific symbol.

Used to indicate prohibition when there is a risk of
minor injury from electrical shock or other source if
the product is disassembled.

Used for general mandatory action precautions for
which there is no specified symbol.

S>>

/\ CAUTION

Electrical shock may cause minor injury.
Do not touch terminals while electricity is being supplied.

There is a risk of minor electrical shock, fire, or device failure.
Do not allow any pieces of metal, conductors, or cutting chips
that occur during the installation process to enter the product.

Explosions may cause minor injuries. Do not use the product
in locations with inflammable or explosive gases.

There is a risk of minor electrical shock, fire, or device failure.
Do not disassemble, modify, repair, or touch the inside of the
product.

Loose screws may cause fires. Tighten terminal screws to the
specified torque of 0.49 to 0.59 N-m.

Use of excessive torque may damage the terminal screws.
Tighten terminal screws to the specified torque of 0.49 to 0.59
N-m.

If the setting does not match the element to be monitored, the
product may behave unexpectedly and damage the machine
or cause accidents. Set the KBAK-TH as described below.

* Adjust each set value on the KBAK-TH correctly for the
element that is to be monitored.

* Turn OFF the power to the KBAK-TH before you change
the switch settings on the side panel. The switch
settings made on the side panel take effect when the
power is turned ON.

eSS P>

OMmRrRoON

Precautions for Safe Use

1. Do not use or store the product in the following locations.
¢ Locations subject to water or oil

 Locations subject to direct radiant heat from heating equipment
* Outdoor locations or under direct sunlight

¢ Locations subject to dust or corrosive gases (particularly
sulfurizing gases, ammonia, etc.)

¢ Locations subject to rapid temperature changes
* Locations prone to icing and dew condensation

* Locations subject to excessive vibration or shock
* Locations subject to wind and rain

 Locations subject to static electricity and noise

* Habitats of insects or small animals

2. Use and store the product in a location where the ambient
temperature and humidity are within the specified ranges. If
applicable, provide forced cooling.

3. Mount the product in the correct direction.

4. Check terminal polarity when wiring and wire all connections
correctly. The power supply terminals do not have polarity.

5. Do not wire the input and output terminals incorrectly.
6. Make sure the power supply voltage and loads are within the
specifications and ratings for the product.

7. Make sure the type of the thermocouple matches the input type
that the KBAK-TH is designed for.

8. If you need to extend the length of the lead wires on the
thermocouple to use with the KBAK-TH, make sure to match the
type of thermocouple and always use compensating conductors.

9. To extend the lead wires on the platinum resistance thermometer
that is used with the KBAK-TH, use lead wires with a low
resistance (5 Q or less per wire), and make the resistance equal
on all three lead wires.

10.Make sure the crimp terminals for wiring are of the specified size.

11.Do not connect anything to terminals that are not being used.

12.Use a power supply that will reach the rated voltage within 1
second after the power is turned ON.

13.After you turn ON the power, it takes 2 seconds for the outputs of
the KBAK-TH to stabilize. Take this time into account when you
design the control panel.

14.Allow at least 30 minutes for the KBAK-TH to warm up. During this
time, the temperature measurements will be incorrect.

15.Keep wiring separate from high voltages and power lines that
draw large currents.

Do not place product wiring in parallel with or in the same path as
high-voltage or high-current lines.

16.Do not install the product near equipment that generates high
frequencies or surges.

17.The product may cause incoming radio wave interference. Do not
use the product near radio wave receivers.

18.Install an external switch or circuit breaker and label it clearly so
that the operator can quickly turn OFF the power supply.




19.When cleaning the product, do not use thinners or solvents. Use
commercial alcohol.

20.Make sure the power and output indicators operate correctly.
Depending on the application environment, the indicators and
other plastic parts may wear prematurely and become difficult to
see. Check and replace these parts regularly.

21.The terminal blocks may heat up to 65°C. Use care when
handling them.

22.Do not use the product if it is accidentally dropped. The internal
components may be damaged.

23.Be sure you understand the contents of this catalog and handle
the product according to the instructions provided.

24.Do not install the product in any way that would place a load on it.

25.When discarding the product, properly dispose of it as industrial
waste.

26.When using the product, remember that the power supply
terminals carry a high voltage.

27.The product must be handled only by trained electrician.

28.Prior to operation, check the wiring before you supply power to
the product.

29.Do not install the product immediately next to heat sources.

\ Precautions for Correct Use

Observe the following operating
methods to prevent failure and
malfunction.

1. Use operating power, input power, and other power supplies and
converters with suitable capacities and rated outputs.

2. Allow only qualified personnel to manage or handle the product.

3. Use a precision screwdriver or similar tool to adjust the setting
knobs.

4. The distortion in the input waveform for the KBAK-AS, KBAK-AW,
K8AK-PH, KBAK-PA, KBAK-PM, or K8DS-PH must be 30% max.
If the input waveform is distorted beyond this level, it may cause
unnecessary operation.

Do not use the KBAK-VS or KBAK-VW in circuits with waveform
distortion. Error will be large due to waveform distortion.

5. Error will be large if the KBAK-AS, KBAK-AW, K8AK-VS, or KBAK-
VW is used for thyristor or inverter control.

The K8AK-PH, KBAK-PA, KBAK-PM, K8AK-PW, or K8DS-PH
cannot be used on the secondary side of an inverter. To use the
product on the load side of an inverter, install a noise filter on the
primary side of the inverter.

6. To reduce the error in the setting knob, always turn the setting
knob from the minimum setting toward the maximum setting.

7. Phase loss is detected for the KBAK-PA or KBAK-PM only when
the phase loss occurs between the input contacts and the power
supply. Phase loss is not detected on the load side.

8. Phase loss can be detected only from the input contacts to the
power supply side by the KBAK-PH, KBAK-PA, KBAK-PM, or
K8DS-PH. Phase loss cannot be detected from the input contacts
to the load side.

Mounting and Removing the KBAK

* Mounting to DIN Track
1. Catch the upper hook on the DIN Track.
2. Push the product onto the Track until the hooks lock into place.

¢ To remove the product, pull down on the bottom hook with a flat-
blade screwdriver and lift up on the product.

Applicable DIN Tracks:
PFP-100N (100 cm)
PFP-50N (50 cm)

Mounting and Removing the K8DS

¢ The product may be mounted in any direction, but it must be
mounted securely and as level as possible.

¢ To mount the product to the DIN Track, hook it on the DIN Track at
(A) and then press in on the Unit in direction (B).

(A
B)

* To remove the product, insert a flat-blade screwdriver at (C) and
pull down the hook to release the Unit.

o

30 mm min.

(©)

Hook

* Leave at least 30 mm of space between the product and other
devices to allow easy installation and removal.

Adjusting the Setting Knobs

¢ Use a screwdriver to adjust the setting knobs. The knobs have a
stopper that prevents them from turning beyond the full right or left
position. Do not force a knob beyond these points.

* (Not applicable to the KBAK-PH and K8DS-PH.)
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Read and Understand This Catalog

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you have any questions or

comments.
Warranty and Limitations of Liability
WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a period of one year (or other period if specified)
from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-INFRINGEMENT, MERCHANTABILITY, OR
FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. OMRON DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS
IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on which liability is asserted.
IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS REGARDING THE PRODUCTS UNLESS

OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT
SUBJECT TO CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

Application Considerations

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the combination of products in the customer's
application or use of the products.

At the customer's request, OMRON will provide applicable third party certification documents identifying ratings and limitations of use that apply to the
products. This information by itself is not sufficient for a complete determination of the suitability of the products in combination with the end product,
machine, system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not intended to be an exhaustive list of all possible
uses of the products, nor is it intended to imply that the uses listed may be suitable for the products:

e Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or uses not described in this catalog.

¢ Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical equipment, amusement machines, vehicles,
safety equipment, and installations subject to separate industry or government regulations.

e Systems, machines, and equipment that could present a risk to life or property.
Please know and observe all prohibitions of use applicable to the products.
NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user's programming of a programmable product, or any consequence thereof.

Disclaimers

CHANGE IN SPECIFICATIONS
Product specifications and accessories may be changed at any time based on improvements and other reasons.

It is our practice to change model numbers when published ratings or features are changed, or when significant construction changes are made.
However, some specifications of the products may be changed without any notice. When in doubt, special model numbers may be assigned to fix or
establish key specifications for your application on your request. Please consult with your OMRON representative at any time to confirm actual
specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when tolerances are shown.

PERFORMANCE DATA

Performance data given in this catalog is provided as a guide for the user in determining suitability and does not constitute a warranty. It may represent the
result of OMRON's test conditions, and the users must correlate it to actual application requirements. Actual performance is subject to the OMRON
Warranty and Limitations of Liability.

ERRORS AND OMISSIONS

The information in this document has been carefully checked and is believed to be accurate; however, no responsibility is assumed for clerical,
typographical, or proofreading errors, or omissions.




ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. N172-E2-03-X In the interest of product improvement, specifications are subject to change without notice.

OMRON EUROPE B.V.

Wegalaan 67-69,
NL-2132 JD, Hoofddorp,
The Netherlands

Phone: +31 23 568 13 00
Fax: +3123568 13 88
industrial.omron.eu
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