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INTRODUCTION

Thank you for purchasing the Model KE1.
The Model KEL1 is a board built-in type Smart Power Monitor. The Model KE1 is divided into the
following units. The operation is performed by using the master unit independently or connecting slave
units. The system can be expanded according to the number of power measurement points. A
combination with the Model KE1-CTD8E can make measurements at 36 points maximum.
>> Measurement master unit

Model KE1-PGR1C-FLK . Allows measuring electric power and detecting electric leakage.
Model KE1-PVS1C-FLK : Allows measuring electric power and detecting instantaneous
voltage sag.

>> Functional slave unit
Model KE1-VSU1B-FLK : Allows detecting instantaneous voltage sag.
Model KE1-VAU1B-FLK : Allows monitoring voltage and current.

>> CT extension slave unit

Model KE1-CTD8E : Allows adding CT (current transformer) to enable the
measurement of electric currents in multiple circuits.

Model KE1-ZCT8E : Allows adding ZCT (zero-phase-sequence current transformer) to
enable the monitoring of earth leakage in multiple circuits.
>> Communication slave unit
Model KE1-DRT-FLK : Allows DeviceNet communication.

Each of measurement master unit and functional slave unit can operate independently. Connecting each
slave unit to the measurement master unit allows enhancing functionality, e.g. measurement of up to 35
points according to the number of points where power is measured and use of DeviceNet communication,
with the combination of necessary functions.

In addition, connecting this product to "Model KM1-EMUS8A-FLK" of Model KM1 series allows enhancing the
temperature measurement functionality.

Model KM1 series contain the following units.
>> Measurement master unit
Model KM1-PMU1A-FLK : Allows measuring electric power.
Model KM1-PMU2A-FLK . Allows measuring electric power of two different systems.
>> Functional slave unit
Model KM1-EMUS8A-FLK : Allows measuring temperature. Event input is also available.
* For information on Model KE1-DRT-FLK, refer to "Model KE1 DeviceNet Communication Unit User's
Manual" (SGTE-718).
* For information on Model KM1, refer to "Model KM1 User's Manual" (KANC-701).

This User’s Manual describes information on the functions, performances, and usage necessary for using
this product.
When using this product, be sure to observe the following points.

Only the experts having practical knowledge of electricity shall be allowed to handle this product.

Go through and fully understand this User’s Manual, and use the product correctly.

Keep this User’s Manual at hand for quick reference.

In addition to this manual, refer to the "Model KM1/KE1 Communication Manual” (SGTE-719) on the web
site for the explanation of communication functions.



ltems on which you Agree by Using this Product

1. Warranty details

[1] Warranty period

The warranty period for this product is one year from purchase or delivery to a
specified site.

[2] Warranty scope

If faults attributable to Omron arise with this product within the above warranty period,

a replacement product will be provided or repair services will be provided for free at

the site where the user purchased the product.

However, if any of the following are the cause of the fault, the product will be

out-of-scope for the warranty.

a) Ifthe product is used in a condition, environment, or handling other than that
stated in the catalog or Instruction Manual.

b) If the fault was due to other products

c) Ifthe fault was due to modifications or repairs other than those by Omron

d) If the product was used in different ways from those for which the product was
originally intended

e) Ifthe fault could not be expected based on the level of science and technology
as of the time delivery from Omron.

f)  Ifthe fault is due to reasons not attributable to Omron, such as natural disasters

Also, the warranty stated in this manual refers to the warranty for a single unit of this

product, and damage caused by faults with this product is out-of-scope for the

warranty.

2. Liability limitation

[1] Omron shall not bear any responsibility for special damage, indirect damage, or

consequential damage arising due to this product.

[2] Omron shall not bear any responsibility for results arising from programs run by

parties other than Omron for this product, which can be programmed.

3. Conditions for compatibility purposes

[1] If this product is used with other products, you need to check standards and
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regulations or restrictions that need to be complied with. Also, you need to check the
compatibility of systems, machines and devices to be used with this product. If you do
not perform the above, Omron shall not bear any responsibility for the compatibility of
this product.

If this product is used for the following use applications, you shall use the
specifications, etc., for the confirmation after consultation with an Omron sales
representative. In addition, you shall use this product within the rated values and
performance and take safety measures, e.g., use of a safety circuit, to minimize risks
even if a failure occurs.

a) Outdoor use and use which may have a potential chemical contamination or
electric impedance, or use in conditions or environments other than those stated
in the catalog or User’s Manual

b) Use for equipment such as nuclear control, incineration facilities, train/ aviation
system, vehicle facilities, medical machines, entertainment machines, safety
devices, or for facilities covered by regulations of administrative bodies or
individual industries.

c) Systems, machines, and devices which may cause harm to human lives and
assets

d) Facilities which require a high I reliability such as gas, water, and electricity
supply systems, and 24-hour continuous operation system.

e) Other purposes requiring a high level of safety as per the above a) — d)




[3] If the product is used for purposes which may cause harm to human lives or assets,
you must notify concerned parties of such risks related to overall systems, and you
must check beforehand that a redundant design is created to ensure required safety,
and that wiring and installation have been appropriately completed for the overall
intended purposes for this product.

[4] Application examples stated in catalogues are for reference purposes. When you use
product, you must check the performance and safety of related machines and
devices.

[5] You must fully understand prohibited items and precautions for use, so that there will

be no unexpected damage to you or to third parties due to incorrect use of this
product.

4. Specification Change

The specifications of this product and accessories may be changed if necessary for reasons
such as improvements. Please contact an Omron sales representative to check the current
specifications of this product.

5. Applicable scope

The details given above are based on the assumption that the product will be traded and
used within Japan

If trading and using disparate outside Japan, please contact an Omron sales representative.

-

About this manual \
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No part of this publication may be copied or reproduced in any form without the prior
written permission of OMRON.

The contents of this manual, e.g., specifications, may be revised for improvement
without prior notice.

OMRON takes all possible measures to ensure the contents of this manual.
However, if you find any part unclear or incorrect, contact our branch office or sales
office listed at the end of this manual. In doing so, please also state the catalog
number given at the end of the manual.
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Safety Precautions

® Symbols for Safe Use and Their Meanings

This manual employs the following indications or symbols for points to note for the user to

use Model KM1 safely.

The points to note shown here indicate important details related to safety. You must adhere

to them.

The following indications and symbols can be shown.

Meaning of Warning

Handling this product incorrectly is dangerous. This may
lead to mild to moderate severity ended injuries, or this may
lead to damage to objects

® Explanation of Symbols

Symbol

Meaning

@ Prohibition of assembly
Notice of prohibition indicated when disassembly of equipment may
cause an electric shock or injuries.

® General mandatory notice
Indication for instructing behaviors of unspecified general users not
specified.

@ Caution, electricity
Notice for giving attention about the possibility of electric shock under
a specific condition.

> P> @D

@ Caution, explosion risk
Wrong use may cause an explosion.




@ Display of warning

Ignition may occur and this may cause damage to objects.

Make sure you tighten terminal screws with standard tightening torque.

Recommended tightening torque of terminal screw: 0.69 to 0.88 N°m
After the screw is tightened, ensure that it is not tilted. o

Explosion may cause a medium or minor degree of injuries or physical loss or
damage. Do not use the product at a place where it is exposed to flammable or
explosive gas.

Breakage or explosion may occur.
When using the product, put the supply voltage and load in the specified or rated
range.

Breakage or explosion may occur.

The portion between the voltage input circuit and the CT secondary side circuit is ‘%
not insulated. If the dedicated CT is grounded, the portion between the voltage

input circuit and the CT secondary circuit is short-circuited due to wrong wiring.
Do not ground the dedicated CT to prevent failures.

This product, which uses a dedicated CT, can make normal measurements with
the CT not grounded.

Electric shocks may occur.
When the CT is connected, disconnect voltage inputs connected to the power
supply and system of the main body.

Electric shocks may occur.
When power is distributed, do not touch the terminals. Q

Electric shocks may occur.

For the primary side electric wire where the CT is clamped, be sure to use a
covered electric wire, which has been at least basically insulated.

When clamping is done for a conductive object, such as bus bar, ensure the basic
insulation, at least, by covering it with insulating material, etc.

Electric shocks, minor degree of injuries, ignition, or equipment failures may ‘
occur. @

Do not perform assembling, repairing, or remodeling.




Safety Points

Vi

To prevent operation failure or malfunction of the product, and prevent affecting performances
and function, observe the following.

1)

2)

3)
4)
5)
6)
7)
8)
9)
10)

11)

12)
13)
14)

15)

16)

17)
18)

Prevent the operation and storage (including transportation) of the product under the

following environment.

* In a place with large vibrations or which is greatly influenced by shocks

+ In an unstable place

+ In a place at a temperature or humidity outside the specification range

+ Places with large changes in temperature and humidity, or where there is a
possibility of condensation or freezing

+ Place where the product is exposed to direct sunlight.

+ Outdoors or in a place directly exposed to wind and rain

+ In a place affected by static electricity or noise

* In a place where the product is exposed to oil or salt water.

+ In a place where corrosive gas (sulfurizing gas, ammonia gas, etc.) exists

+ In a place with a lot of dust or iron powder

* In a place that is affected by electrical fields or magnetic fields

When installing the DIN rail with screws, prevent looseness. Securely install the DIN

rail on the main body. Looseness, if any, causes the DIN rail, the main unit of the

product or wiring to come off due to vibration, impact, etc.

Use the DIN rail of 35 mm in width (Model PFP-50N/-100N manufactured by

OMRON).

When wiring on the main body of the product, use a crimp-style terminal suitable for

M3.5 screw.

Before distributing energy, confirm that the specification and wiring are correct.

Before performing operation and maintenance, fully understand the instruction

manual. Not doing so may result in electric shock, faults, accidents, injury, or

incorrect operation.

For the worker to turn OFF the power supply, install a switch or a circuit breaker

matching the requirements of IEC60947-1 and IEC60947-3, and display it

appropriately.

When setting the equipment, fully understand the manual.

When installing this product, keep it away as far as possible from the equipment

generating strong high-frequency noise or surge.

Touch this product after taking measures against static electricity, such as touching

metal that has been earthed.

To prevent inductive noise, isolate the wiring on the main body from the power line of

high voltage or large current. In addition, avoid wiring in parallel to or shared with

power lines. Use of a different conduit, a duct, or a shield line is an effective method

of wiring.

Do not install this product close to heating equipment (equipment having a coill,

winding wire, etc.).

Take measures to prevent metal, conductive wire, or chip generated during

processing from entering this product.

Do not use thinner-type products when cleaning. Use a commercially-available

alcohol.

Use an appropriate electrical power source and wiring to supply a power voltage and

infoutput to this product. Otherwise, failures, burnout, or electric shocks may be

caused.

When installing the product on a wall, use screws to prevent looseness. Looseness,

if any, causes the main unit of the product or wiring to come off due to vibration,

impact, etc.

When multiple units are used, slide a horizontal connection hook until it is clicked.

When installing the product in a DIN rail, slide the DIN hook until it is clicked.




19) Use the dedicated CT, ZCT and dedicated CT cable specified by OMRON.

‘ Split type Model KM20-CTF-5A Model KM20-CTF-50A Model KM20-CTF-100A
Dedicated Model KM20-CTF-200A Model KM20-CTF-400A Model KM20-CTF-600A
cT ggg“gh Model KM20-CTB-5A/50A
Split core type for earth | ;.0 K6ER-CN22 (With cable)
wire only

Split type Model OTG-CN52 | Model OTG-CN77 | Model OTG-CN112
Dedicated Model OTG-CN36W
7CT Through Model OTG-L21 Model OTG-L30 Model OTG-L42
type Model OTG-L68 Model OTG-L82 Model OTG-L156
Model OTG-LA30W

Dedicated CT cable: Model KM20-CTF-CB3 (3 m) (* Use also to the Dedicated ZCT)
It is not available for measuring inverter secondary side measurements.
Do not block the air ventilation holes of this product and the area surrounding them,
in order to allow heat to be emitted.
Check the terminal number and carry out wiring correctly. Connect nothing to the
terminals not used.
This product is a "Class A" (industrial environment product). Using this product in a
residential setting environment may cause electronic jamming. In that case,
appropriate measures for electronic jamming must be taken.
Use the dedicated CT in a low voltage circuit of 600 V or less.

20)
21)

22)

23)

24)

Requests for Installation

@ To use this product for a long time

Use this product within the following temperature and humidity ranges.

Temperature: -10 to +55°C (without freezing and condensation)

Humidity: 25 to 85%RH

Not the temperature around the board but the temperature around this product must be within
55°C.

This product has a product service life that is determined by the service life of electronic parts
used inside. The service life of parts depends on the ambient temperature. As the ambient
temperature is higher, the service life is shorter, and as the temperature is lower, the life is
longer. Therefore, lowering the internal temperature of the product can lengthen its life.
Installing more than one Model KM1 close to each other or by arranging them in the up-down
direction requires the consideration of forced cooling by, e.g., sending air to the products
through a fan.

@ To achieve resistance against peripheral noise

To prevent inductive noise, isolate the wiring in the terminal block of the main body from the
power line of high voltage or large current. In addition, avoid wiring in parallel to or shared
with power lines. Use of a different conduit, a duct, or a shield line is an effective method of
wiring.

Attach a surge absorber or a noise filter to the equipment (equipment having inductance
components in particular, e.g., motor transformer, solenoid, and magnet coil) generating
noise around the product.

When installing this product, keep it away as far as possible from the equipment (high
frequency welder, high frequency machine, etc.) generating strong high-frequency noise or
surge.
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Precautions for Use

1)
2)
4)
5)

Make correct settings according to the targets to be monitored.

Do not hold and pull a cable.

When discarding this product, appropriately treat it as an industrial waste.

If this product is used in the environment of overvoltage category lll, install a varistor
between lines on the power supply of this product/outside voltage measurement

input.

Before Using this Product

Referring to the instruction manual that came with this product, confirm the relevant items below.

When Confirmation item Confirmation contents
When the Appearance of the | After purchasing the product, check the packing box for dents.
product is product If the inside has been damaged, measurements cannot be made properly
purchased depending on the point of damage.

Product format and
specification

Confirm that the specification of the purchased product matches that
desired.

At the time of
installation

Installation place of
the product

When installing the product, allow the heat to radiate by preventing
covering the area around the product. Do not cover the vent holes of the
main body.

When installing the products close to each other, consider forced cooling,
such as by sending air to the products through a fan.

At the time of
wiring

Wiring of terminals

When tightening a screw, be careful to prevent giving excessive stress.
In addition, tighten the screw to the specified torque (0.69 to 0.88 N - m)
and confirm that it does not loosen.

Confirming the polarity of each terminal, perform wiring correctly.

Power Perform correct wiring of power supply/voltage input. Incorrect wiring may
supply/voltage cause the destruction of the internal circuit.
input
Working Ambient The working ambient environment of this product ranges from -10 to
environment temperature +55°C (without condensation or freezing).

To make the service life longer, install the product in such a way that the
ambient temperature becomes as low as possible. If the temperature is
high, consider forced cooling by a fan.

Vibration/impact

Confirm that the vibration/impact of the installation environment satisfies
the specified standard.

(If the product is installed near a conductor, keep it away as far as
possible from the conductor, because vibration/impact is applied to it.)

Entry of foreign
matter

Do not install the product in a place where liquid or foreign matter may
enter it.

If corrosive gas, such as sulfur or chlorine, is generated, the environment
should be improved by removing the generation source or by installing a
fan.
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Relevant Manuals

Man. No. Model Manual Name Details
SGTE-717 | Model Model KM1 Describes the overview,
KM1-OOOO0O-FLK User’ s Manual for characteristics, functions and
Smart Measurement settings of Model KM1
and Monitoring
Instrument
SGTE-718 | Model KE1-DRT-FLK Model KE1 Describes the functions and
settings of DeviceNet
User’ $ Manual for Communication Unit
Device Net
Communication Unit
SGTE-719 | Model KM1/KE1 Model KM1/KE1 Describes the details of
Smart Power Monitor communication for the Model
Communication Manual | KML/KEL series
for Smart Measurement
and Monitoring
Instrument
GAMS-010 | Model KM1/KE1 KM1/KE1-Setting Describes how to use setting

User’ s Manual

tools for the Model KM1/KE1
series and the setting
procedure.




Abbreviation

(Instantaneous
voltage drop)

KE1-VSU1B-FLK

Drop Monitoring Unit

Abbreviation Format Name Unit type

PMU1A (Electric Model Power Measuring Unit Measurement master
power) KM1-PMU1A-FLK (*1) (*3)

PMU2A (Power Model Power Two-System

Two-System) KM1-PMU2A-FLK | Measurement Unit

EMUSA Model Pulse/Temperature Input | Functional slave
(Pulse/temperature) | KM1-EMUSA-FLK | Unit (*2)/(*3)

PGR1C Model Power/Earth Leakage Measurement master
(Power/Earth KE1-PGR1C-FLK | Monitor Unit (*1) (*2) (*3)
leakage)

PVS1C (Power Model Power/Instantaneous

instantaneous KE1-PVS1C-FLK | Voltage Drop Monitoring

voltage drop) Unit

VSU1B Model Instantaneous Voltage Functional slave

(*2) (*3) (*4)

VAU1B Model Voltage/Current

(voltage/current) KE1-VAU1B-FLK Monitoring Unit

CTDS8E (CT Model CT Expansion Unit CT expansion slave
expansion) KE1-CTDS8E (*2) (*4)

ZCT8E (ZCT Model KE1-ZCT8E | ZCT Expansion Unit

expansion)

DRT (DeviceNet)

Model
KE1-DRT-FLK

DeviceNet
Communication Unit

Communication slave

(*2) (*4)

*1 Slaves can be connected.
*2 Can be connected to the measurement master.
*3 Can be operated independently.

*4 Product of KE1.

In addition, for the combinations, refer to Page A-20.

Manual Revision History

The manual revision symbol is given at the end of the catalog number on the front cover and the

bottom left of the back cover of the manual.

Catalog number N176-E1-01

Revision symbol

Revision Date of revision Reason for revision/ pages revised
symbol
01 Aug 2013 Initial version
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I Chapter 1 Overview

1.1 Main features and functions
B

% B Main features

rgo' This section describes the main features fro Model KE1.

s * Models providing the following functions are lined up and are selectable according to intended

end-usage.

= Power measurement = Overcurrent/undercurrent detection
= Overvoltage/undervoltage detection = Leakage detection
* Voltage sag (instantaneous voltage drop) detection = Addition of CT (Up to eight circuits)
= Addition of ZCT (eight circuits) = Open-phase detection
= Opposite phase detection = Logging function

* Adding CT and ZCT requires connecting them to the measurement master.
* Chapter 3 describes the functions in details including the ones not described above.

[Connection of multiple units]
For example, electric power and current of up to 35 circuits can be measured by connecting the

CT extension unit (KE1-CTD8E) to the measurement master unit.

* For information on the combination of units that can be connected, refer to page A-20.

[Connection with Model KM1]

Connection with Model KM1 series is available. Connecting "Model KM1-EMUS8A-FLK" to Model
KE1 measurement master unit allows enhancing the temperature measurement functionality.

* For information on the combination of units that can be connected, refer to page A-20.

*1 CompoWay/F is a unified communication procedure within Omron’s generic serial communication.
It has commands conforming to the time-proven FINS in the unified frame format and Omron's
programmable controller, making easy the communication between the personal computer and the
components.

*2 Communication control system conforming to RTU Mode of Modbus Protocol. Modbus is a
registered trademark of Schneider Electric.

* For information on Model KM1, refer to "Model KM1 User's Manual" (KANC-701).
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1.1 Main features and functionsl

B Main functions

This section describes main functions of Model KE1.

@ Function by unit

PGR1C (Electric power/leakage) . Allows measuring current, voltage, and electric power
and detecting leakage.

o
<
o)
>
s
g

PVS1C (Electric power/voltage sag) : Allows measuring current, voltage, and electric power
and detecting voltage sag.

VSU1B (Voltage sag) :Allows measuring voltage and detecting voltage sag.
VAU1B (Voltage/current) :Allows measuring current and voltage.
CTDS8E (CT extension) . Allows adding CT and measuring electric power and

current in multiple circuits.

ZCT8E (ZCT extension) : Allows adding ZCT and monitoring leakage in multiple
circuits.

@ Output function
The following function is provided as an output function.

1) Total power consumption pulse output

(TE(I;e?:tlrf: (FIJE\I/eSc% riCc VSU1B VAU1B CTD8E_ ZCT8E )
power/leakage) power/voltage sag) (Voltage sag) | (Voltage/current) | (CT extension) | (ZCT extension)
O O x X X X

O: With function x: Without function

When the total power consumption reaches the pulse output unit set by the user, pulses are
output from output terminal 1,and output terminal 2 (terminal set by the output terminal function

setting).

The pulse ON time is normally fixed to 500 ms. The time for turning OFF the pulse is 100 ms
minimum. However, if it reaches the pulse output unit again within 600 ms after having reached
the pulse output unit, the pulse ON time becomes shorter, because higher priority is given to
the next output. After that, pulse of 100 ms is turned OFF, and then the next pulse is turned ON.
(The minimum pulse ON time is 100 ms.)

Pulse output is judged at sampling intervals.

Pulse output timing

\ 4 \ 4 v \ 4 v
> > > <——i100ms
D e 4 P < g P
500ms ’ 500ms 500ms : 500ms ——P
100ms 100ms 100ms 500ms

*V indicates that the pulse output unit is reached.

* For information on the output function, refer to page 3-18.
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2)Alarm output

PGR1C PVS1C VSU1B VAU1B CTD8E ZCT8E
(Electric (Electric (Voltage (Voltage/ (CT (zCT
e} power/leakage) | power/voltage sag) current) extension) extension)
S sag)
CED Voltage sag alarm X @) O X X X
CED Leakage alarm O X X x X @)
Active power alarm @) O X X @) X
Reactive power alarm @) O X X @) X
Power factor alarm O O X X @) X
Over current alarm O O X O @) X
Under current alarm @) O X O @) X
Over voltage alarm @) O @) O X X
Under voltage alarm @) @) O O X X
Open-phase alarm
perp O o) O o) x x
(Fixed unbalance factor)
Reverse phase alarm @) @) O O X X

O: With alarm output
X: Without alarm output

* For information on the alarm function (output function), refer to page 3-21.

@® Communication function
The communication function using CompoWay/F and Modbus (RTU) is available.

® Logging function of measurement data

PGR1C PVS1C CTD8E ZCT8E
(Electric power (Electric power (Vo\lguelga ) (VoIt;/Ael;cluBrrent) (CT (zCT
/leakage) /voltage sag) 9 9 9 extension) extension)
(@) O o O A A

O: With function A: Backup at intervals of 5 min and alarm history only.

Model KM1 has a data logging function. Log data is divided into the three types: data that is backed
up every 5 min, data that is backed up at arbitrary timing (5 min, 10 min, 30 min, 1 hour, 2 hours, 6
hours, 12 hours, or 24 hours), and alarm history that is backed up when an alarm is generated.

1) Data that is backed up every 5 min

This data includes the following items.
Total active power consumption, total regenerated energy, and total reactive power

2) Data that can be saved as log data at arbitrary timings

Log data is saved in conjunction with the time of the main body.
For the items, refer to "List of log data to be saved" on Page A-18.

3) Alarm history

Histories of alarms generated in the past can be confirmed via communication.
Data is saved every 5 min.
For details, refer to Page 3-21.
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1.2 Name and function of each partl

1.2 Name and function of each Eart

l Name of each part

o
<
o)
>
s
g

[1] DIN hook

A hook, which is mounted in each of the upper and lower parts of the main body, is used to
install the product in the DIN rail or on a wall. For the installation procedure, refer to Page 2-9 to
2-11.

[2] Setting switch

DIP switch and rotary switch are used. For the functions and setting procedure, refer to Page
1-7.
[3] Display unit
Displays the operating status of the main body by lighting or blinking LED. For details on the
function of each LED, refer to Pages 1-6 to 4-3.
[4] Display cover
This cover protects the display unit and USB port.
[5] USB port
Insert a USB cable to carry out USB communication with the main body.
[6] Connection connector cover
This cover protects the connection connector (on the main body side).
[7] Horizontally connecting hook

A hook is installed in each of the upper and lower positions. These hooks are used to connect
units to each other.
For the connection procedures ([7] to [9]), refer to Pages 2-7 to 2-8.

[8] Connector (on the main body side)
When connecting units to each other, insert the connector (accessory).
[9] Connector (accessory)

Inserted into the connector to connect connectors to each other (main body side).
* |t does not come with the measurement master.

[10]Rating name plate
Displays the model name, ratings, terminal assignments, etc.
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M Explanation of the display unit

*

peric ] [ | | | 1 | | |
(Electric power PWR ALM CT1 CT2 CT3 ZCT
fleakage) | | ] | | | —1 1
CONN COMM ouUT1 ouT2
pvsic ] [ | | | 1 | —1
(Electric power PWR ALM CT1 CT2 CT3
Woleges0) | | | | [ | — —1
CONN COMM ouUT1 ouT?2
(Voltage sag) PWR ALM
l 1 1| 1 1| l | ———1 —1
CONN COMM ouUT1 ouT2
vaule [ l l 1 1| | —1
(Voltage/current) PWR ALM CT1 CT2 CT3
l 1 1| 1 1| l | ———1 —1
CONN COMM ouUT1 ouT2
crose [ I | | | 1 | 1 |
(CT extension) PWR ALM CT1 CT2 CT3 CT4
l 1 1| 1 1| l 1 1| 1 1 ]
CONN COMM CT5 CT6 CcT7 cT8
zetse [ I | | | 1 | 1 |
(ZCTextension) ~ PWR ALM ZCT1 ZCT2 ZCT3 ZCT4
l 1 1| 1 1| l 1 1| 1 1 ]
CONN COMM ZCT5 ZCT6 ZCT7 ZCT8

Explanation of abbreviations

PWR (Green)

CONN (Yellow) :

ALM (Red)

COMM (Yellow):

CT (Yellow)
ZCT (Yellow)

OUT (Yellow)

Lights when the power supply is turned ON. Blinks when an EEPROM, RAM, or
RTC error occurs.

Lights when multiple units are connected.

Lights when an alarm is output.

Lights when RS-485 or USB communication is carried out.

Corresponding LED lights at the time of CT input.

Corresponding LED lights at the time of ZCT input.

Corresponding LED lights at the time of output.

* Normal and abnormal states are displayed by combining above LEDs that lights up or blink.
For details, refer to Page 4-3.
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1.2 Name and function of each partl

M Setting switch

DIP switches and a rotary switch are used for setting switches. DIP switches select communication

protocols, while a rotary switch sets a slave ID. When multiple units are connected, slave IDs are %
used to identify the units. (A rotary switch is used only for functional slaves and CT extension slaves. 2
The slave for measurement master will have a fixed ID of 0.) g
DIP switch
No.1l = Idle
No.2 = Selection of communication protocol: OFF CompoWay/F
vOoo ON Modbus
&1 ¢
» Rotary switch
Set a slave ID. : Do not use the IDs of 0 and 6-9.)

* The slave ID 5 setting is available in Model
KM1-EMUS8A-FLK only. Do not use the setting in
Model KE1 series.

* If multiple units are connected, set slave IDs in a way

to avoid duplicates.

* For information on Model KM1 series, refer to "Model KM1 User's Manual" (KANC-701).
* For information on the communication slave (DRT (DeviceNet)), refer to Model KE1 DeviceNet
Communication Unit User's Manual" (SGTE-718).

@® How to use setting switches

Be sure to use the switch when the power supply is turned OFF. The settings will be read
only when connected to a power supply and any change made during power distribution will
not be reflected. To make change, switch off the power first and change the settings. And
switch on the power again.

When selecting a switch, set it to the specified position securely by using a small flat-head
screwdriver.




I Chapter 1 Overview

1.3 System confiquration

M Model type

In this manual, an object that has been set in a state where various measurements and monitor can be
performed is defined as "System."

®)
<
)
<,
)
=

This product allows an independent unit (single-unit configuration) or multiple units connected
(multiple-unit connection configuration) to perform data measurements and status monitor. From here,
the description of this manual therefore employs as "a system" an object that has been set in a state
where various measurements and monitor can be done, regardless of whether one-unit configuration
or multiple-unit connection configuration is used.

Measurement master Functional slave CT extension slave Communication
slave
PGR1C PVS1C VSU1B VAU1B CTD8E ZCT8E DRT
(Electric power (Electric power | (Voltage sag) | (Voltage/cur (cT (zCT (DeviceNet)
/leakage) /voltage sag) rent) extension) extension)
Master behavior (@) (@) X X X X X
Independent behavior O O O (@) X X X
CT expansion O O X X X X X
ZCT expansion O X X X X X X
c Voltage sag X O O X X X X
o
°©
S Leakage O X X x X O X
= .
£ Electric power O O X X O X X
(=]
é Electric currents @) O X O O X x
é Voltage @] @] O O x x X
()
§ Open phase @] @] O O x x X
(9]
= Reverse phase O O O (@) X X X
Non lied from AC100~240V
Power voltage AC100~240V 50/60Hz one (supplied fro €100-240
measurement master) 50/60Hz

O: Enabled (with)
X: Disabled (without)

* Master behavior is an operation for setting connections with slaves or sending or receiving measurement data
on slaves.

* Independent behavior is an operation that is performed for measurements or status monitor with a single unit
configuration adopted.

* CT expansion is a function by which CT extension slaves can be connected.

* ZCT extension is the function allowing the connection of ZCT extension slaves..
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1.3 System configuration I

Bl Configuration

This product is used in the unit independent or multiple-unit connection configuration (connection of
the measurement master with functional slave and CT extension slave).

*1. For information on the communication slave, refer to "Model KE1 DeviceNet Communication
Unit User's Manual" (SGTE-718).

* 2. For information on the combination of units, refer to "Model KM1/KE1 Series List of
Combinations" on page A-20.

o
<
o)
>
s
g

@® Multiple-unit connection

Connecting the measurement master to a functional slave or a CT extension slave can expand
functions.
(Functional slaves cannot be connected to each other.)

In addition, a CT extension slave must be connected to the measurement master.
* A CT extension slave behaves when power voltage is applied from the measurement master.

Connection of units uses a horizontally connecting hook and a connector. Appropriately insert the
connector to send and receive data between the units and to apply power voltage.

Inappropriate insertion may cause problems, such as data communication error and power failure
in the unit. (Figure 2)

* For the connection procedures, refer to Page 2-7.

¢ & Attach the connector.

n Il
Mool [ifo B ol Mo om J

X )

(XN KONCIMERE)
EEEEEE

DO O®
@@

) EEEEE EEREE)
EEEE X2 HREE)
IS FreEom
Figure 1
Occurrence of communication errors

Master Slave
I

Power | |

voltage | / | >
NG < : é { Measurement data

Figure 2 Note: Power voltage is applied to the CT extension slave only.

If settings of a functional slave or a CT extension slave are changed directly not via the
master when multiple units are connected, supply the power to the system all over again.
* As shown in Figure 3, prevent multiple wiring for RS-485 connection within a system.

RS-485

I————————————————1

|

PGR1C VSU1B CTDS8E ZCTS8E ZCT8E
(Electric (Voltage (CT (zcTt (zCT |
power sag) extension) | extension) | extension) | |
/leakage) :

Figure 3
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@® Minimum configuration

A measurement master or functional slave can be used independently.

*  Assingle unit of CT expansion slave is not available.

L I[II'IIOJ-HOII'II d
N mf@
@D

@) o)
@® @
P @@
P @®
Pe @®
om0
%_J
Measurement master
functional slave

\

cooo

oo =

.8

oooo

[e)."{e]

SNCHC)

[

[®)

EIE)

Communication slave

@® Maximum configuration

'@
@®

@

N

CT extension slave

One measurement master can connect to a maximum of four units, including functional slave

and CT extension slave units. A communication slave can connect to only one unit.

cooooo

cooooo

= GO0 COMME
() V|

Communication

Measurement

Functional slave

slave master CT extension slave
y A

OO 0RO MO oI ORI Ol IO o ool oMol
L 1 9@ O (CICAEIC) (CIERCIC) EICREIC) [CICREIE) & 'CRENE
| . D) ® Lnﬁn EICRIC) Lnﬁ ICICKE)
PP cooNS crocoa crecon @' crocoa [ .
[ OO Ol — L L O
ERE) @,
® @ &
® @ PP @ CECE UWU‘]H’UW ClENELE &
@ @ @ T @@ " "o® | T oWl " Td'e® &

0] o 0] o (o] Q (o] [e] (o] Q [e] [e] (o] [e]

i N,
Measurement I
Communication master Functional slave

slave

Only one communication slave

Only one measurement master

CT extension slave

A maximum of four units, including functional

slave and CT extension slave units

* For the communication slave (DRT (DeviceNet)), refer to "Model KE1 User's Manual"
(SGTE-717) and "Model KE1 User's Manual for DeviceNet Communication Unit

(SGTE-718).
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1.3 System configuration I

@® Multiple-system configuration

Model KE1 is a system containing a maximum of six units. Multiple-system configuration can be
made via RS-485 communication.

The diagram below shows an example of the configuration consisting of the following multiple
systems where masters are connected with the wire for RS-485 communication. The three
systems are the configuration of the connection between power measurement and leakage
detection in Model KE1, single unit configuration for voltage sag detection, and the configuration
of the connection between energy classification and power measurement in Model KM1 series.

o
<
o)
>
s
g

@ Example of multiple-system configuration
Purpose of use : Classification of energy by equipment of single-phase 3-wire system line.
Power measurements by single phase 3-wire system, 3-phase 3-wire
system, and 3-phase 4-wire system
3-phase 3-wire system earth leakage and instantaneous voltage drop

RS-485 monitoring.

e S Al

I PGR1C CTDS8E CTDS8E ZCT8E I

I| (Electric (CT (CT (ZCT |
power extension) extension) extension) |
/leakage)

| Slave ID:1 | Slave ID: 2 Slave ID:4 | |

| LLUnit No.: 01 Unit No.: 02 | Unit No.: 03 Unit No.: 05 I

1 System
|
I VSU1B |
I| (voltage I
sag)
|
| Slave ID: 3 | * |f it is included in the system above, inter-unit
I Unit No.: 04 communication is carried out. This makes
| communication slow.
b= == = = This means that using it as a different system makes
2 System communication faster.

.* .* .* .*

PMU2A

|
|
|
I system)
|
|

(Power-two

Unit No.: 06

CTD8E
(cT
expansion)

Slave ID: 1
Unit No.: 07

EMUSBA
(Pulse/
temperature)

Slave ID: 5
Unit No.: 08

Set slave IDs in a way to avoid duplicates within the same system.

3 System

Make sure the communication protocol matches across the entire systems.
Set unit numbers in a way to avoid duplicates across the entire systems.
Within a system where multiple units are connected, do not use RS-485 wiring for multiple

connections.
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1.4 Format standard

O
S B Format standard
<
5 KO1-OOOOO-FLK
[1] [2] [3] [4] [5] [6] [7]
[1] K : Product of measurement monitor
[2] E : Smart Measurement and Monitoring Instrument
M : Smart Power Monitor
E : Smart Measurement and Monitoring Instrument
[3] 1 : Series No.
[4] OOO Unit type

PGR Power/leakage monitor unit
PVS Power/voltage sag monitor unit
VSU Voltage sag monitor unit
VAU Voltage/current monitor unit
CTD CT Extansion Unit
ZCT ZCT Extansion Unit
DRT DeviceNet communication unit
EMU Pulse/temperature input unit
[5] OO : Number of input circuits
[6] O : Blank: No output
A NPN transistor X 3 outputs
B larelay X 2 output
C larelay x 1 output + NPN transistor 1 output
E 1larelay x 1 output

[7] FLK With communication function
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I Chapter 2 Preparation

2.1 Flow before use
B

Make settings of communication protocol and slave ID with setting
Initial Settings switches.
(Refer to Page 1-7.)
* For the units to be used, use the same communication protocol.
* Confirm that slave IDs are not duplicated between units.
Initialize setting values via USB communication. (Unit no. XX)
Initialize the units via USB communication or RS-485 communication.
Setting item
+  Setup of unit no.
+ Setup of connection configuration
+ Arbitrary setting (alarm output setting, setting of log data to be
saved, etc.)

* Since CT expansion slave has a terminal for RS-485 communication,
make the settings via RS-485 communication that is carried out via
USB communication or the measurement master.

*  Set unit numbers in a way to avoid duplicates across the entire
systems.

* For examples of initial setting, refer to Page 2-3.

i)
=
D
e
Q
=
o))
=5
o
>

Perform installation
Installation * If power voltage has been applied, turn OFF the power supply.
Installation procedure
Installation of DIN rail (refer to Page 2-9)
+ Installation on a wall (refer to Page 2-11)
* When using multiple units, connect them and then install them in the
DIN rail.
* |Installation on a wall is not allowed when multiple units are used.

Perform wiring.

Wiring *  Perform wiring from the lower stage.

* When performing wiring, use input/output configuration and
examples of wiring diagram for the reference.
(Refer to Page 2-16.)

h 4

Turn ON the power supply.
Power ON *  Between terminals [1] and [2] in each unit,
apply the power voltage.

* For the setting, use KM1/KE1-Setting.
For how to use KM1/KE1-Setting, refer to "KM1/KM1 User's Manual for Setting Tool"
(GAMS-010).
Download KM1/KE1-Setting and the manual at i-Web (http://www.fa.omron.co.jp/).
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2.1 Flow before use I

m Setting example

System Configuration : Master --- PGR1C (Electric power/leakage)
Slave --- VSU1B (Voltage sag)
ZCT8E (ZCT extension)

Purpose : Measurement of power of 3-phase 3-wire line and monitoring
of voltage sag
Monitoring of leakage in pieces of equipment Ato F connected
to 3-phase 3-wire line

o
Setting switch . Set the Pin no. 2 of DIP switch to OFF (CompoWay/F) across @
the entire system. 8
Using the rotary switch, set the slave ID. o
CTDS8E (CT expansion) --- 1 (Because the setting range g-
of slave ID is from 1 to 4) -]
Unit no.
CTD8E  --- 03 (Because the setting range of unit no. is from
00 to 99.)

* A unit no. is assigned by higher equipment (example: PC) to identify units from each other.

Connection configuration H'11
0 0 0 1 0 0 0 1
- - With/without With/without With/without With/without With/without With/without
slave ID 6 slave ID 5 slave ID 4 slave ID 3 slave ID 2 slave ID 1
1 1
Power R ™4 ) g ) 6 | 1 T Load
supply g =19 ¢ | | t side (L)
side (K) T T ] ] I
—
) 4 Load Load Load Load Load
» kol - NI
3
® @ © ~e_____¥
@ @ Voltage input in PGR1C
@ ZCT input in PGR1C
PGR1C VSU1B ZCT8E (Leakage in equipment A)
(Electric power (Voltage sag) (ZCT extension) @ CT1 and CT3input in PGR1C
/leakage) (Current in equipment A)
Unit no. 01 Unit no. 02 Unit no. 03 @ ZCT1 to ZCT5 input in ZCT8E
Slave ID: 1 Slave ID: 2 (Leakage in equipment B to F)
® Voltage input in VSU1B
_ @ - (Monitoring of voltage sag)
l -, !
T O :5ACT
— :ZCT
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e Setting list of units
PGR1C (Electric power/leakage)

Electrical system 1 applicable phase wire : 3-phase 3-wire
Dedicated CT type for measuring block 1 :5A
Leakage comparison value : 30 mA
Leakage operating time 1 :05s
Unit no. 101
Communication speed : 9.6 kbps
Data bit length . 7 bits
Stop bit length : 2 bits
1Y Vertical parity : Even
% Transmission wait time :20ms
Q
=
Q
=2 Electrical system 1
©) applicable phase wire
S5
@ @:
D @
OMRON ___ KELPGRIGFLK

o s |:|

RS-485 i Y s f o Y
e [0 OO B
_\‘:__(5)__@““ ": ZCT Input
@ @6 ®
1T T AT "
Power voltage '{@_ _@ e _": Measurement block 1

(CT input of system 1)




2.1 Flow before use I
VSU1B (Voltage sag)

Phase and wire system where electrical system 1 is applied : 3-phase 3-wire

Voltage sag detection function 1 . Vrs (Monitoring of voltage between R and S)

Voltage sag detection function 2 : Vst (Monitoring of voltage between S and T)

Voltage sag detection function 3 : Vir (Monitoring of voltage between T and R)

Voltage sag detection voltage 1 : 400V

Voltage sag detection voltage 2 : 400V

Voltage sag detection voltage 3 : 400V

Voltage sag duration 1 : 0.02s

Voltage sag duration 2 : 0.02s

Voltage sag duration 3 : 0.02a v
Unit no. . 02 8
Communication speed . 9.6 kbps )
Data bit length : 7 bits =
Stop bit length . 2 bits 8
Vertical parity . Even

Transmission wait time : 20ms

Electrical system 1
applicable phase wire

@ @
@ @i
OmRrRonN KE_l-_\/;U_lB_-F_LK
o s |
RS-485 s s e
® ©:
(oMo}
lole}
Power voltage /H——————=
ZCT8E (ZCT extension)
Leakage comparison value 1 : 30 mA
Leakage comparison value 2 : 30 mA
Leakage comparison value 3 : 30 mA
Leakage comparison value 4 : 30 mA
Leakage comparison value 5 : 30 mA
Leakage operating time 1 : 05s
Leakage operating time 2 : 05s
Leakage operating time 3 : 05s
Leakage operating time 4 : 05s
Leakage operating time 5 : 05s
Unit no. : 03
ZCT Input 8 ZCT Input 6
N> =m0 TN 1]
O D8 @
Q) _©iIA @)
ZCT Input 7 omRon KELZCT8E ZCT Input 5
o e s s
OO0 o ZCT Input 4
:__ _. ZCT Input 3
S @O
® @i®_ o)
________ ZCT Input 2
(@A)
- ZCT Input 1

* For the setting range for each item, refer to "List of parameters" on Page A-13.
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I Chapter 2 Preparation

2.2

m External dimensions (unit: mm)

* Dimensions put in parentheses are applicable when DIN hook is pulled out.

Installation

45 in width X 96 in height X 90 in depth (Protruding portion is not included)

101

r”o oUoj

CEEE

(6)

.

r [JoMoll 1
il

L,,f)

45

(6)

:

19.2

=

96

90

[E] W b gy L — 7
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2.2 Installation I
m Connection method
Using horizontally connecting hooks and connection connectors, connect adjacent units to each

other.

e Horizontally connecting hook
This hook is used to securely fix units to each other on the DIN rail.

Installation procedure

Slide the white, horizontally connecting hooks on top and at the bottom of the
product until a clicking sound is heard and lock.

—

e
-
®

o
Q
=
Q
=8
o
S

"Clicking"

— 1 < —
THY O 0 OEY 0lFEY O
= o e m—] [ | N B sl ]
] bt RSl
 —  —  —  — i  E— T | —J  S—
Hoeem B EH oo B H o I EH coos B
1 i\ ’él-l%d
= adua == @Elg,%ﬂl EE.J = '@F

Removal procedure
Pushing the protruding portion encircled, slide it in the direction opposite to that in

which locking is done for installation.

Il I Il
Y OfJEY O Y OiEY O

Y _ofEy el
R e R %ﬁ@%mﬁ@

Hoearm B3 comm EH




I Chapter 2 Preparation

e Connector
This connector is used to connect units to each other.
Inter-unit communication can be carried out to expand functions.

+ Installation procedure

Lift the cover on top of the product and set the connection connector. Close the

cover before use.

i)
=
D
e
Q
=
o))
=
©)
>

+ Removal procedure

Open the lid at the top of the product, and remove the connection connector by
hooking a flat head screwdriver on the red circle portion shown in the figure.

*  Be careful not to make the flat head screwdriver contact the internal board.

* 1 When multiple units are used within the system, be sure to install the connector by

locking it with the horizontal connecting hook.
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2.2 Installation I

m Installation procedure

e Installation of DIN rail
When installing Model KE1, use the DIN rail or screws.
When using the DIN rail, fix it with three or more screws within the control panel.

Recommended DIN rail

Model Dimensions | Manufacturer
Model PFP-100N 1,000 mm OMRON
Model PFP-50N 500 mm

e
-
®

o
Q
=
Q
=8
o
S

End plate Model PFP-M (2 pieces)

Installation direction
The installation direction of Model KE1 has been determined. As shown below, place the

DIN rail vertical to the ground and install it in the horizontal direction. ,_Lf,

A

[

(:ﬂffffff%:(i ) C D C D C ) C D
h \
i

Vertical: O Horizontal: x Lateral: O Longitudinal: X




I Chapter 2 Preparation

+ Installation procedure
Lower the DIN hook, hook the upper claw on the DIN rail, and push it until the DIN hook

can be locked. Then lock it by raising the hook.

[2] Hook the upper

/ claw on the rail

[3] Insert the main unit. .

L

i)
=
D

e
Q
=
o))
=t
©)
>

[1] Lower hook ‘

+  Removal procedure
Pull the DIN hook out with a flat head screwdriver, etc., and then raise it from the lower

side.

>

Enlarged
view of
front side
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2.2 Installation I
e Installation on a wall
If the product is used as a single unit, it can be installed on a wall. When using multiple units, be
sure to install them in the DIN ralil.

Installation procedure

45

i [
[IfOR Ol
9.6, 0.9
®)

Do @D

CEEE
MTGRTG

T

102

e
-
®

o
Q
=
Q
=8
o
S

+ Installation procedure
Pull two DIN hooks on the back of the product to the outside until a clicking sound is
heard. Put them in the DIN hook holes and install them with M4 screws.

B © EE = EH:I
8] H
0 7 —J —T
o @ —
—
N | |E e
— M4 screw CICHCERE)
=l ¢ I== = [= [e): (el
“ o 5
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I Chapter 2 Preparation

2.3

Installation of dedicated CT, ZCT
B

The dedicated CT, ZCT is divided into the two types: split type and panel fixed (through) type.

[Co

mmon]

Measurement with single-phase 2-wire requires one dedicated CT, measurement with
single-phase 3-wire or 3-phase 3-wire requires two dedicated CTs, and measurement with
3-phase 4-wire requires three dedicated CTs.

+ The dedicated ZCT can be used for the measurement in single-phase 2-wire, single-phase

3-wire, 3-phase 3-wire, and 3-phase 4-wire.

+ Use of dedicated CTs in a circuit requires all the CTs to have the same standard.
+ The standard of the dedicated CTs to be used should match the settings of the dedicated

CT of Model KE1.
A dedicated CT has its polarity. Carry out wiring correctly between (K) and (L).
For terminal positions, refer to Page 2-16 and later.

+ Before making connections, confirm the directions of power supply side (K) and load side

(L). Wrong direction prevents correct measurements.

+ Securely close the terminal cover on the secondary side of dedicated CT.
+ Do not ground the dedicated CT. Doing so causes a failure.
+ Electric shocks may occur.

For the primary side wire to be clamped in CT, be sure to use a covered electric wire of 600
V or more in basic insulation.

When using a conductive object, such as bus bar, for clamping, ensure the basic insulation
at least by, e.g., covering with an insulator.

+ Avoid direct clamping in a line of 600 VAC or more.

[Sp

lit type]
Open the hook for the split/fixed type and clamp each phase. After clamping, securely
perform fitting until a clicking sound is heard.

[Panel fixing (through) type]
+ Securely fix the dedicated CT, ZCT to the panel, etc.

2-12



2.3 Installation of dedicated CT, ZCT I

[CT]

Load side
O ==
Load side R
(L)/ S
ég Loading ~
side (K)

For fixing a banding

Hook for
split/fixing type

ﬁoading side

(K)
Split type Panel fixing (through) type

?‘é]? band, etc. ) TN
X Terminal cover on the secondary \ i
~

side of dedicated CT

e
-
®

o
Q
=
Q
=8
o
S

Load side,
(8 f

Hook for split
/fixing type

Loading side

(K)
Split core type (for earth wire only)

* Connect the split core type CT (for earth wire only) to the ZCT terminal, not the CT terminal, to use
the CT as ZCT.

[zCT)
oad side

L
% v

Load side

(L)

Loading sideg ) )
(K) Loading side
(K)

Split type Panel fixing (through) type

2-13



I Chapter 2 Preparation

m  Wire connection and installation of dedicated CT, ZCT

This section describes the wire connection for each phase wire and the installation of dedicated

CT.

e Connection of dedicated CT

Single-phase 2-wire

)
>
CT
Product

To CT input

i)
=
D
e
Q
=
o))
=
©)
>

3-phase 3-wire (A (delta) wire connection)

R

7a)\

A\
%J °
Product

To CT input

T S

7

A
élj “
Produc

To CT input

3-phase 4 wire (Y (star) wire connection)

R

7)Y
A\
CT
Product
N

Product
To CT input

* When installing the dedicated CT, set K and L at the power supply side and load side, respectively.

Single-phase 3-wire

a R
\—

Ll T

Product
e}
To CT input 8

Sae v 3

e— &
S

CT
Product

To CT input

3-phase 3-wire (V wire connection)

R 7a)

A\
\é‘l °
Produc

To CT input

T S

7a)\
A\
%J °
Product

To CT input
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2.3 Installation of dedicated CT, ZCT I

e Connection of dedicated ZCT

Single-phase 2-wire Single-phase 3-wire

Loading side | Load side Loading side ﬁ AV Load side
® () ® ()
zZCcT S
Product Product ZCT
To ZCT input To ZCT input
3-phase 3-wire 3-phase 4-wire Y
D
o R IS
Loadgl(g); side ¢ A Load side Loading side N Load side =
T ® ® S ) )
ZCT T o
Product Product ZCT ©]
To ZCT input T(;ozg_cr input =

* When installing the dedicated ZCT, set K and L at the power supply side and load side,

respectively.

e Connection of split core type CT for earth wire only

Single-phase 3-wire 3-phase 3-wire

Loading side ﬁ Load side Loading side §_$7 Load side
(K) N I A WL (K) T L
zCT zCT
Product Product
To ZCT input To ZCT input
3-phase 4-wire
R
Loading side g Load side
K N L

Product
To ZCT input

* |Install the split core type CT for earth wire only so that K comes on the power supply side and L on

the GND side.
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I Chapter 2 Preparation

2.4  Input/output configuration and example

of wiring diagram
B

Terminal arrangements should be confirmed according to the numbers printed on the side face of
the product and on the terminal block.

Y m Model KE1-PGR1C-FLK
D
g e Terminal arrangements and input/output configuration
= 5 o)
o | : Electrical system 1
> | |
@ @ ' @ i <&— |nput voltage

® @

OMRON KE1-PGR1C-FLK

_________________

N I I I I
(N A

EZCT < ZCT input

RS-485
communication

OUT 1 and 2
Total power consumption Measuning block 1

pulse output - f 5@ - : T nout
Alarm output : | ! | inputs
p D G —
Power voltage | a 9 . :é: |

e Function of terminal

@ Power voltage © NC a CT-3S *

® (AC].OO to 240 V) NC CT-3L*

©) @ NC ZCT-K

la relay output

@ @ NC @ ZCT-L

® Transistor output ® CT-1s * ) Measurement voltage input P1
® Transistor output COM CT-1L* @ Measurement voltage input P2
@ RS-485 A (-) ® CT-2S * @ | Measurement voltage input P3
RS-485 B (+ CT-2L* @ | Measurement voltage input PO

ge Inp

* The capacity of CT-1 to CT-3 must be same.
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2.4 Input/output configuration and example of wiring diagram I

e Example of wiring diagram

* Single-2 wire * Single-3 wire

Power supply side (K)

Power supply side (K)

Load side (L)

L il RNT
N S s Je e L
O o> WOW R © o6
® @ @ ® @ @3
OMRON KE1PGRIC-FLK OMRON KE1PGRIC-FLK P
| o o o o 8
| i o | QJ
=
ZCT input ?_‘1
RS-485 communication @ @ RS-485 communication @ @ =] 6'
CT3 input P CT3 input S
Transistor output @ @ @ @ B Transistor output @ @ @ @ 3
CT2 input
la relay output @ @ @ @ 3 la relay output @ Ej) @ @
CT1 input CT1 input
L@ ©® ® P © @ ©® @ P
1 Load side (L) 1 Load side (L)
Power voltage Power voltage
+ 3-phase 3-wire - 3-phase 4-wire
Power supply side (K) Power supply side (K)
RST RSTN
INK! L
A A
®® 6 6, ® @O e
©, @ @1% ® @ @1
omRrRon KE1PGRIC-FLK OomRoN KE1PGRIC-FLK
o o o o o o
o o o o o o
ZCT input ZCT input S
RS-485 communication @ @ 3 RS-485 communication @ @ g
CT3 input I CT3 input
Transistor output ® ® @ ® 3 Transistor ouput | (B) ® @ ® 3
CT2 input
larelay output @ (i) @ 1a relay output @ @ @ @ 3
- CT1 input CT1 input
© @ ©® @ P L@ ©® ® =
[ [

Power voltage

Load side (L)

Power voltage

Load side (L)
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I Chapter 2 Preparation

m Model KE1-PVS1C-FLK

e Terminal arrangements and input/output configuration

________________

. P3 PO : Electrical system 1
@ @ @ ~+— |nput voltage
: © @ @ @
g OMRON KE1-PVS1C-FLK
Q
S o o o
N I

RS-485 | e

communication i i
O RS485T |

Al

OouUT 2
Total power consumption
pulse output
Alarm output

Measuning block 1

B
| Do ! g | CTinputs
i@ @ii SCT2LE 1t0 3

OouT1
Voltage sag alarm output

SRS
o

Power voltage 1

PWR L
e Function of terminal
@D Power voltage ©) NC @) CT-3S *
@ (AClOO to 240 V) NC CT-3L*
©) _ (@) NC NC
Solid-state relay output
@ @ NC Q NC
® Transistor output @ CT-1S * @) | Measurement voltage input P1
p ge inp
® Transistor output COM CT-1L* @ | Measurement voltage input P2
p ge inp
@ RS-485A (-) ® CT-2S * @ | Measurement voltage input P3
RS-485 B (+) CT-2L* @ Measurement voltage input PO

* The capacity of CT-1 to CT-3 must be same.
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2.4 Input/output configuration and example of wiring diagram I

e Example of wiring diagram

- Single-2 wire - Single-3 wire
Power supply side (K) Load side (L) Power supply side (K)
L RNT
N PL P2 * * * \l xl xl
®®® ARENAIINA ®@®o 0|, -
® @ @ ©) @ @1 =
OMRON  KELPVSIC-FLK OMRON  KELPVSIC-FLK 8
o o o EJ‘
o o o QJ
—t
o]
RS-485 communication @ RS-485 communication @ S
CT3 input CT3 input
Transistor output _CS) @ @ @ B Transistor output @ @ @ @ B
CT2 input
Solid-state relay output _@) @ @ @ B Solid-state relay output _(:_3) (i) @
CT1 input CT1input
L @ ©® @ 3 © @ ® @ 7
1 ; 1 i
Power voltage Load side (L) Power voltage Load side (1)
+ 3-phase 3-wire + 3-phase 4-wire
Power supply side (K) Power supply side (K)
Rl R
|
Ann Anw
@ @ O ©® Q@ GO
P3
® ©® @ @F ®© ® @ @F
OMRON  KELPVSIC-FLK OMRON  KELPVSIC-FLK
o o o o o o
o o o o
RS-485 communication @ a RS-485 communication @
CT3 input I CT3 input
Transistor output @ @ @ @ 3 Transistor output @ @ @ @ 3
1 CT2 input
Solid-state relay output @ Ei) @ Solid-state relay output @ @ @ @ 3B
| CT1 input - ] CT1 input
L @ ©® ® £ @ ©® @ ?
1 1

Load side (L) Load side (L)

Power voltage Power voltage
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I Chapter 2 Preparation

m Model KE1-VSU1B-FLK

e Terminal arrangements and input/output configuration

_______________

| P3 PO
@ @ o1 <— Input voltage
v @ @ @) @
'ié OMRON KE1-VSU1B-FLK
% o o o o
= o o o o e

508r;ﬁfnication Hé,z\_&:_zﬁs_‘.‘_.‘f?_._sfj
wotsge o memoupu =1 &) ©) @
N e OO
rovervatogs —+| D2 | ®

e Function of terminal

@ Power voltage ©) NC a NC
©) ) NC NC
la relay output
@ ) NC @ NC
® ) @ NC @ | Measurement voltage input P1
Solid-state relay output
® NC @ | Measurement voltage input P2
@ RS-485 A (-) ® NC @ | Measurement voltage input P3
RS-485 B (+) NC @ Measurement voltage input PO
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2

.4 Input/output configuration and example of wiring diagram I

e Example of wiring diagram

= Single-2 wire

© @ e

Power supply side (K)

A

® ® @ @

OMRON KE1VSULB-FLK

i o - -
i o - -

RS-485 communication @
Solid-state relay output @ i @
S ONON®

la relay output

®© e 66

Power voltage

» 3-phase 3-wire

® 20 e

Load side (L)

Power supply side (K)
RST

L

© ©o @

OmRON KE1VSUIB-FLK

o o s o
o o

RS-485 communication

Solid-state relay output

la relay output

935
® ® 6 ®
® 6 ® 6

+o
—+®

Power voltage

Load side (L)

= Single-3 wire

@ @ @ P3

Power supply side (K)
RNT

L

© ® @ @3

OMmRON KE1VSUIB-FLK

i o - -
i o - -

RS-485 communication@
Solid-state relay output @ (i) @
® @ ®
i

Power voltage

la relay output

®© 6 6 6

» 3-phase 4-wire

PO

Load side (L)

Power supply side (K)
RSTN

L

066

P3

P2

® ® @ @

P1

OmRON KE1VSUIB-FLK

RS-485 communication @ i
Solid-state relay output @ i @
larelay output @ i @

®)

® & 6 6

Power voltage

Load side (L)

2-21
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I Chapter 2 Preparation

m Model KE1-VAU1B-FLK

e Terminal arrangements and input/output configuration

i @

PO !
-+— |nput voltage

s ® ©@ @
g OMRON  KE1-VAU1B-FLK
2
o I s

NN N N

RS-485 ; ;
communication <_> @) i

Aarm output [+ | 5
arm outpu : @/@ P | CT inputs
| b ! < —
: AN CT2 ! 1t0 3
1 L S L !
Power voltage | o 9 i ECT1 5
L PR 1 LS LI )
e Function of terminal
@ Power voltage ©) NC a CT-3S *
@ (AClOO to 240 V) NC CT-3L*
® 1 I tput 1 © NG NG
arelay outpu
@ youm @ NC @ NC
® @ CT-1S * @ | Measurement voltage input P1
la relay output2 .
® CT-1L* @ | Measurement voltage input P2
@ RS-485 A (-) ® CT-2S * @ | Measurement voltage input P3
RS-485 B (+) CT-2L* @ Measurement voltage input PO

* The capacity of CT-1 to CT-3 must be same.
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2.4 Input/output configuration and example of wiring diagram I

e Example of wiring diagram

- Single-2 wire - Single-3 wire
Power supply side (K) Load side (L) Power supply side (K)
L A
N ° ° °
PL P2 l
(DO @ @ @ @
AR @ b o
O, @ @ O] @ @12 =
OMRON  KELVAUIB-FLK OMRON  KELVAUIB-FLK @
©
o o o i o i | m
OOOoOoda.d o s s E
—t
o]
RS-485 communication @ RS-485 communication @ i )
1 CT3 input CT3 input
larelay output @ @ @ @ B 1arelay output @ @ @ @ B
CT2 input
1a relay output @ @ @ @ B 1a relay output @ (i @
CT1 input CT1 input
© ® @ F ©0oo =3
o Load side (L) o Load side (L)
Power voltage Power voltage
+ 3-phase 3-wire + 3-phase 4-wire
Power supply side (K) Power supply side (K)
RST RSTN
1JJ LJJ
Apw Amm

oo o ® @ Q &

P3

® © @ @ ©® © @ @

omRon KE1VAULB-FLK ©OmRoN KE1VAULB-FLK
o o o s
o o o s

RS—48500mmunicaIi0n@ RS-4BScommunication@

CT3 input CT3 input
1a relay output

@
®

J
® ® G
® ® ®

la relay output
CT2 input

la relay output larelay output

CT1 input CT1 input

B 3

@ ©® &
® © ®

-0 b|l®
10 &

Load side (L)

1o
—®

Load side (L)

Power voltage Power voltage
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I Chapter 2 Preparation

m Model KE1-CTD8E

e Terminal arrangements and input/output configuration

Measuning block 2

Power voltage

' s L L — C'Ié itnpgts
: ! 0

:

g omRon KE1-CTDSE

o

g I
o | o o

Measuning block 1

CT inputs
¢ | 1to4

ouUT1 | @/ @
Alarm output 5

* To measure electric power with CTD8E, assign the measurement blocks 1 and 2 to the system 1
(system 2) of the measurement master. The setting is made in KM1/KE1-Setting.

* The assignment to the system 2 is available only when the unit is connected to Model
KM1-PMU2A-FLK in Model KM1 series.

e Function of terminal

@ NC ©) CT-7S* ) CT.3S *
@ NC CT-7L* CT-3L *
© la relay output © cres” CT-4S*
@ @ CT-8L* @ CT-AL*
© NG ® cr-is* @ CT-55 *
© NG CT-iL* @ CT-5L*
@ NC ® Cr-2s~ @ CT-6S *
NG CT-2L~ @ CT-6L*

* The capacity of CT-1 to CT-4 must be same. The capacity of CT-5 to CT-8 must be same.
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2.4 Input/output configuration and example of wiring diagram I

e Example of wiring diagram

Single-phase 2-wire
Example: For power measurement on 8 circuits

Power supply side (K)

LN
A\
P1 .
P2 CT8 input -U
C17 inpur [LOadFEUTTY 8
. e
———t=e=- CT6input (Load oo | EJ‘
(0 00 Of 2
® @6|olo @6 O ——plut. 2
®© ©-9-@ @) @% ’ -
T4
OmRON KE1-OOO10-FLK meOn KE1-CTDSE Load 1
oooooo lIoooooo )
S ——— e — *  Model KE1-CTDS8E does not operate as a single
| unit.
CT4 input For the operation, be sure to connect it to the

A
11
L

| |
@ :@ ® measurement master.
CT3 input

The number CT inputs required differ depending on

® ® @ :@ ® @ »:_‘ the line type.
1 Gr s Single-phase 2-wire: CT1 input
ey 1| @ @ ;© ® CTlinut Load -1 *  The number of circuits that can be measured in one
I @ Model KE1-CTDS8E unit is as follows:
L _%_G_@_“l @ @ Load [0 T—9 Single-phase 2-wire: Up to 8 circuits
Power voltage
Load side (L)
Single-phase 3-wire
Example: For power measurement on 4 circuits
Power supply side (K)
(RN
N
CT7 input
P1| o,
CT8 input
T k 4
I——aaa=m crsinputlLoad' oy £ &
10 @|0|0lo|e 6 @
| CT5 input
19 0'e'v'e'd® o @
: omRon KE1-0 0 010-FLK| OQMRON KE1-CTDSE |
§ n g
I oooooo booooo Load 0 1£”__‘
l|oooooo booooo
| M
] ! o8 nput |02 A BN *  Model KE1-CTDSE does not operate as a single
inpul ]
:@:@—'I unit.
CT3input For the operation, be sure to connect it to the
N
: ® ® @ :@ ® @ ﬁ Jﬁ; measurement master.
input LLO2d[—~x - *  The number CT inputs required differ depending on
CT2 input Y
1a relay output : @ @ @ :@ @ @ inpu | the line type. p q p g
| ® l@ ® @ CT1 input Single-phase 3-wire: CT2 input
IL 1__%__ __ @ *  The number of circuits that can be measured in one
Power voltage Model KE1-CTDS8E unit is as follows:

Load side (L) Single-phase 3-wire: Up to 4 circuits
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I Chapter 2 Preparation

3-phase 3-wrie
Example: For power measurement on 4 circuits
Power supply side (K)

RST
1

P CT7 input
P P2|
CT8 input
1
B} e T T = "T(Smput,rc“:‘.I J\‘w H
= 1 L
Ko |0 @|0|®)o |06 &
[
& 0 0e'eilowd @
?_J'_ 1 omron «km1-pmuDa-FLk|lomRON KE1-CTDSE
= ] T —4 « .
o | ooooo Fooooo Load f»—« Model KE1-CTD8E does not operate as a single
) |l ooocooo Fooooo D unit.
! 1 F A f_" \ For the operation, be sure to connect it to the
! oad[/x >—14
] I CT4 input f measurement mf’:lster. ) ) _
1 @ l® g *  The number CT inputs required differ depending
1 | 4R)|CT3 input on the line type.
' ® 6 o © ©Q® iasre 3-phase 3-wire: CT2 input
aemopu | @ @ ® 1® @ @ G JLoad A4 *  The number of circuits that can be measured in
’ i J— one Model KE1-CTDS8E unit is as follows:
: @ ® @ @ ® @ 3-phase 3-wire: Up to 4 circuits
- r - r - es a» e o
Power voltage
Load side (L)

3-phase 4-wire
Example: For power measurement on 2 circuits

Power supply side (K)

)
RS
P1;
P3
P2 o
CT7 input
:----- ---.“-' CT6 input
10 @006 & _—
[
1 0'0®ed®d et—,
|omnon KM1-PMU1A-FLK | PmRON KE1-CTDSE Inanl A% 0 - E:_.
|| oooooo Looooo —_— =
: oooooo Fooooo
0 . .
| | *  Model KE1-CTD8E does not operate as a single
@ 1@ . Mod
e & @ :@ ® @ ® - For the operation, be sure to connect it to the
1 - CT2 input measurement master.
tarelyouput )| D @ @ ' @ ® ® *  The number CT inputs required differ depending
: ® 0 0 C” et on the line type.
0 @ @ |® @ 3-phase 4-wire: CT3 input
—remfrm———- 1 - *  The number of circuits that can be measured in
Power voltage Load| W] i"—_‘ one Model KE1-CTDS8E unit is as follows:
3-phase 4-wire: Up to 2 circuits

Load side (L)
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2.4 Input/output configuration and example of wiring diagram I

m Model KE1-ZCT8E

e Terminal arrangements and input/output configuration

ZCT inputs . ﬁCTE @@ | ZCT inputs
7,8 : b | 5,6

| @.@ P @@ g

o == 1 v e o

OomRON KE1-ZCT8E ]
Q
=8

o o o S

o o o

pommooee 1 KL . ZCT inputs
Ala?rrllJ-cl;u1tput 4_@/_@) @® 1to4
b i K LF
® @ E = ECTE
e Function of terminal

@ NC ©® CT-7K * Q) CT-3K *
®@ NC CT-7L* CT-3L*
® 1a relay output O cT8K” CT-aK*
@ @ cT-8L* @ CT-4L*
® NC @ CT-1K * @ CT-5K *
® NC CT-1L * @ CT-5L *
@ NC @® CT-2K * @ CT-6K *
NC CT-2L* @ CT-6L *
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I Chapter 2 Preparation

e Example of wiring diagram

Single-phase 2-wire

Power supply side (K)
LN

P1 ZCT7 input
P2
[Load}]
E ZCT8 input
5 Coza
B ZCT6 input
g.)‘ T .: |
o W ©@|® NOR®) @ Load —
a ZCT5 input
1
S © ©6'v)o'ed o
OMRON  KE1-PGRIC-FLK [fOMRON KE1-ZCT8E

IDooooo
Ihooooo
1

i o - -
i o - -

*  Model KE1-ZCT8E does not function as a
single unit. Be sure to connect it to the

measurement master.

@ 10 *  According to the type of wire, the number of

1 ZoT3 ot ZCT inputs required for the measurement of
® & @ 1® ® @ ? one piece of load is different.

I [Load| ] *  The number of circuits that Mpdel KE1-ZCT8E

1arelayouput 1| @) @) © 1® @ © @< can measure per load is as follows:
1 Single phase 2-wire: Up to eight circuits
@ ! @ @ @ @ ZCT1 input
“FFee- [Coaat

Power voltage
Load side (L)

Single-phase 3-wire

Power supply side (K)
RNT

L

ZCT7 input

5(-—0
3}4—«

P1

P3
p2 ZCT8 input

L I ZCTGMJ_I
1 1
|0 ooollw|loo & —
1 1
@ ooeleo's®d & H
1| omRON KE1-PGRIC-FLK [JOMRON KE1-ZCT8E g
: ooooOd IDooooo 3‘/‘—"
Hi=l=l=le el i Y *  Model KE1-ZCT8E does not function as a
I : f_" single unit. Be sure to connect it to the
1 measurement master.
'@ *  According to the type of wire, the number of
1 @ 1 9 yp
1 1 ZCT inputs required for the measurement of
1 ® ® 0 1 ® ©® Bf'—" one piece of load is different.
tarelayouput 1| 3) (4 (©) |@ @ @ *  The number of circuits that Mpdel KE1-ZCT8E
T T can measure per load is as follows:
: ® @I @ @ e Single phase 3-wire: Up to eight circuits

Power voltage

Load{ I
W

:/rr——«

Load side (L]
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2.4 Input/output configuration and example of wiring diagram I

3-phase 3-wrie
Power supply side (K)
RST

Ly

ZCT7 input

P1

=i g’-—(l
=i g’r—(i

P3 i
P2 ZCT8 input

ZCT6 input

e I I U
[
1 -
olollw /e @ [wii== K
ZCT5 input %

1 QL

D@ ,'© ‘©® @ @ ! 3

OMRON  KE1-PGRIC-FLK [JOMRON KE1-ZCT8E Loa =§ 3 ?-_JI-
Dooooo 'Dooooo *  Model KE1-ZCT8E does not function as a 8

o o | IC]E]C]C]C]C]
1

§~—0

single unit. Be sure to connect it to the
measurement master.

L

1 — *  According to the type of wire, the number of
@ |® ZCT3|nput Br ZCT inputs required for the measurement of

@ (®) one piece of load is different.
©®©® 00 |® ©Q @ — [Load FHH—F—% The number of circuits that Mpdel KE1-ZCT8E
tarelayouput 1| 3) @) @) 1® @ ©® O™ can measure per load is as follows:
T 3-phase 3-wire: Up to eight circuits
@ :® @ @ ZCTlinput 3("—0
U

Power voltage Load side (L)

3-phase 4-wire
Power supply side (K)

RSTN

L

ZCT7 input

—@
. o=
ZCT8 input

P3
P2
PO| S
LoadFHH—=F
ZCT6 input

@ @ @ ZCTSmpu!iLoad WEE_“
®© ®O@)|ewao @_ﬁ

OMRON  KEI1-PGRIC-FLK |;OMRON Load

&

g

®|®

®
®

KE1-ZCT8E

]
1
1
1
1
: ooOoOooO ICDooooo @E&Eﬁ—“
| BeEEas ICooooo ZCT4 input ' *  Model KE1-ZCT8E does not function as a
1 : E A—p—e single unit. Be sure to connect it to the
b oadf I
1 = measurement master.
1 @ : @ Zm " *  According to the type of wire, the number of
1 —— ZCT inputs required for the measurement of
1 — [T—rm ) -
I ®® 0 \ ® ® @EEE?_" one piece of load is different.
tareayouput 1| B @ © i ® @ @ ZCTZLI' *  The number of circuits that Mpdel KE1-ZCT8E
t 1 can measure per load is as follows:
1 ® 1O @ ® Wz | 3-phase 4-wire: Up to eight circuits
I-'—-'—----I Load%g

Power voltage .
Load side (L)

2-29



I Chapter 2 Preparation

2.5 Wiring

m Requests for wiring

Do not change the terminal screws, but use existing screws.

+ To prevent being affected by noise, wiring of signal line should be different from that of power
line.

+ Cable to be used for wiring terminals excepting CT should be twist pair AWG25 (whose
cross-sectional area is 0.205 mm2) to AWG12 (whose cross-sectional area is 3.309 mm?2).

+ For circuits in use, select appropriate cables.

+ When connecting dedicated CT, use the cable for dedicated CT (Model KM20-CTF-CB3: 3
m).
When doing so, connect the shrinkable tube side to the dedicated CT.
For RS-485 connection, the total cable length is up to 500 m.
Do not ground the dedicated CT or RS-485 signal line. Doing so causes a failure.

+ For the terminal section, carry out wiring by using a solderless terminal.

+ Use wiring materials and crimp tools that are suitable for the solderless terminal.
Tighten a terminal screw to the torque of 0.69 to 0.88 N-m.
For a solderless terminal, use the M3.5 terminal whose shape is as follows.

I 2

i)
=
D
e
Q
=
o))
=
©)
>

m Wiring
e Power voltage
PGR1C PVSi1C VSU1B VAU1B CTD8E ZCT8E
(Electric (Electric (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
power/leakage) power/voltage sag)
@) @) O O X x

O: With terminal  X: Without terminal

Connect between terminals [1] and [2].
The specifications are as follows.

Power voltage Consumed power
AC100~240 V (50/60 Hz) Measurement master : 10 VA or less for
independent behavior.

ess at the time of maximum expansion
Functional slave: 10 VA or lower
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2.5 Wiringl
e USB port

Connecting Model KE1 and a PC via a USB cable can make settings and read measurement
values. In addition, supplying power from a PC via USB (driving USB bus power) can make
settings only. For the functions available via a USB port, refer to the table below.

*1. For the USB cable, use mini-USB type B.

*2  If settings have been made via USB, remove the USB cable from the product, and then
supply the power to it. When reading measurement values via USB communication,
remove the USB cable once after the setting change, and then connect the product again.

When one product is used When multiple units are connected
Without power For all models, only settings can be Only the measurement master can be
voltage made. set.

With power voltage For all models, settings and reading of | Connecting the measurement master
measurement values can be performed. can perform settings and reading of
measurement values. Settings of the
slave connected to the measurement
master and reading of the measurement
values can be performed.

*3  Connect the USB cable only when USB communication is required. If the USB cable is
always connected, and the power supply to the product is turned ON/OFF due to
instantaneous voltage drop, etc., the product cannot be started up normally to make
measurements.

*4 Do not carry out RS-485 communication during USB communication. (Doing so may return
a response.)

e
-
®

o
Q
=
Q
=8
o
S

Il
[MToR{oTT

e Input voltage

PGR1C PVS1C
(Electric power (Electric power VSU1B VAU1B CTD8E' ZCT8E ’
lleakage) Ivoltage sag) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O O O o] X X

O: With input  X: Without input

Connect the wire between (21), (22), (23), and (24) terminals in the measurement master and
slave units.

* When wiring, avoid error in the order of phases. An error will cause incorrect
measurement.

[PMU1A (electric power)]

Single Single 3-phase | 3-phase
phase phase 3-wire 4-wire
2-wire 3-wire
P1
@ L R R R
P2
@ N N S S
P3
@ - T T T
PO
@ | ~ | | | "

* Indication of voltage: VA@®): Indicates a voltage between [A] and [B].
Example: Vrs indicates a voltage between R and S.

2-31



I Chapter 2 Preparation

e CTinput
PGR1C PVS1C
(Electric power (Electric power (Vo\lguelga ) (Volte\llAel;cluBrrent) (CTCe-;tIzziEion) (ZCTZgIt—grllzsion)
/leakage) /voltage sag) 9 9 9
CT/ZCT CT/ZCT CT/ZCT CT/ZCT CT/ZCT CT/ZCT
0/0 O/ x X [ X O/ x O/ x x/O

O: With input  X: Without input

[PGR1C (power/leakage), PVS1C (power/voltage sag), VAU1B (voltage/current)]
The connection terminal of the dedicated CT and the number of circuits to be measured in
each phase and wire system are shown below.

U

) Single Single 3-phase | 3-phase

8 phase phase 3-wire 4-wire

o 2-wire 3-wire

= CT1([13]-[14]) L R R R

5 CT2([15]-[16]) L - - S
CT3([17]-[18)]) L T T T
Number of 3 circuits | 1circuit | 1 circuit | 1 circuit
measurement
circuits

[CTD8E (CT expansion)]

In this case, terminals [9], [10], [13], [15], [17], [19], [21], and [23] are specified as S, and
terminals [10], [12], [14], [16], [18], [20], [22] and [24] as L.

Single Single 3-phase | 3-phase

phase phase 3-wire 4-wire

2-wire 3-wire
CTL1([13]-[14) L R R R
CT2([15]-[16)) L T T S
CT3([17]-[18)]) L R R T
CT4([19]-[20]) L T T -
CT5([21]-[22) L R R R
CT6([23]-[24) L T T S
CT7([9]-[10]) L R R T
CT8([11]-[12]) L T T -
Number of 8 circuits | 4 circuits | 4 circuits | 2 circuits
measurement
circuits

* Measurement of power with CTD8E requires creating an association between a measurement block
and voltage input system of a measurement master (Measurement block synchronization setting).
For detalils, refer to page 3-3.

* CT1to CT4 are classified as measurement block 1 and CT5 to CT8 as measurement block 2.

*1 Do not touch charging metal part of the dedicated CT terminal. Electric shocks may occur.
*2 Do not ground the dedicated CT. Doing so causes a failure.
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2.5 Wiring I

*3  When measuring electric power containing higher harmonics, such as inverter primary current,
select a dedicated CT having allowance to standard load. For the current waveform (effective
value of 2 A, and peak value of 8 A) as shown below, a dedicated CT of 50 A must be used. If
5ACT is used, saturation occurs, preventing obtaining correct measurement values.

In general, entering a filter, AC reactor, etc., between the power supply and an inverter greatly
changes the ratio of current and effective value of the inverter primary current. The ratio also
changes depending on the capacitor, diode, etc.

i

Current peak value of 8 A

-} --- Current effective value of 2 A

T
=
D
e
, , 2
Example of inverter primary current waveform Q
—+
S
e ZCT input
PGR1C PVS1C
(Electric power (Electric power \I/tSlﬂB ItVAl;llB t CTCT?sE. ZCTZC-I;SE .
/leakage) Ivoltage sag) (Voltage sag) (Voltage/current) (CT extension) ( extension)
O X X X X O

O: With input  X: Without input

[PGR1C (power/leakage)]
When connecting the dedicated ZCT, connect a wire between the terminals [19] and [20].

In this case, the terminal [9], [11], [13], [15], [17], [19], [21] and [23] is treated as K and the
terminal [10], [12], [14], [16], [18], [20], [22] and [24] as L.

[ZCT8E (ZCT extension)]

When connecting the dedicated ZCT, connect wires between the terminals [9] and [10], [11]
and [12], [13] and [14], [15] and [17], [18] and, [19] and [20], [21] and [22] and [23] and [24].
In this case, terminals [9] and [11] are treated as K and terminals [10] and [12] as L.

e RS-485 communication
Eeccponer | (Eecricponer | VSUIB | vate | crome | zoree
/leakage) /voltage sag) 9 g 9
O O (@) (@) X X

O: With terminal  X: Without terminal

When using RS-485 communication functions, connect a communication cable between
terminals [8] and [7].

(®)<+—=B® A termination resistor must be connected to each end
Model KE1 RS-485 of the transmission path. Each termination resistor
D=—AC) should be 120 Q (1/2 W).

Communication connection diagram

+ For the connection configuration, 1 : 1 or 1 : N is applicable. The number of connected units
is as follows: when the protocol is CompoWay/F, 31 units, and when Modbus, up to 99 units.
The total cable length is up to a maximum of 500 m. For the cable, use a twisted pair cable
with shield (AWG24 (cross-sectional area of 0.205 mm?) to AWG14 (cross-sectional area of

2.081 mmd).
Do not ground the RS-485 signal line. Doing so causes a failure.

* Do not carry out RS-485 communication during USB communication. (Doing so may
return a response.)
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e Output
PGR1C PVS1C
(Electric power (Electric power (Vo\lguelga ) (Volt;/Ael;cluBrrent) (CTCeIgriEion) (ZCTZ;;It—Srllzsion)
/leakage) /voltage sag) 9 9 9
o o O O O O

O: With output

To enable alarm output, connect wires in each unit as shown in the table and diagram below.

PG.Rlc PYSlC VSU1B VAU1B CTD8E ZCT8E
(Elﬁgg;(cagg\)/ver (I/EJiﬁgécepsoa\llg)ar (Voltage sag) (Voltage/current) extéﬁ;rion) ext(grgi[)n)

mv) Between

o OUTL | terminals RY SSR RY RY RY RY
S ®-@

o Between

= OUT2 | terminals TR TR SSR RY

S ®-0®

RY TR SSR
(Relay output) (Transistor output) (Solid-state relay output)

*1. SSR outputs voltage sag alarms only.
*2. For information on the function setting of output terminal, refer to page 3-18.0ne relay output

point exists.
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Chapter 3.  Functions

3.1 LiSt Of FUNCLONS ...ttt 32
3.2 BaSIC fUNCLIONS .....cvvrieeierieeieireeie sttt senas 33
B Applicable phase wire 33
B Synchronization selection for measuring block 33
B Dedicated CT type 33
B VT ratio 34
B CT ratio 34
B |ow-cut function 35
® Low-cut current value 35
® |eakage Low-cut current value 35
® Average count 35
B | ogging function 3-6
B CT signal detection 36
B Measurement function 37
® Active power 37
® Integrated power amount 37
® Current 38
® Voltage 38
® Power factor 3-8
® Reactive power 3-8
® Frequency 39
® |eakage 39
3-3 Voltage sag (instantaneous voltage drop) detection function...... 3-10
B Object subject to monitoring of voltage sag 3-10
B Setting of conditions for voltage sag detection 311
B Voltage sag history 311
B Operation at the time of power supply voltage sag (power failure)..........c.cccueeeuee.
B Examples of operations for voltage sag detection
3.4 Leakage detection fuNCON ...
B Detection function
B | ogging of measured value
B Available CT
B Notes
B |nstallation examples
35 Voltage/current monitoring fUNCLON ..o

B Overvoltage/undervoltage

B Overcurrent/undercurrent

B Open phase (Fixed unbalance factor)

B Opposite phase
3.6 (@ 10]1 10y U [ 2 o ) o

B Ouptut terminal 1/output terminal 2/output terminal 3 function setting...

B Integrated power amount pulse output

® Pulse output unit

B Voltage sag alarm output

B [eakage alarm output

B Open phase (fixed unbalance factor) alarm output

]

]

Opposite phase alarm output
Alarm output
Alarm history
Time chart of alarm output function
Active input setting
Active power alarm output
Over current alarm output
Under current alarm output
Over voltage alarm output
Under voltage alarm output
Power factor alarm output
Reactive power alarm output
3.7 Other fUNCHONS ..o

B Simple measurement

B Electric energy conversion coefficient

H Time

B |nitialization




I Functions

3.1 List of functions

PGR1C PVS1C VSU1B VAU1B CTD8E ZCT8E
(Electric power (Electric power | (Voltagesag) | (Voltage/curr cT zcT
Nleakage) Noltage sag) ent) extension) extension)
Single-phase 2-wire o) o) e} o) le) o)
o . .
g = Single-phase 3-wire O O (@) O O (@)
= O
:%'6 3-phase 3-wire o) o) o) o) 0 e}
3-phase 4-wire (@) @) (e} @) (@) O
Active power (@) O X X (@) X
Leakage O X X X X O
- Current O O X O O X
K]
‘c"c) Voltage (@) @) (e} @) X X
=3
T % Power factor e o) x x o) x
g g Reactive power O @) X X O x
0 2
(= © Frequency O O () O X X
o s
S5 Integrated active power (@) O X X O X
)
Integrated regeneration power amount (@) o) x X O x
Integrated reactive power amount (@) o) X X (@] x
Voltage sag (instantaneous voltage drop) X @) (e} X X X
Leakage O X X X X O
_§ Active power (@) @) X X (@] x
o
,5 Over/under current (@) o) X @) (@] x
c
o
'§ Over/under voltage (@) o) (@) o) X x
E Power factor O (@) X X O X
S
5 | Reactive power o) o) x X (e X
Open phase (Fixed unbalance factor) o) o) (@) X X x
Reverse phase (@) @) O X x X
T g | CTsignal detection O @) x @) @) O
28
35
&2 | Simple measurement (@) O x X O x
Target for log Refer to Page A-18 X X

O: With function
x: Without function




3.2 Basic functions I

3.2 Basic functions
B

B Applicable phase wire

PGR1C

PVS1C

(Electric v (Electiic r VSU1B VAU1B CTDSE ZCT8E
le akazz\)Ne Ivoltagepgamg,;)! (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O O O @) O x

O: With setting

X: Without setting

» Set the phase wire to be measured.
» Setting range: Single-phase 2-wire, single-phase 3-wire, 3-phase 3-wire, and 3-phase
4-wire (initial value: 3-phase 3-wire)

*1.CTD8E (CT expansion) can perform the two-system measurement only when it is
connected to PMU2A (power two-system).
If CTDS8E is connected to PGR1C that measures the circuits of 3-phase 3-wire, 3-phase
3-wire must be set as the phase and wire system applied to CTDSE.

B Synchronization selection for measuring block

PGR1C
(Electric power
/leakage)

PGR1C
(Electric power
lleakage)

VSu1B
(Voltage sag)

VAU1B
(Voltage/current)

CTDSE
(CT extension)

ZCT8E
(ZCT extension)

X

X

X

X

O

X

O: With setting

« Set the voltage system synchronized with a measuring block.

X: Without setting

« Setting range: System 1, system 2 (initial value: system 1)

T
=
>
(@]
=5
o
>
)]

The measuring blocks are divided into measuring block 1 and measuring block 2, which are
assigned to system 1 and system 2, respectively, to perform power measurements.

For PGR1C (Electric power/leakage) and PGR1C (Electric power/leakage), since their
measuring blocks and voltage systems are fixed, the setting of synchronization selection for

measuring block is not required.

B Dedicated CT type

(EIeF(,:(t?i(F:uC r (Elemilc r VSU1B VAU1B CTD8E ZCT8E
Je akag] ec )" © /voltage]sac "g“ e) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@] (@) X (@) O 3

O: With setting

X: Without setting

» Set the dedicated CTs to be used.
* The dedicated CTs are as follows.

Split type Panel fixed (through) type
CT Model Standard CT Model Standard
Model KM20-CTF-5A 5A Model KM20-CTB-5A/50A 5A/50A
Model KM20-CTF-50A 50A
Model KM20-CTF-100A 100A
Model KM20-CTF-200A 200A
Model KM20-CTF-400A 400A
Model KM20-CTF-600A 600A

Setting range: 5 A, 50 A, 100 A, 200 A, 400 A, 600 A (initial value: 100 A)
* When connecting CTD8E (CT extension) to "Model KM1-PMU2A-FLK"of KM1 series to
measure two systems, set the type of dedicated CT for each block.




I Functions

B VT ratio
(EIeT:ﬁislc r (Elefxglc r VSuU1B VAU1B CTD8E ZCT8E
le akazz\)lve Ivoltagep;\ll\g (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
o O O O o X

O: With function

e Setting a VT ratio can measure a voltage higher than the standard by using general VT.

X: Without function

e Accuracy assurance is not applicable to general VT.
» Setting range: 001 to 99.99 (initial value: 1.00)

* The settings of CTD8E (CT expansion) should conform to those of the measurement
master. In addition, CTD8E (CT expansion) can perform the two-system measurement

only when it is connected to PMU2A (power two-system).

O: With function

X: Without function

B CT ratio
T PGRIC PVSIC
c (Electric r (Electric r VSU1B VAU1B CTDSE ZCT8E
g fleak ag(;\)/ve Aotag epg\g (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
-
o o o X O (e} X
)
wn

» Setting the CT ratio by using general CT can measure currents higher than the standard of
dedicated CT.

» The CT ratio of general CT is set to make measurements by combining existing general
CT.

» Accuracy assurance is hot applicable to general CT.

e Setting range: 1 to 1000 (Initial value: 1)

* Setitto 1 whenitis not used.

*  CTDS8E (CT expansion) can perform the two-system measurement only when it is
connected to PMU2A (power two-system).

<When 5ACT is connected>
General CT of secondary 5 A output

<
+ 1 5A
Dedicated CT
Model KM20-CTB-5A or Model KM20-CTB-5A/50A
>
Model KE1
1000A




3.2 Basic functions I

B Low-cut function

» This function forcibly sets the current measurement value to 0 when the current value
becomes less than (standard current of CT) X (setting ratio).

» The ratio of an unmeasured load current to the standard current is set.

* As aresult, setting the current value to O can set the electric power to 0. Setting this
function can cut current and power that are measured due to inductive noise in no-load
condition. Set an optimum value.

*1. The low-cut function works only when all currents of a phase connected to dedicated CT
becomes lower than or equal to the set current low-cut value.

*2. Effective values are used to judge low-cut. This means that, if the peak value is higher
than the low-cut value, and the effective value is lower than the low-cut value, the low-cut
function works.

® |ow-cut current value

PGR1C

PVS1C

O: With function

X: Without function

When the low-cut function works, the current and (active/reactive) power are fixed to 0, and
the power factor is fixed to 1.
Setting range: 0.1 to 19.9% (Initial value: 0.6%)

* CTDS8E (CT expansion) can perform the two-system measurement only when it is

connected to PMU2A (power two-system).

® |eakage Low-cut current value

(EIeF::?islc v (EIeE&ElC r VSU1B VAU1B CTDSE ZCT8E
le akazz\)Ne /voltagepgamg,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@] X x x X O

O: With function

X: Without function

» Set a value for the low-cut function so that leakage (lo) values lower than that is regarded
as 0 (zero).

e Setting range: 0.1 to 30.0 mA (Default: 1.0 mA)

* As leakage does not incorporate the concept of measurement blocks, the value set as the

leakage low-cut current value is set as the leakage low-cut value of the whole unit.

® Average count

(EIeF::Si?:LC v (Eleixflc r VSU1B VAU1B CTDSE ZCT8E
le akazz\)Ne /voltagepgamg,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O O O o O o

O: With function

» Average count is set to reduce dispersion in measurement values.
* When the average count is set to OFF, the instantaneous value updated every 100 ms is
the latest value.
« The following measurement values are averaged: active power, current, voltage, power
factor, and reactive power.
* Average value is calculated by the following formula.

Value determined
previously

1

(Average count - 1)

average count

Value measured
this time

Average count

Value determined
this time

» Setting range: OFF, 2, 4, 8, 16, 32, 64, 128, 256, 512, and 1024 (Initial value: OFF)
* QOver/under voltage, over/under current, and reverse phase alarm function are not
affected.

3-5

. . VSU1B VAU1B CTD8E ZCT8E
(Electric power (Electric power . .
fleakage) Aoltage sag) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension) El
o 0 x o o x =
=
o]
>
wn
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B Logging function

(Ele':(’:ﬁslc r (Elef%flc r VSuU1B VAU1B CTDSE ZCT8E
le akazz\)lve /voltagep;\ll\g (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
o O O (@] X X

O: With function

X: Without function

» Six data logging areas have been prepared. Each area can save 588 pieces of data (up to
6 items can be set.)
» Data logging cycle can be selected from among 5 minutes, 10 minutes, 30 minutes, 1 hour,
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2 hours, 6 hours, 12 hours, and 24 hours, and is controlled by specifying 0:00 of the
internal clock in the main unit as the starting point.

Example : When the logging function is set to 18:12, April 1, 2012 based on
the time of the internal clock in the main unit.

Every 5 min : Saved at 18:15, April 1, 2012. Every 5 min after that

Every 10 min : Saved at 18:20, April 1, 2012. Every 10 min after that

Every 30 min : Saved at 18:30, April 1, 2012. Every 30 min after that

Every hour : Saved at 19:00, April 1, 2012. Every hour after that

Every 2 hours
Every 6 hours
Every 12 hours
Every 24 hours

: Saved at 20:00, April 1, 2012. Every 2 hours after that
: Saved at 0:00, April 2, 2012. Every 6 hours after that

: Saved at 0:00, April 2, 2012. Every 12 hours after that
: Saved at 0:00, April 2, 2012. Every 24 hours after that

For logging, after measurement data within a logging cycle is saved, data is reset to start
the measurement at the next cycle. For example, setting logging cycle of 5 min and
voltage MAX accumulates voltage MAX values every 5 min.

The number of days for which log data can be saved differs depending on logging cycles.

Every 5 min : 2days + 1 hour
Every 10 min : 4 days + 2 hours
Every 30 min : 12 days + 6 hours
Every hour . 24 days + 12 hours
Every 2 hours : 49 days

Every 6 hours : 147 days

Every 12 hours : 294 days

Every 24 hours : 588 days

For logging items that can be set, refer to Page A-15.

B CT signal detection

(EIeF(’:SLrBi(F:uc r (Elgilc r VSU1B VAU1B CTDSE ZCT8E
fleak ag(;\)/ve Aotag epsi.:_c,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
@) O x O ©) O

O: With function

X: Without function

» When the CT, ZCT is connected, and the current whose measurement value is 2% of the
standard current is supplied continuously for 10 or more seconds, the targeted LED lights.

* Even when the low-cut function forcibly sets the current measurement value to 0, CT
signal detection turns LED ON, if the actually flowing current is more than 2% of the
standard current.




3.2 Basic functions I

B Measurement function

® Active power

PGR1C PVS1C

. ; VSU1B VAU1B CTD8E ZCT8E
(El;elggllfazz\)/ver (ilg%";epgag‘;r (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@] (@) x X (@) x

O: With measurement function ~ X: Without measurement function

Measurement range: -99999999.9 to 99999999.9 W (minimum unit: 0.1 W)

The following active powers are measured: instantaneous value, maximum value, and
minimum value.

The active power means a consumed power. Power that is generating electricity is referred to
as regenerated power.

The logging function allows storing the max. and min. values. (Note 1)

Note 1: CTD8E (CT extension) cannot store the values with the logging function not provided.

® Integrated power amount

(EIeF(Ei?lC v (EIei%flc r VSU1B VAU1B CTD8E ZCT8E
le akazz\)Ne /voltagepgal\g,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@] O x X (@) x

O: With measurement function ~ X: Without measurement function

Measurement range: Excess of the measurement range of 0 to 999999999 Wh returns to 0
Wh, continuing the integration.

Power consumption (active power) and reverse power (regenerated power) are integrated
separated from each other. After the conversion of VT and CT ratios, power is also integrated.
Reactive power is also integrated. Via communication, integrated progression reactive power
amount, integrated delayed reactive power amount and integrated total reactive power
amount can be confirmed in units of varh. Each measurable amount is up to 999999999 varh.
When each amount measured reaches 999999999 varh, it is reset to 0 varh. The reactive
power amount to be integrated is divided into the three types: phase progression reactive
power, phase delayed reactive power, and total reactive power of phase progression and
phase delayed absolute values.

& Definitions of phase progression and phase delayed of integrated reactive power amount
Whether the active power is active or regenerated, the integration progression reactive power
amount is integrated in the case of phase progression, and integrated delayed reactive power
amount is integrated in the case of phase delayed. In addition, for the integrated total reactive
power amount, the absolute value of progression reactive power amount and the absolute
value of delayed reactive power amount are integrated. The progression and delayed reactive
power amounts are calculated according to the phase of the voltage based current.

Progression reactive power

Example 2 0 % e
Active power: | I
regeneration 5 % g
Reactive power: 2 > 9 . 8
progression S . —
g 5 ~ J 0 g
2 +180 - g Example 1
5 A, < | Active power: Active
S ! Reactive power: Delayed
E’ +Q +90° +Q

Delayed reactive power
1

The following power amounts are integrated whether point power is active or regenerated.
« Integrated progression reactive power amount: Integration of -Q

« Integrated delayed reactive power amount: Integration of +Q

« Integrated total reactive power amount: Integration of both absolute values of +Q and * Q

3-7
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I Functions

® Current
@ epcﬁ‘iﬁlc ! @ ez;fiflc ! VSU1B VAULB CTD8E ZCTeE
Je aj@gz;ve /voltagep:;g\;‘)e (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O ©) x (0] o] x

O: With measurement function ~ X: Without measurement function
Measurement range: 0.000 to 9999.999 A (minimum unit: 0.001 A)
The following currents are measured: instantaneous value, maximum value, and minimum value.
S-phase current of 3-phase 3-wire is calculated based on R-phase and T-phase currents. N-phase
current of single-phase 3-wire is calculated based on R-phase and T-phase currents.

*  The logging function allows storing the max. and min. values. (Note 1)

Note 1: CTD8E (CT extension) cannot store the values with the logging function not provided.
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® \oltage
(EIeT:ﬁislc r (Elefxglc r VSU1B VAU1B CTDSE ZCT8E
le akazz\)lve Ivoltagep;\ll\g (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
@) O O (@] X X

O: With measurement function

X: Without measurement function

Measurement range: 0.0 to 99999.9 V (minimum unit; 0.1 V)

The following voltages are measured: instantaneous value, maximum value, and minimum value.

*  The logging function allows storing the max. and min. values. (Note 1)

® Power factor
(Eleiftraislc r (Elgglc r VSuU1B VAU1B CTD8E ZCT8E
Je akapgeo )“ © /voltage:sagcu )9 (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O (@] x X e X

O: With measurement function

X: Without measurement function

Measurement range: -1.00 to 0.00 to 1.00 (units of 0.01 (3 digits))

The following power factors are measured: instantaneous value, maximum value, and minimum value.

When the low-cut function works, the power factor measurement value is fixed to 1.

*  The logging function allows storing the max. and min. values. (Note 1)

Note 1: CTD8E (CT extension) cannot store the values with the logging function not provided.

® Reactive power
(EIeF(’:SLrBislc r (Elgilc r VSU1B VAU1B CTDSE ZCT8E
fleak ag(;\)/ve Aoltag epgg (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O O X X O X

O: With measurement function

X: Without measurement function

Measurement range: -99999999.9 to 99999999.9 var (minimum unit: 0.1 var)

The following reactive power amounts are measured: instantaneous value, maximum value, and

minimum value.
If the input current is less than the low-cut setting value, the reactive power value is forced to be O var.

*  The logging function allows storing the max. and min. values. (Note 1)

Note 1: CTD8E (CT extension) cannot store the values with the logging function not provided.
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3.2 Basic functions I

® Frequency

@ el;ﬁsll)gwe ! @ gigwe ! VSU1B VAU1B CTD8E ZCTeE
fleakage) Aoltage sag) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
©) O O (@) x X
O: With measurement function  X: Without measurement function
Measurement range: 45.0 to 65.0 Hz (minimum unit: 0.1 Hz)
® [eakage
(EIeF(ZﬂG‘iségwer (Elei&fgwer VSU1B VAU1B CTDBE_ ZCT8E )
leakage) Aottage sag) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@) x x x x o)

O: With measurement function

Three types of values, instantaneous, max. and min. values of a leakage current are measured.

X: Without measurement function

Measurement range: 30 to 1,000 mA (Minimum unit of 1 mA)

*  The logging function allows storing the max. and min. values. (Note 1)

Note 1: CTD8E (CT extension) cannot store the values with the logging function not provided.

3-9
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I Functions

3-3 Voltage sag (instantaneous voltage drop)

detection function
B

When voltage sag (instantaneous voltage drop) detection occurs, the voltage sag detection is reported
with the lighting of ALM on the display and the signal output from the output terminal (Note 1). For the
past eight voltage sags, voltage sag occurrence time and voltage measured around the occurrence are

stored as voltage sag history.

@ ol @ s VSUIB VAUIB CTDSE ZCT8E
Je aj@gg\;ve /voltagep:;g\;‘)e (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
X (@] (@) x X X

O: With function

X: Without function

» Voltage sag detection is available with single-phase 2-wire/single-phase 3 wire/3-phase 3
wire/3-phase 4-wire systems and up to four detection conditions can be

» Availability of alarm output at the time of a voltage sag and storing of history data depend
on whether the backup power supply of the product is available. For details, refer to page
3-11.
(Backup of power supply indicates the state where power supply to the product is ensured
by UPS or another device.)
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* Voltage sag detection is unavailable for about 15 seconds after the power is turned on
because the product is being started.

* To prevent incorrect detection, voltage sag detection is available when input voltage
becomes 85 V or more after the power is turned on. However, only in the case of 3-phase
4-wire, voltage sag detection is available after input voltage becomes 49 V or more.

* As voltage sag history data is stored after the recovery from voltage sag, do not turn off
the power until data storage is completed. (The same data may be saved twice.)

Note 1: The dedicated terminal is used for automatic output of data upon voltage sag
detection. For information of the layout of the output terminals of each unit, refer to
Chapter 2.4 (page 2-16).

B Object subject to monitoring of voltage sag

The object (voltage) subject to monitoring of sag in each phase and wire system is shown below.

Single-phase Single-phase 3-phase 3-wire | 3-phase 4-wire
2-wire 3-wire
Phase voltage X O X O
Line-to-line voltage O X ©) X

O: With setting  X: Without setting
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3-3 Voltage sag (instantaneous voltage drop) detection function I

B Setting of conditions for voltage sag detection

If a measured voltage continues to be lower than the sag detection voltage for the specified voltage
sag duration or more, voltage sag is determined. Within 5 ms after the determination, ALM lights up
and output from the output terminal is produced.

[Setting items]

Voltage sag backup: OFF/ON (Default: OFF)
Voltage sag detection function:  OFF, Vrs = Vrn, Vst = Vsn, Vir - Vtn  (Default: OFF)
Voltage sag detection voltage: 0.0 to 480.0 V (Default: 80.0 V)
Voltage sag duration: 0.02t0 1.00 s (Default: 0.02 s)

« If the power supply voltage is ensured by UPS or another device, set the voltage sag

backup setting to ON.
» Voltage sag detection is determined by measured voltages without being affected by the

VT ratio setting.

Set each item in KM1/KE1-Setting.
If sag detection voltage is set to 0 V, detection for 0 V may be unavailable due to the effect
of surrounding environment. Setting a value within the rated input voltage range is
recommended.

* When the voltage sag backup setting is set to OFF, the maximum setting of voltage sag
duration is 0.2 s.
If time longer than 0.2 s is set, the value is automatically overwritten with 0.2 s.
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B Voltage sag history

When voltage sag is detected, the following data is automatically stored as voltage sag history:
Voltage sag occurrence time, voltage sag duration, root mean square (RMS) value (voltage), and
AD value (voltage).

As the values measured around the occurrence of voltage sag are stored as root mean square
value and AD value, voltage change at the occurrence of a voltage sag can be checked.

Before voltage sag After voltage sag
A/D value RMS value A/D value RMS value
(Conversion into Each waveform Average of 10 (Conversion into Each waveform
RMS value) waveforms RMS value)
Atintervals of about At intervals of about At intervals of about Atintervals of about At intervals of about
0.63ms 20.0ms 200 ms 0.63ms 20.0ms
S0Hz 80 pieces 64 pieces 120 pieces 80 pieces 64 pieces
About0.05 s About 1.28 s About 24 s About 0.05 s About 1.28 s
At intervals of about At intervals of about At intervals of about Atintervals of about At intervals of about
0.52ms 16.7ms 166 ms 0.52ms 16.7ms
60 Hz 80 pieces 64 pieces 120 pieces 80 pieces 64 pieces
About 0.04 s About 1.06 s About 20 s About 0.04 s About 1.06 s

» Regarding the values measured before and after a voltage sag, the number of values to
be stored changes according to frequency.

» The data of the past eight voltage sags can be stored as history. If more voltage sags
occur, history data are deleted in chronological order to ensure storage space.

If multiple voltages are monitored, A/D value is stored only for the first voltage sag.

To calculate A/D value and RMS value before/after voltage sag, measured values are
obtained on the basis of the timing at which internal voltage sag detection is determined.
Accordingly, the number of measured values available before/after voltage sag may vary.
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B Operation at the time of power supply voltage sag (power
failure)

If power supply voltage sag (power failure) occurs, storing of voltage sag history data and output
from the output terminal depend on whether backup power supply is available.

Availability of backup power supply State of State of power supply Storing of Output terminal
measured voltage voltage sag operation
voltage history data
Occurrence of Normal - Available Output (1s)
. voltage sag
?i;: Kup power supply unavailable Occurrence of Occurrence of voltage - Avalilable (*2) (*3)
(Voltage sag backup setting: OFF) voltage sag sag -
Normal Occurrence of voltage - Unavailable Output
sag (*4) unavailable (*4)
Backup power supply available Occurrence of No voltage sag with - Available Output (1s)
(*1) voltage sag backup power supply

(Voltage sag backup setting: ON)

*1. Regardless of whether backup power supply is available, if voltage sag is detected, the
product is automatically restarted to initialize itself after storing the voltage sag history data.
Accordingly, consecutive voltage sags cannot be detected.

*2. Even when power supply voltage sags instantaneously, the voltage sag history data can
be stored due to the electric double layer capacitor serving as a backup. However, if the
electric double layer capacitor is not fully charged, the history data may not be stored
properly. It takes about 3 minutes after the power is turned on to fully charge the capacitor.

*3. If the power supply voltage is 50 V or more, the state where an alarm is being output can
continue 1 s at the longest. If the power supply voltage is 50 V or less, an alarm may not
be output without the internal circuit operating.

*4. If only voltage sag of power supply voltage occurs with no voltage sag in measured
voltage, this means that the condition is same as the one where the power is off.
Therefore, neither storing of voltage sag history data nor output of a voltage sag alarm is
available.
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3-3 Voltage sag (instantaneous voltage drop) detection function I

B Examples of operations for voltage sag detection

The following diagrams D to @ show the examples of operations available when the voltage
between R and S is subject to monitoring of voltage sag in 3-phase 3-wire system.

@ The voltage (Vrs) between R and S in the 3-phase 3-wire system is lower than the voltage
sag detection voltage (170 V). A voltage sag is determined when the voltage sag duration
(0.02 s) is exceeded.

@ A voltage sag alarm is output within 5 ms after the determination.

@ With voltage sag backup in the off state, if the power supply voltage becomes lower than 50
V, alarm output may be turned off less than 1 s.

[Setting items]
Voltage sag backup : ON or OFF
Voltage sag detection function:  Vrs
Voltage sag detection voltage: 170V

Voltage sag duration: 0.02s
T
c
B e >
e N (@)
7’ N :-
® /I Occurrence  Voltage sag ‘\ Recovery from O
, ofvoltagesag  detection voltage sag S
\
;Y Y \ Y 7]
’ \ :
1 ' !
[— I 1}
) 220V ' ! E
k) | ! '
c 170V \ ,'
S \ / |
E ' '
- N 0.02 ’
e N .
o S0V N = ~
g ov B
= o=~
o = 4 .
> 3 R4 . 1s
5 /
> /5 ms \
£ @;
= 1
« T ] \| \%
<L T
! ] ’ ‘\
= \ 1 ! \
= “ ' 1 \
3 ’ !
3 \ 5ms ] . :
E — \ , H [
S~ . , \ ]
< L » S Li.- N ,'
Before voltage sag After voltage sag
A/D value (2.5 waveforms for conversion info RMS value) (30 pieces)| A/D value (2.5 waveforms for conversion info RMS value) (30 pieces)
50 Hz: Intervals of 60 Hz: Intervals of 50 Hz: Intervals of 60 Hz: Intervals of
about 0.63 ms (0.05 s) about 0.52 ms (0.04 ) about 0.63 ms (0.05s) about 0.52 ms (0.04 s)
150.1 V 149.7V
150.3 V. 149.5V
RMS value (64 pieces of each waveform) RMS value (64 pieces of each waveform)
50 Hz: Intervals of about 20 ms (1.28 ) 60 Hz: Intervals of about 16.7ms (1.06) | 50 Hz: Intervals of about 20 ms (1.28'5) 60 Hz: Intervals of about 16.7 ms (1.06 5)
150.0 V 149.9 V
150.2 vV 149.7 V
RMS value (120 pieces of average of 10 waveforms)
50 Hz: Intervals of about 200 ms (24 s) 60 Hz: Intervals of about 166 ms (20 s)
150.0 V
150.1 V *1. Backup power supply available
*2. Backup power supply unavailable
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3.4 Leakage detection function
B

This function allows detecting electric leakage arising from insulation deterioration of electrical
machinery and apparatus in a low voltage circuit.

(EIeF(’:ﬁislc r (E|¢:;¥flc r VSuU1B VAU1B CTDSE ZCT8E
le akazz\)lve Ivoltagep;\ll\g (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O x x X X le)

O: With function  X: Without function

 PGRI1C (power/leakage) is capable of monitoring one circuit and ZCT8E (ZCT extension)

eight circuits.
» The logging function allows storing max. and min. values. (PGR1C (power/leakage) only)

[Measurement range] 30 to 1000 mA (Minimum unit of 1 mA)

* As ZCT8E (ZCT extension) is not provided with the capability of the logging function,
storing measured values is unavailable with the unit.

B Detection function

If measurement continues to provide a value within a range specified as leakage comparison value
for the duration longer than the leakage operating time, issuing an alarm is determined.
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[Setting range]

Leakage comparison value: 30 to 1000 mA (Default: 30 mA)

Leakage operating time: 0.1 to 20.0 s (Default: 0.5 s)

* Leakage monitoring is available in single-phase 2-wire, single-phase 3-wire, 3-phase
3-wire, and 3-phase 4-wire systems.

» To allow signal output at the time of detecting a leakage, assign the function to an output
terminal. For information on the output terminal function setting, refer to page 3-18.

* ZCT input allows lo of current to be measured.

B | ogging of measured value

» The logging function allows storing max. and min. values. It also allows storing an alarm
history separately.

Max. value Min. value | Alarm history
PGR1C (Electric power/leakage) O O O
ZCT8E (ZCT extension) X X O

B Available CT

CT for earth wire only: | Model KEER-CN22 (With cable)

Split core type ZCT: Model OTG-CN52 Model OTG-CN77 Model OTG-CN112
Model OTG-CN36W

Through type ZCT: Model OTG-L21 Model OTG-L30 Model OTG-L42
Model OTG-L68 Model OTG-L82 Model OTG-L156

Model OTG-LA30W

* Connect to the ZCT terminal of each unit.

B Notes

» Do not use on the inverter secondary side.
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3.4 Leakage detection function I

B |nstallation examples

Example of correct installation

Examples of incorrect installation

Have all of 2-, wire 3- wire, or 4-wire run through the opening of
ZCT in single-phase 2-wire, single phase 3-wire, 3-phase 3-wire,
or 3-phase 4-wire systems

B i 2 —

Type B earth wire

Malfunction arises from the load current of the neutral line.
W 1 5
:I F \{ N y 55

id Model
Type B earth wire KE1

Malfunction arises from the load current diverted into Types A
and B earth wires.

AL

Type B earth wire

To avoid malfunction caused by the load current of the neutral
line, be sure to have the Type B earth wire run through the
opening of ZCT.

F
E

Type B earth wire

Malfunction arises from the diverted current between A and B due
to the load current of the neutral conductor.
ZCT may not work when a leakage occurs.

Type B earth wire

Install Type D earth wire separately without connecting the
distribution board and neutral line.

jL AT <

M

Type B earth wire Distribution

board

Type D earth wire J/ \L J/

If the distribution board and neutral line are connected, load
current is diverted into the earth wire and malfunction occurs.

] I w—
= °

L

—

Distribution

Type B éarth wire
board

Type D earth wire

Have cables run through ZCT properly.

Correct leakage current value is not shown.

Connect the voltage transformer case, cubicle case, iron angle,
and frame that work as frame ground to the earth wire at a
location closer to the earth compared to the installation location of
ZCT.

As a leakage of current directly returns to the earth of the voltage
transformer and does not pass through the ZCT, ZCT does not
work even when a leakage occurs.

o 9
74 e
>
e

G

Type B earth wire

Type B earth wire
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I Functions

3.5 Voltage/current monitoring function
B

B Overvoltage/undervoltage

PGRI1C

PVS1C

(Electric r (Electric r VSU1B VAU1B CTDSE ZCT8E
fleak a;;(;\;ve Aotag eps:s (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
@) O O O x x

O: With function  X: Without function

Set thresholds are used to monitor the status of voltage.

OR condition (threshold crossing in any one of the phases) is used to determine the issuing of
an alarm. AND condition (no threshold crossing in all phases) is used to determine an alarm
reset.

Overvoltage
alarm threshold

Voltage 1
Input Voltage 2
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Undervoltage
alarm threshold

Alarm LED

Lighting

Lighting

B Overcurrent/undercurrent

(EIeF(’:SLr;i?lC r (Elgilc r VSU1B VAU1B CTDSE ZCT8E
fleak az(;\;ve Aoltag epg; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
o] (@) X (@) 0] X

O: With function

X: Without function

Set thresholds are used to monitor the status of a current.

OR condition (threshold crossing in any one of the phases) is used to determine the issuing
an alarm. AND condition (no threshold crossing in all phases) is used to determine an alarm
reset.

Overcurrent
alarm threshold

Current 1
Input Current 2

Undercurrent ‘ 1
alarm threshold | ;
1 1

Lighting

e

Lighting

Alarm LED
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3.5 Voltage/current monitoring function I

B Open phase (Fixed unbalance factor)

(EIeF::Sichc v (Eleixflc r VSU1B VAU1B CTDSE ZCT8E
le akazz\)Ne /voltagepgal\g,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O O O o X x

O: With function

X: Without function

The occurrence of an open phase is determined when the calculation result of (max.
difference between each phase voltage and average voltage)/average voltage is 85% of the
max. phase voltage or less in 3-phase 3 -wire or 3-phase 4-wire system.

Voltage 1

Input Voltage 2

Voltage 3

Alarm LED

A
Unbalanced operation value (85%)

Lighting

B Opposite phase

(Max. phase voltage)

(Average voltage)

(EIeZtrGis 1c v (E|e|2¥flc r VSU1B VAU1B CTDSE ZCT8E
le akagz\)Ne Aoltag ep;v\ée)! (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@) O O O X x

O: With function

X: Without function

Opposite phase means the case where the phase sequence of voltage is not normal.
When the phase order is normal, phases R, S, and T are 0°, 120°, and 240°, respectively,

with reference to phase R.
If the measured phase difference continues to show an incorrect relationship of angles for 0.1

s or more, the occurrence of an opposite phase is determined.
When an opposite phase is detected, check the equipment and wiring for any problem.

* Since phases other than the ones detected as normal phase are classified as opposite

phase, opposite phase detection may be provided at the time of an open phase occurrence.

R phase

S phase

T phase

Normal phase

R phase

S phase

T phase

Oppos!

ite phase
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I Functions

3.6 Output function
B

B Ouptut terminal 1/output terminal 2/output terminal 3 function

setting
(EIeF(’:SErBi?{p-gwer (Elgijf-)gwer VSU1B VAU1B CTDSE. ZCT8E ]
fleakage) Aoltage sag) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@) @) ©) ©) (@) (@)
O: With setting

» An arbitrary output can be set at each of output terminal 1, output terminal 2, and output
terminal 3. This setting can perform alarm outputs, pulse outputs, 3-STATE outputs, etc.

[Setting Items]
OFF, pulse output, open-phase output, opposite-phase output, measurement blocks 1/2,

g and alarm output (Default: OFF)
8 Note. PGR1C, PVS1C, VAU1B, and VAU1B are provided with two output terminals and
g- CTDB8E is provided with one output terminal.
>
wn
B [ntegrated power amount pulse output
(EIeF(’:S[r;i(F:uC r (Elgilc r VSU1B VAU1B CTD8E ZCT8E
fleak ag(;\)/ve Aoltag epgg (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
@) O X X x x

O: With function

X: Without function

Each time the integrated power amount reaches a set pulse output unit, pulse is output from the
terminal set by the output pulse setting.

As the power amount increases, the integrated power amount increases, and pulse output cycles
(intervals) become shorter. As the power amount decreases, the integrated power amount
decreases, and pulse output cycles become longer.

Output pulse cycles can be obtained by the following calculation formula.

Pulse output cycle [s] = 3600 [s]/(Power [W]/Pulse output unit [Wh])
The calculation method of pulse output cycles is described taking an example.

Example:

When input power is 200 k[W] and pulse output unit is 10 k[Wh] in 3-phase 3-wire, output pulse
cycle = 3600 [s]/(200 k [W]/10 k[wh]) = 180 [s] is obtained. If the status with input voltage of 10
k[W] is continued for an hour, passage of an hour (3600 s) gives 10 k[Wh]. If an input of 200 k[W]
sets the pulse output unit to 10 k[Wh], 200 k[W]/10 k[wh] = 20 pulses are output for an hour, and
the cycle is as follows: 3600 [s]/20 pulses = 180 [s]. For the output pulse, one pulse is output (ON)
every 180 [s].

Power supply

0.5s

Output pulse |1_ |?| |?| -

ON
L m OFF
<—1803—><—1803—>|

- 1h >
When the cycle is shorter than the pulse width, or when the next output is turned ON
immediately after the output is turned OFF, OFF time of 100 ms is given.

If OFF time is short, count error may occur due to scan time such as PLC. Set an appropriate
pulse output unit.
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3.6 Output function I

® Pulse output unit

@ R @ e VSU1B VAUIB CTDSE ZCT8E
Je akagz\)Ne /voltagep:avg)e (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@] (@] X X X X

O: With setting  X: Without setting

Available when a pulse output is assigned to the output setting.

Any pulse output unit can be set.

Setting range: 1 Wh, 10 Wh, 100 Wh, 1 kWh, 2 kWh, 5 kWh, 10 kWh, 20 kwWh, 50 kwh, 100 kwh
(Initial value: 100 Wh)

When the integrated power amount reaches the pulse output, power of the output unit is
subtracted from the integrated power amount to perform pulse output.

The pulse output width is fixed to 500 ms. For 100 ms after the pulse output, next pulse output
is forcibly turned OFF.

Overlap of pulses forcibly turns OFF the output for 100 ms to inhibit turning ON continuously.

Pulse output timing E'
>
v \ 4 v \ 4 v 2"
(@]
— >
- Rt el 100ms; @

* 500ms : ° 500ms =~ 500ms 7 500ms —p

100ms 100ms 100ms 500ms

*1. V¥ indicates that the pulse output unit is reached.
*2. The target circuit is selected by setting a pulse output circuit.
Setting range : Circuit 1, Circuit 2, Circuit 3, Circuit 4 (Initial value: Circuit 1)

Circuit 1 Circuit 2 Circuit 3
Single-phase 2-wire CTinput 1 CT input 2 CT input 3
Single-phase 3-wire CTinputl,3
3-phase 3-wire CTinputl, 3
3-phase 4-wire CTinputl, 2,3

B Voltage sag alarm output

(EIeF(Ei?lC v (EIei&flc r VSU1B VAU1B CTD8E ZCT8E
le akazz\)Ne /voltagepgamg,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
X (@) (@] X X X

O: With alarm  X: Without alarm

If you set the voltage sag detection function to any one of the options other than OFF, voltage
is monitored and an alarm is issued when a voltage sag is detected. Signals are output from
the output terminal to which voltage sag alarm is assigned.

[Setting range]
Voltage sag detection function: OFF, Vrs = Vrn, Vst * Vsn, Vrt = Vin (Default: OFF)
Voltage sag detection voltage: 0.0 to 480.0 V (Default: 80.0 V)
Voltage sag duration: 0.02 to 1.00 s (Default: 0.02 s)
Voltage sag backup: OFF, ON (Default: OFF)

* For details on the voltage sag detection function, refer to Chapter 3.3.
* For information on the locations of the output terminals used exclusively for voltage sag
alarm, refer to Chapter 2.4.

3-19



I Functions

B |eakage alarm output

(Ele':(’:ﬁslc r (Elef%flc r VSuU1B VAU1B CTD8E ZCT8E
le akazz\)lve /voltagep;\ll\g (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
(@) x x x x 0]
O: With alarm  X: Without alarm

Selecting Leakage in the output terminal setting allows the output of leakage alarms from the
output terminal.

[Setting range]
Leakage comparison value: 30 to 1000 mA (Default: 30 mA)
Leakage operating time 0.1t020.0s (Default: 0.5 s)

* For details on the leakage detection function, refer to Chapter 3.4.

B Open phase (fixed unbalance factor) alarm output

T
5
o PGRIC PVSIC VSU1B VAUIB CTDSE ZCT8E
(Electric power (Electric power . .

= lleakage) Aoltage sag) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
o
7 o o o o x x

O: With alarm  X: Without alarm

Turning on the open-phase detection function allows detecting an open phase and issuing an
alarm. Selecting Open Phase in the output terminal function setting allows the output of
open-phase alarms from the output terminal.

[Setting range] OFF, ON (Default: OFF)

» Open-phase alarm output is turned on when (max. difference between each phase voltage
and average voltage)/average voltage is 85% or less under the condition of open-phase
for 3-phase 3 -wire or 3-phase 4-wire system.

* For details on the open-phase detection function, refer to Chapter 3.5.

B Opposite phase alarm output

(EIeF(’:SLrBi(F:uc r (Elgilc r VSU1B VAU1B CTDSE ZCT8E
fleak ag(;\)/ve Aoltag epsi.:g,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
o o O (@] x X

O: With alarm

X: Without alarm

Turning on the opposite phase detection function allows monitoring the phase sequence of
voltage and issuing an alarm when an abnormal condition is detected. Selecting Opposite
Phase in the output terminal function setting allows the output of opposite-phase alarms from
the output terminal.

[Setting range] OFF, ON (Default: OFF)

* For details on the opposite phase detection function, refer to Chapter 3.5.

* Since phases other than the ones detected as normal phase are classified as opposite
phase, opposite phase detection may be provided at the time of an open phase
occurrence.
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3.6 Output function I

B Alarm output

« Alarm output upper/lower limit threshold, alarm output hysteresis, alarm output on-delay
can be set.

« Setting hysteresis can prevent frequently turning ON/OFF an alarm even when a
measurement value varies near the alarm output judgment value.

« On-delay is a function that keeps the output OFF for the specified hours and minutes. Set
an optimum value.

» Setting the upper limit threshold of each alarm to the maximum value turns the upper limit
alarm function OFF, while setting the lower limit threshold to the minimum value turns the
lower alarm function OFF. The setting should be made to use only either upper limit alarm
or lower limit alarm.

* Do not use the alarm output function in cases related to safety, e.g., machine control, etc.,
because the function is assumed to detect errors and call attention by sounding a buzzer
or lighting a lamp.

® Alarm history

Histories of alarms generated in the past can be confirmed via communication.

Histories of only 20 alarms generated in the past can be read. If the number of alarms

generated exceeds 20, histories are deleted from the oldest one.

Alarm type, and time of alarm generation: The circuit in which an alarm was generated, and
the time of generation are saved at first.

Alarm release time: Saved when all circuits to be judged have been
alarm-released.

® Time chart of alarm output function

With on-delay setting, without hysteresis setting
A

Upper limit threshold N

Lower limit threshold

v

Upper limit alarm judgment

Lower limit alarm judgment ! |
| I I I
On-delay judgment ‘ ! ‘ |
* 1 : * 1 :
o =T
Upper limit alarm output b
Lower limit alarm output |—|

*1. Turn the alarm output OFF if the state remains OFF continuously in on-delay hour/minute and
alarm judgment.
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I Functions

® Active input setting

PGR1C

PVS1C

A . VSuU1B VAU1B CTD8E ZCT8E
(Elﬁg;rjl;zz\)/ver (iloech?;epggr (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
o O x O o O

O: With setting

X: Without setting

Set the input (CT input/ZCT input) subject to monitoring in the alarm item setting and leakage
alarm.

e Sets input that performs alarm judgment.
» Since 1 bit corresponds to 1 input, bits 0 to 7 correspond to inputs 1 to 8.

« Even if input whose bit is set to 0 (OFF) is a target for alarm, it is not judged as an alarm.
» The number of CT inputs per circuit differs depending on phase wire. In that case, if one of
the CT inputs within the circuit is set to 1 (ON), it is judged as a target for alarm. For the
inputs to be used, refer to the table below and Section 2.4 "Input/output configuration and

example of wiring diagram.”

EI » Setting range H'00000000 to H'000000FF (Initial value: H'O00000FF)
g Input 1 Input 2 Input 3 Input 4 Input 5 Input 6 Input 7 Input 8
=2 PGRIC CTinputl | CTinput2 | CTinput3 | ZCTinput
(@] (Electric power/leakage) P P P p
2 PVS1C . . .
) (Electric voltage CTinput1 CTinput 2 CTinput3
VAU1B . . .
(Volagelcurrent) CTinputl | CTinput2 | CTinput3
CTDSE (CT extension) CTinput1 CTinput 2 CTinput3 CTinput4 CTinput5 CTinput 6 CTinput7 CTinput8
ZCT8E (ZCT extension) | ZCTinputl | ZCTinput2 | ZCTinput3 | ZCTinput4 | ZCTinput5 | ZCTinput6é | ZCTinput7 | ZCTinput8
® Active power alarm output
(EIeF(’:gislc r (Elef%?lC r VSuU1B VAU1B CTD8E ZCT8E
le akazz\)lve /voltagep;\ll\g (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O (@] x X e} X
O: With alarm  X: Without alarm

« This function is available when output terminal function setting is selected as an alarm
after the setting of alarm parameter setting and alarm output setting.

» Active power upper limit alarm threshold

» Active power upper limit alarm hysteresis
» Active power upper limit alarm on-delay
» Active power lower limit alarm threshold

* Active power lower limit alarm hysteresis
» Active power lower limit alarm on-delay

1000 W)

300 W)

*1. Setting a negative value can output an alarm against regenerated power.
*2. CTDS8E (CT expansion) can perform the two-system measurement only when it is
connected to PMU2A (power two-system).

: -120000000 to 120000000 W (Initial value:

: 0 to 24000000 W (Initial value: 100 W)
: 0.5 t0 10.0 s (Initial value: 0.5 s)
: 120000000 to 120000000 W (Initial value:

: 0 to 24000000 W (Initial value: 100 W)
: 0.5 to0 10.0 s (Initial value: 0.5 s)
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® Over current alarm output

(EIeF::Si?:LC v (Eleixflc r VSU1B VAU1B CTDSE ZCT8E
le akazz\)Ne /voltagepgamg,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O O x o O x

O: With alarm  X: Without alarm

« This function is available when output terminal function setting is selected as an alarm
after the setting of alarm parameter setting and alarm output setting.

« Alarm judgment implements the OR operation in phases (when the value of a phase
exceeds the over current alarm threshold). In addition, release of an alarm implements the
AND operation (when the values of all phases are lower than over current alarm threshold
and current alarm hysteresis).

* Over current alarm threshold

* Over current alarm hysteresis

0.0 to 6000.0 A
0.0 to 1000.0 A

(Initial value: 100.0 A)
(Initial value: 5.0 A)

Over current alarm on-delay 0.1t010.0s (Initial value: 0.1 s)
* CTDS8E (CT expansion) can perform the two-system measurement only when it is E‘
connected to PMU2A (power two-system). g
2
® Under current alarm output S
n
PGRIC PVSIC
. y VSU1B VAU1B CTD8E ZCT8E
(Eliﬁggt:azz\)’ver (ilgﬁg";epggr (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O ©) x O O x
O: With alarm  X: Without alarm

« This function is available when output terminal function setting is selected as an alarm
after the setting of alarm parameter setting and alarm output setting.

» Alarm judgment implements the OR operation in phases (when the value of a phase is
lower than the under current alarm threshold). In addition, release of an alarm implements
the AND operation (when the values of all phases exceed under current alarm threshold
and current alarm hysteresis).

0.0 to 6000.0 A
0.0 to 1000.0 A
0.1t010.0s

« Under current alarm threshold
e Under current alarm hysteresis
« Under current alarm on-delay

(Initial value: 10.0 A)
(Initial value: 5.0 A)
(Initial value: 0.1 s)

* CTDS8E (CT expansion) can perform the two-system measurement only when it is
connected to PMU2A (power two-system).

® Over voltage alarm output

(EIeF::Si?:LC v (Eleixflc r VSU1B VAU1B CTD8E ZCT8E
le akazz\)Ne /voltagepgamg,; (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O O O O X x
O: With alarm  X: Without alarm

« This function is available when output terminal function setting is selected as an alarm
after the setting of alarm parameter setting and alarm output setting.

« Alarm judgment implements the OR operation in phases (when the value of a phase
exceeds the over voltage alarm threshold). In addition, release of an alarm implements the
AND operation (when the values of all phases are lower than over voltage alarm threshold
and voltage alarm hysteresis).

» Over voltage alarm threshold

* Over voltage alarm hysteresis

* Over voltage alarm on-delay

0.0t0 12100.0 V  (Initial value: 528.0 V)
0.0t0 2200.0V  (Initial value: 24.0 V)
0.1t0 10.0s (Initial value: 0.1 s)
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® Under voltage alarm output

(Ele':(’:ﬁslc r (Elef%flc r VSuU1B VAU1B CTD8E ZCT8E
le akazz\)lve /voltagep;\ll\g (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
o O (@] (@] X X
O: With alarm  X: Without alarm

« This function is available when output terminal function setting is selected as an alarm
after the setting of alarm parameter setting and alarm output setting.

» Alarm judgment implements the OR operation in phases (when the value of a phase is
lower than the under voltage alarm threshold). In addition, release of an alarm implements
the AND operation (when the values of all phases exceed under voltage alarm threshold
and voltage alarm hysteresis).

» Under voltage alarm threshold

» Under voltage alarm hysteresis

:0.0t0 12100.0 V (Initial value: 85.0 V)
:0.0t0 2200.0 V  (Initial value: 24.0 V)

* Under voltage alarm on-delay :0.1t010.0s (Initial value: 0.1 s)

n
c
= ® Power factor alarm output
= PGRIC PVSIC

. ) VSU1B VAU1B CTDSE ZCT8E
(% (Elﬁg:jlfazc;\)/ver (iloeclt:gcepggr (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)

@] O X X O X

O: With alarm  X: Without alarm

» This function is available when output terminal function setting is selected as an alarm
after the setting of alarm parameter setting and alarm output setting.

» Power factor alarm threshold :-1.00 to 1.00 (Initial value: 0.00)
» Power factor alarm hysteresis :0.00to 1.00 (Initial value: 0.05)
» Power factor alarm on-delay :0.5t010.0s (Initial value: 0.5 s)

*1. CTD8E (CT expansion) can perform the two-system setting only when it is connected to
PMU2A (power two-system).

® Reactive power alarm output

PGR1C

PVS1C

A ; VSuU1B VAU1B CTD8E ZCT8E
(Elﬁg:jlfazc;\)/ver (iloeclt:gcepggr (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
@] O X X O X
O: With alarm  X: Without alarm

» This function is available when output terminal function setting is selected as an alarm
after the setting of alarm parameter setting and alarm output setting.

» Reactive power upper limit alarm threshold -120000000 to 120000000 var (Initial

value: 1000 var)

0 to 24000000 var (Initial value: 100 var)

0.5 to 10.0 s (Initial value: 0.5 s)

-120000000 to 120000000 var

value: 300 var)

0 to 24000000 var (Initial value: 100 var)

0.5 to 10.0 s (Initial value: 0.5 s)

» Reactive power upper limit alarm hysteresis :
» Reactive power upper limit alarm on-delay
* Reactive power lower limit alarm threshold (Initial
* Reactive power lower limit alarm hysteresis :
* Reactive power lower limit alarm on-delay

*1. CTDS8E (CT expansion) can perform the two-system setting only when it is connected to
PMUZ2A (power two-system).
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3.7 Other functions

B Simple measurement

(EIeT:trGis 1c v (EIeZéSlC r VSU1B VAU1B CTDSE ZCT8E
le akazz\)Ne Aoltag ep;v\ée)z (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
X X X X O X

O: With function

X: Without function

This measurement allows roughly calculating electric power from the measured current value
and any set voltage value and power factor.
This measurement is used when the wiring for voltage input is unavailable due to installation
environment and wiring reasons. (Note 1)

[Setting range]

OFF, ON (Default: OFF)

Note 1: The simple measurement function is unavailable when the measurement master of
Model KE1 series is connected. The function is available when the measurement

master of Model KM1 series is connected.

B Electric energy conversion coefficient

(EIeZtrGile r (E|e2¥§lc r VSuU1B VAU1B CTDSE ZCT8E
le akazz\)Ne Aottag ep;v\ée)z (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O (@] x X e} x

O: With function

X: Without function

Set a coefficient used to convert electric energy. For example, electric energy can be
converted into CO2 emission or currency.

[Setting range]

¢ The value equivalent to the electric energy can be obtained with the following formula.

0.000 to 9999.999 (Default: 1.000)

| Equivalent value = Total electric energy x Electric energy conversion coefficient

* Measuring two systems with CTD8E (CT extension) requires the connection to PMU2A
(Electric power two system).
* The method of calculating CO2 emission differs depending on each power business
establishment and fiscal year. Set the electric energy conversion coefficient, referring to the
web pages of power companies.
* To obtain the equivalent value in currency, set the electric energy conversion coefficient
referring to the power charge per kWh on the web pages of power companies. When
converting into foreign currency, set a conversion coefficient taking the exchange rate into

account.
B Time
@ e'iﬁ‘islc ! @ emilc ! VSULB VAU1B CTDSE ZCT8E
Je akagz\)Ne /voltagep:avg)e (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
O O O (0] X x

O: With function

The product is connected to a PC to make settings by using higher-level software.

X: Without function

For details on the setting, refer to the manual for higher-level software.
The time can be set between 2012 and 2099.
Leap years in this period are also supported.
The accuracy is £1.5 min/month.
When a power failure (23°C) occurs, a backup is performed with an electric double layer

capacitor for about 7 days.

3-25

T
=
>
(@]
=5
o
>
)]




I Functions

B [nitialization

Initialization is available from KM1/KE1-Setting.
 Setting value initialization

MAX/MIN initialization

* Measurement history initialization
 Alarm history initialization

* Integrated power amount initialization :
All initialization

. Initializes setting values excepting time setting.
. Initializes maximum and minimum values.

. Initializes items to be logged.
. Initializes alarm histories.

Initializes items to be backed up every 5 minutes.

. Initializes all items excepting time setting.

T
=
>
(@]
=5
o
)
0]

Setting Measureme Alarm Integrated All
MAX/MIN . ; power S
value nt history history initialization
amount

Measurement item - Initialization - - - Initialization
Integrated active - - - - Initialization | Initialization
power amount
Integrated
regeneration - - - - Initialization | Initialization
power amount
Integration
progression - - - - Initialization | Initialization
reactive power
amount
Integrated delayed
reactive power - - - - Initialization | Initialization
amount
Integrated total
reactive power - - - - Initialization | Initialization
amount
Conversion value - - - - Initialization | Initialization
Target for log - - Initialization - - Initialization
Voltage sag for log - - Initialization - - Initialization
Alarm history - - - Initialization - Initialization
Setting contents Initialization - - - - Initialization

Time setting
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4.1 Flow of troubleshooting

If some problem occurs, check the sections according to the following items.

Checking operation Confirm the operation status of the Model KE1 according to the
indicator LED operation indicator LED.
= 4.2 To "Assume based on operation indicator LED"

\ 4
Check switches/wiring.

Check the switch settings and wiring.

¢ Switches

Check that the settings are made according to the system in use.
= To Page 1-7

e Wiring
Wiring of terminal block
= To Page 2-16
Check for a wire coming off.
Check for disconnection or contact of wire/cable in use.

« Communication condition

Check that the conditions for communication with high-level
systems are met.

o
=
E=
o
[}
d=
(]
9
o
=
o
P
—

If no problem is found after the check, perform detailed
investigation based on communication functions.

A\ 4
Assumption from status

Check the condition by reading the status of the Model KE1 according to
communication functions.
= 4.3 To "Assume based on the status"

Assumption from Assume the cause of the problem based on the phenomena to take
phenomena measures.

= 4.4 To "Assume based on phenomena”




4.2 Assume based on operation indicator LED I

4.2 Assume based on operation indicator
LED

If the power (PWR) lamp of the measurement master, CT expansion slave, or function slave is flashing,
it indicates that an error has occurred.

Operation indicator LED Assumable cause Measures
PWR CONN ALM COMM
Immediately after
Lit Lit Lit Lit power ON -
- - - - (All LEDs lit)
PG PIEEI Pl PIENG Destruction of Repair is required. Contact the
EEPROM data supplier you purchased the product
(All LEDs lit) from or our sales representative.
Duplicates of slave ID, Review the ID setting.
or out of range
Duplicates of unit no. Review the unit no.
Lit Flashing Off Off Duplicates of the Review the master/slave.
:I:l: :E: - - master
Over the allowable Check the number of units connected.
number of units
connected
Incompatibility in Check the settings of CompWay/F and
protocol of DIP Modbus and make the settings to
switches match the protocol.
Mismatch between the | Make the ID of the connected slave
connection match the connection configuration.
configuration and the
ID of the connected
slave
Internal bus
communication not Recheck the connection.
allowed
E(;rnonrégtéze unit Check the error of the unit.
Lit Off Off Off Normal start-up
- | | | (independent) )
PG During measurement
(independent) )
Lit Lit Off Off Normal start-up
- - | | (multiple units) )
PIEEI PIENG During measurement
(multiple units) )
EEPROM error If the condition is not changed even by
Flashing Off Off Off RAM error turning the power OFF, repair is
- | | | required. Contact the supplier you
L RTC error purchased the product from or our
sales representative.
If the condition is not changed even by
rechecking communication settings
Communication error and wiring, repair is required. Contact
the supplier you purchased the product
from or our sales representative.
Lit Lit/Off Off Lit RS-485/USB
N A | - communication in -
B b P progress
Lit Lit/Off Lit Off/ Alarm outout i Since this is caused by functions of
- / R - Flashing putin units, check the settings and then refer
Bl ol P mm /LA | Progress to Page 3-18.
Lit Lit/Off Flashing offl Excess of over current ) -
- / Flashing Return it to within the range of
i i g b g m e Excess of over voltage | standard.
Frequency input error
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I Troubleshooting

4.3 Assume based on the status
IR

By reading the status through communication, you can confirm the condition of unit.

The status is made up of 32 bits: bit 1 indicating the occurrence and bit O indicating non-occurrence

(mode of operation 1: stop; 0: operation). (For the status of each model, refer to "Model KM1/KE1

Communication Manual" (SGTE-719).)

Status name

Meaning

Measures

RAM error

Indicates a RAM error.

EEPROM error

Indicates an EEPROM error.

If the condition is not changed even by
turning the power OFF, repair is
required. Contact the supplier you
purchased the product from or our sales
representative.

RTC error

Indicates an RTC error.

Set the clock again.

Communication error

Indicates a communication error.

If the condition is not changed even by
rechecking communication settings and
wiring, repair is required. Contact the
supplier you purchased the product from

Operation Modes

Indicates the operation condition.

or our sales representative.

Voltage input over

Indicates that the measurement voltage is larger than
the standard.

Current input over

Indicates that the measurement current is larger than
the standard.

Insufficient input voltage

Indicates that the measurement voltage is smaller than
the standard.

Frequency input error

Indicates that the measurement frequency is out of the
range of standard.

Return it to within the range of standard.

CT input O Indicates that CTO has an input. -
ZCT input O Indicates that ZCTO has an input. -
ouTd Indicates that there is an output from OUTL. R
Alarm 1 Indicates that one of the items set in the measuring
block 1 item setting reaches the condition of alarm -
output.
Alarm 2 Indicates that one of the items set in the measuring

block 2 item setting reaches the condition of alarm
output.




4.4 Assume based on phenomena I

4.4 Assume based on Bhenomena

Before you think the product is malfunctioning

If Model KE1 does not operate normally, check applicable items listed below before making a
request for repair.

If the product does not operate normally despite your check, we would like you to return the product
to us via our sales division.

When Phenomenon Items to be checked Action to be taken Reference page
Operation indicator | Check that the lamp is | If lamps, OUT1, OUT2, and OUT3, light up in -
LEDs, OUT1, flashing in conjunction | conjunction with pulse output for measurement or
OUT2, and OUT3, |with pulse output for alarm output, the product is normal.
light up. measurement or alarm
output.
Voltage and current | Check that the If negative power is measured, all dedicated CTs 2-12
can be measured, |dedicated CT is not may have been installed in the reverse direction.
but power cannot be | installed in the reverse | If the power close to 0 is measured, one of the two
measured correctly. | direction. dedicated CTs may have been installed in the
reverse direction.
Large measurement | Check that the wiring | Perform wiring correctly. 2-16
error is correct.
Check that the type of | Checking the type of your dedicated CT, set the 3-4
the dedicated CT is dedicated CT of a correct type.
correct.
Check that inputs are | Checking the standard of the dedicated CT, supply A-7
within the input range | current so that the dedicated CT can be within the
of the dedicated CT. range of the standard.
Current becomes 0 | Check that the current | Make settings so that the current low-cut value is 3-5
input value is higher lower than the current input value. o
than the current =
low-cut value. g
Communication not | Check that only the Check that no error has occurred in the equipment - %
allowed recommended connected. %
communication 2
converter (K3SC-10) is =
used.
Check that the higher -
level systems
. (communication
At time of equipment) are
initial _ normal.
fg’ggsvce“ron Check th_at gettings for | Check that the comm_unica_ltion setting is the same -
communication are between the KM1 main unit and the communication
correct. converter.
Check that the wiring | Perform wiring correctly. 2-16
is correct.
Check that the Install termination resistors of 120 Q (1/2 W) at the 2-34
termination resistor end of Model KM1 and in the communication
has been installed. converter.
Check that the Make connections in such a way that the maximum -
transmission distance | transmission distance for communication is 500 m
is within the allowable | or less.
maximum range.
Check that the number | When CompoWay/F is selected for protocol, the 2-34
of pieces of equipment | maximum number of pieces of equipment
connected to the same | connected must be 31 units in the KE/KM series.
communication line is | When Modbus, it must be 99 units or less in the
within the maximum KE/KM series (in either case, no base unit is
number of connected | included).
units.
Operation indicator | Check for duplicates of | Recheck the setting of slave ID. -
LED PWR lights up, |slave ID. Or, check
and CONN is that the setting is
flashing. within the range.
Check that the number | Check that the number of master units is one per -
of master units is one. | system.
Check that the number | Check the maximum number of units connected. -
units connected is
within the limit.
Check that the Recheck the setting of communication protocol. 2-3
communication 2-31
protocol is matched.
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I Troubleshooting

When Phenomenon Items to be checked Action to be taken Reference page
The primary current of | Check that the When the primary current of inverter is measured, A-7
the inverter cannot be | selected dedicated CT |the crest value is several times larger than the
measured correctly. has some margin in effective value. Therefore, use a dedicated CT

the standard. having some margin in the standard.
The date and time of | Check whether the Set the clock all over again. -
the clock are initialized | RTC backup period
to April 1, 2012 at has passed.
0:0:0.
Communication with Check that the Use the specified connector. 2-9
the unit connected specified connector
cannot be carried out. | has been used.
Check that the settings | Match the setting of the slave ID of the connected 2-4
of the connection unit with that of the connection configuration of the
When configuration are measurement master.
used correct.

Check that the power
voltage has been
applied to the
functional slave.

Power voltage can be applied from the

measurement master to CT expansion slaves only.

Apply power voltage to the functional slave.

Data backed up every
5 minutes or alarm
histories for CTD8E
(CT expansion) are
not saved.

Check for errors in
connections.

Connecting units to each other via the connector,
match the setting of the slave ID with that of the
connection configuration of the measurement
master.

Although
communication with
the unit connected can
be carried out, CONN
remains OFF.

Reset the entire system.
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Product specifications
B

M Rating of main unit

Model (Elef:ﬁi?tgwer (Eleitvriilpiwer VSU1B VAU1B CTD8El ZCT8E .
Item lleakage) Ioltage sag) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
Applicable circuit Single-phase 2-wire, single-phase 3-wire, 3-phase 3-wire, 3-phase 4-wire
Max. number of CTs 3 3 3 8
Selectabl CT (*1) 1 1 1 2 (*2)
Max. number of ZCTs 1 8

Power source

Standard power
voltage

100~240 VAC 50/60 Hz

Permissible power
voltage range

85 to 110% of the standard power voltage

Supply frequency
fluctuation range

45~65Hz

Consumed power

10 VA or less for independent use, 14

) 10 VA or le:
VA for expansion S

Power failure
compensation

Backup more than 1.2seconds

Input

>
S
S
o)
S
=
X

Standard input
voltage

100 to 480 VAC single-phase 2-wire: line-to-line voltage

100/200 VAC single-phase 3-wire: phase voltage/line-to-line voltage
100 to 480 VAC 3-phase 3-wire: line-to-line voltage

58 to 277 VAC 3-phase 4-wire: Phase voltage

Standard input
current (CT)

5A, 50 A, 100 A, 200A, 400A, 600A

5A, 50A, 100A, 200A, 400A, 600A

Standard input
current (ZCT)

50A, 100A, 150A,
200A, 400A, 600A,
1000A

50A, 100A, 150A,
200A, 400A, 600A,
1000A

When 5ACT is
used : 4 kW
When 50ACT is
When 5ACT is used : 4 kW used : 40 kW
When 50ACT is used : 40 kW When 100ACT is
Standard input When 100ACT is used : 80 kW used : 80 kW
power When 200ACT is used : 160 kW When 200ACT is
When 400ACT is used : 320 kW used : 160 kW
When 600ACT is used : 480 kW When 400ACT is
used : 320 kW
When 600ACT is
used : 480 kW
Standard input 50HZ/60Hz
frequency
Supply frequency | o eep,
fluctuation range
Input current 1000 mA 1000 mA

leakage

Permissible input
voltage

Permissible input
current

110% of standard input voltage (continuous)
120% of standard input current

120% of standard in
(continuous) (continuous)

put current

Standard input
load

Voltage input of 0.5 VA or less (excepting power supply section)

Current input of 0.5 VA or less (each input)

Current input of
0.5 VA or less
(each input)

Clock

Setting the time

2012 to 2099 (also supported in leap years during this period)

Clock accuracy

+1.5 min/month (at 23°C)

Clock backup
retaining period

Backed up by the electric double layer capacitor for approximately 7 days (At 23°C
with power not supplied after power is distributed for approximately 24 hours or
more)

Usage ambient temperature

-10 to +55°C (however there is to be no condensation or freezing)

Storage temperature

-25 to 65°C (however there is to be no condensation or freezing)

Storage ambient humidity

Relative humidity of 25 - 85%

Storage humidity

Relative humidity of 25 - 85%

Altitude

2000 m or less

Installation environment

Over voltage category |1, pollution level 2, measurement category Il

Applicable standards

IEC61010-2-030, EN61326-1




Product specifications

Il Main part specifications

Model PGR1C PVSIC
(Electric power (Electric power VSU1B VAULB CTD8E' ZCT8E .
Jtem lleakage) Ivoltage sag) (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
Accuracy | Voltage +1.0% FS +1 digit
(*1) * However, intra Vir voltage shall be +2.0% FS +1digit under the same conditions.
Current +1.0% FS +1 digit +1.0% FS +1 digit
* However, S-phase current of 3-phase * However, S-phase current of 3-phase 3-wire
3-wire and N-phase current shall be+2.0% and N-phase current shall be+2.0% FS +1 digit
FS +1 digit under the same conditions. under the same conditions.
Current 30~200mA Min.: 30~200mA Min.:
leakage +5%rdg+1digit +5%rdg+1digit
200~1000mA Max.: 200~1000mA Max.:
+1%FS+1digit +1%FS+1digit
Electric power | Active power, reactive power Active power, reactive
(Active power, +2.0% FS *1 digit (power factor) power
reactive power) +2.0% FS +1 digit
(power factor)
Frequency +0.3Hz+1digit
Power factor +5.0% FS +5.0% FS
*2) (Ambient temperature of 23°C, standard (Ambient temperature
input, standard frequency, power factor = of 23°C, standard
range of 0.5 to 1 to 0.5) input, standard
frequency, power factor
=range of 0.5t0 1 to
0.5)
Influence by temperature +1.0% FS (Ratio to measurement value at ambient temperature of 23°C, with standard input, standard frequency, and power factor of 1, within
the working
temperature range)
Influence by frequency +1.0% FS (Ratio to measurement value at ambient temperature of 23°C, with standard input, standard frequency, and power factor of 1, within
the standard
frequency range of +5 Hz)
Influence by higher +0.5% FS (Error generated when the 2nd-, 3rd-, 5th-, 7th-, 9th-, 11th-, or 13th-order higher harmonic wave is superimposed over the basic wave
harmonic at ambient temperature of 23°C with the content rates of 30% in current and 5% in voltage)
wave
Low-cut current setting Variable in units of 0.1% between 1.0-19.9% Variable in units of Variable in units of
value of the standard input 0.1% between 0.1% between
1.0-19.9% of the 0.1-19.9% of the
standard input standard input
Low-cut current leakage Variable in units of Variable in units of
setting value 0.1 mA between 0.1 0.1 mA between 0.1
to 30.0 mA to 30.0 mA
Sampling frequency 100 ms (with measurement voltage at 50 Hz), 83.3 ms (with measurement voltage at 60 Hz)
Insulation resistance Insulation resistance value of 20 MQ (500 VDC)
Voltage withstood Common: 2000 V for 1 minute

PGR1C: Place to which voltage is applied: Between all terminals and case simultaneously
Between all power sources and all RS-485/transistor/relay outputs simultaneously
Between all power sources and all current/voltage/leakage inputs simultaneously
PVSiC: Between all current/voltage/leakage inputs and all RS-485/relay/transistor outputs simultaneously
VSU1B: Between all power sources and all RS-485/relay outputs simultaneously
Between all power sources and all voltage inputs simultaneously
Between all voltage inputs and all RS-485/relay outputs simultaneously
VAU1B: Between all power sources and all RS-485/relay outputs simultaneously
Between all power sources and all current/voltage inputs simultaneously
CTDSE: Between all current/voltage inputs and all RS-485/relay outputs simultaneously
ZCT8E: Between all current inputs and all relay outputs simultaneously
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Vibration tolerance Half amplitude of 0.35 mm, acceleration of 50 m/s?
Frequency of 10 to 55 Hz, sweeping along three axes, 5 min x 10 times each
Shocks withstood 150 m/ s° up/down, left/right, front/back in 6 directions, 3 times each
Mass Approximately 230 g
Memory protection EEPROM (non-volatile memory) Number of write times: :1 million times
Combination Connection to KM1-EMU8A-FLK can
support 7 event input points and 1
temperature input point.
Transistor Number 1 open collector points (OUT2)
output of
other
points
Output 30 VDC ,30 mA
capacity
ON 1.2 Vorless
residual
voltage
OFF time | 100 pA or less
leakage
current
Integrated | 1 pulse output when the power amount in the
power set pulse output voltage is
amount reached
pulse 1,10,100,1 k,2 k,5 k,10 k,20 k,50 k,100 k
output (W - h)
Alarm Outputs an alarm based on the set alarm
output output threshold
Return Automatic return only
method
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Appendix

Model
PGRIC PVSIC VSU1B VAU1B CTDSE ZCTSE
(Electric power (Electric power . .
It (Voltage sag) (Voltage/current) (CT extension) (ZCT extension)
em /leakage) /voltage sag)
Relay output Number of 1 a-contact point 1 a-contact point 2a-contact point 1 a-contact point (OUT1)
other points (OUT1) (OUT1) (OUT1, OUT2)
Standard load Resistance load 250 Resistance load 250 VAC 3 A Resistance load 125 VAC 3 A
VAC 3A 30 VDC 3 A 30 VDC 3 A
30VDC3A Inductive load

Inductive load
(cos@=0.4,L/R=7 ms)
250 VAC1A
30VDC1A

(cos®=0.4,L/R=7 ms)
250 VAC1A
30VDC1A

Mechanical life

10 million times or more

10 million times or more

5 million times or more

Electrical life

50,000 times or more
(standard load, 1800
times/h in

open-close frequency

50,000 times or more

open-close frequency

(standard load, 1800 times/h in

200,000 times or more
(standard load, 1800 times/h in
open-close frequency

Failure rate P
level

5VDC 10 mA (in
open-close frequency of
120 times/min)

5 VDC 10 mA (in open-close frequency of 120 times/min)

Alarm output

Turning output
ON/OFF according to
the setting value of
alarm

Turning output ON/OFF according to the setting value of alarm

Return method

Automatic recovery only

Automatic recovery only

Solid-state relay
output

Number of MOS FET 1 point MOS FET 1 point
output points (OUT1) (OUT2)

Max. load Peak 24 VAC/DC

voltage

Continuous load
current

Peak 80 mAAC/DC

ON resistance

Max. 15 Q

Open-circuit
leakage current

Max. 1 nA

Alarm output

Output ON/OFF according to alarm setting

Recovery Automatic recovery only
method
Communication Protocol Communication protocol switching, OFF: CompoWay/F ON: Modbus
Synchronous Refer to Model KM1/KE1 Communication Manual (SGTE-719).
system
Setup of unit CompoWay/F:0~99, Modbus:1~99
no. * If switching operation switches the protocol to Modbus when the unit No. setting is set to 0, the unit no. setting value is automatically changed to 1.
RS-485 Communication 9600bps, 19200bps, 38400bps
speed
Transmission CompoWay/F: ASCII Modbus : Binary
code
Data bit (*3) CompoWay/F: 7 bit, 8 bit Modbus : 8 bit
Stop bit (*3) CompoWay/F: 1 bit, 2 bit Modbus: 1 bit with parity, 2 bits without parity
Parity No, Even, Odd
Maximum 500 m
transmission
distance
Maximum CompoWay/F: 31 units Modbus: 99 units
number of
connected units
Communication | ##x[F]H
item
USB Conforms to USB Standard V1.1
Retained during power failure *4 | *5 | *6 | *7 | *8 | *9
Number of connector 25 times

insertion/removal times

*1 Conforms to JISC1111. Error in dedicated CT is not included. For ambient temperature of 23°C, standard input, standard frequency, and
higher harmonic wave, the 2nd-, 3rd, 5th-, 7th-, 9th-, 11-th, and 13-th orders are supported.

*2. Calculation formula: Power factor = Active power/Apparent power
Apparent power = J(Active power)? + (Reactive power)?

*3  If the protocol is switched to Modbus, the setting value may be changed. When switching DIP switches, check the setting contents.

*4  Setting data, Alarm history, Logging data and Backup data.

*5  Setting data, Alarm history, Logging data, Backup data and Voltage sag history.

*6 Setting data, Alarm history, Logging data, and Voltage sag history.

*7 Setting data, Alarm history and Logging data.

*8 Setting data and Alarm history.

A-4




Product specifications

M Protection functions

Model PG‘R1C PV_SlC VSUILB VAU1B CTD8E ZCT8E
(Electric power | (Electric power (Voltage sag) | (Voltage/current) (CT (zCcT
Item /leakage) /voltage sag) 9 9 9 extension) extension)
Active power Operation setting range Upper limit alarm: Upper limit alarm :
monitor -120000000 to 120000000 W -120000000 to
Lower limit alarm: 120000000 W
-120000000 to 120000000 W Lower limit alarm :
-120000000 to
120000000 W
Operation characteristics +2.0%FS+1 digit +2.0%FS+1 digit
Operation time 0.51t010.0 s 0.5t010.0s
Operation time +0.2s +0.2s
characteristics
Return power Upper limit alarm : Upper limit alarm :
Upper limit alarm operation value Upper limit alarm
0 to 24000000 W operation value
Lower limit alarm : 0 to 24000000 W
Lower limit alarm operation value Lower limit alarm :
0 to 24000000 W Lower limit alarm
operation value
0 to 24000000 W
Current Operation setting range Upper limit alarm : 0.0 to 6000.0 A Upper limit alarm : 0.0 to 6000.0 A
monitor Lower limit alarm : 0.0 to 6000.0 A Lower limit alarm : 0.0 to 6000.0 A
Operation characteristics +1.0%FS+1digit +1.0%FS+1digit
* S-phase current of 3-phase 3-wire * S-phase current of 3-phase 3-wire and
and N-phase current of N-phase current of single-phase 3-wire
single-phase 3-wire shall be +2.0% shall be +2.0% FS +1 digit.
FS +1 digit.
Operation time 0.1t010.0s 0.1t0 10.0s
Operation time +0.2s +0.2s
characteristics
Return current Upper limit alarm : Upper limit alarm :
Upper limit alarm operation value Upper limit alarm operation value
0.0 to 1000.0 A 0.0 to 1000.0 A
Lower limit alarm : Lower limit alarm :
Lower limit alarm operation value Lower limit alarm operation value
0.0 to 1000.0 A 0.0 to 1000.0 A
Voltage Operation setting range Upper limit alarm : 0.0 to 12100.0 V
monitor Lower limit alarm : 0.0 to 12100.0 V

Operation characteristics

+1.0%FS#1 digit

* However, intra Vir voltage shall be +2.0% FS +1 digit under the same conditions.

Operation time

0.1t010.0s

Operation time
characteristics

+0.2s

Return voltage

Upper limit alarm : Upper limit alarm operation value 0.0 to 2200.0 V
Lower limit alarm : Lower limit alarm operation value 0.0 to 2200.0 V

Power factor Operation setting range -1.00~1.00
monitor Operation characteristics | +5.0%FS +5.0%FS (power
(power factor = range of 0.5 to 1 to 0.5) factor = range of
0.5t0 110 0.5)
Operation time 0.5t010.0 s 0.5t010.0s
Operation time +0.2s +0.2s
characteristics
Return voltage 0.00 to 1.00 0.00 to 1.00
Reactive Operation setting range Upper limit alarm : Upper limit alarm :
power monitor -120000000 to 120000000 var -120000000 to

Lower limit alarm :
-120000000 to 120000000 var

120000000 var
Lower limit alarm :
-120000000 to
120000000 var

Operation characteristics

+2.0%FS+1 digit

+2.0%FS+1 digit

Operation time 0.5t0 10.0 s 0.5t010.0 s

Operation time +0.2s +0.2s

characteristics

Return voltage Upper limit alarm : Upper limit alarm Upper limit
operation value 0 to 24000000var alarm :

Lower limit alarm : Lower limit alarm
operation value 0 to 24000000var

Upper limit alarm
operation value

0 to 24000000var
Lower limit

alarm : Lower
limit alarm
operation value

0 to 24000000var
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Appendix

Model PGARIC PVSlC VSU1B VAU1B CTD8E ZCT8E
(Electric power | (Electric power Volt Voltage/ t (CT (zCT
Item /leakage) /voltage sag) (Voltage sag) | (Voltage/current) extension) extension)
Leakage Operation setting range 30to 1,000 mA 30to 1,000 mA
monitoring Operation characteristics +5% rdg +5% rdg
(30 to 200 mA) (30 to 200 mA)
+1% FS +1% FS
(200 to 1,000 mA) (200 to 1,000 mA)
Operating time setting 0.1t020.0s 0.1t020.0s
range
Operation time +0.2s +0.2s
characteristics
Recovery condition 95% of operate 95% of operate
value value
Voltage sag Voltage sag detection 0.0to 480.0V
monitoring voltage setting range
Tolerance of detected +2.5% FS
voltage
Duration setting range Backup unavailable: 0.02t0 0.2 s
Backup available: 0.02 to 1.00 s
Accuracy of relay output +5ms
operating time
Open-phase Open-phase detection In 3-phase voltage, (Max. difference between each phase voltage and average
monitoring condition voltage/average voltage) x 100 - 85%
Operation characteristics +1.0% FS +1 digit
* However, voltage between Vtr shall be +2.0% FS %1 digit under the same
condition.
Operation time 0.1s
Operation time +0.2s
characteristics
Recovery condition Unbalance factor of less than 13%
Reverse phase | Operation time 0.1s
monitor Operation time +0.2s
characteristics
B Accessories

@® Connection connector (excepting measurement master)
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@® Instruction

Manual (Japanese, English, Korean)




Dedicated CT and ZCT

Dedicated CT and ZCT

N
m Specification

[CT]

Model Split type
{tem Model Model Model Model Model Model
KM20-CTF-5A KM20-CTF-50A KM20-CTF-100A KM20-CTF-200A KM20-CTF-400A

KM20-CTF-600A

Primary standard 5A 50 A 100 A 200 A 400 A 600 A
current
Secondary standard 1.67 mA 16.7 mA 33.3 mA 66.7 MA 66.7 MA 66.7 MA
current
Secondary coil 3,000 turns 6,000 turns 9,000 turns
Applicable frequency 10 Hz~5 kHz
Insulation resistance Between output terminal and case : 50 MQ or higher (500 VDC mega)
Voltage withstood Between output terminal and case : 2000 VAC 1 min
Protection element 7.5V clamp element
.Perm.issible numbgr of 100 times
insertion/removal times
Inner diameter 10 dia. 16 dia. | 24 dia. | 37 dia.
WoLkmg_ tgmperature/ -20 to + 60°C with 85% or less (without condensation)
umidity range
Storage temperature/ -30 to + 65°C with 85% or less (without condensation)
humidity range
Model Panel fixed (through) type
Item Model KM20-CTB-5A/50A
Primary standard 5 A/50 A
current
Secondary standard
current 1.67 mA/16.7 mA
Secondary coil 3,000 turns
Applicable frequency 10 Hz to 5 kHz
Insulation resistance Between output terminal and case : 50 MQ or higher (500 VDC mega)
Voltage withstood Between output terminal and case : 2000 VAC 1 min
Protection element 7.5V clamp element
Inner diameter 10 dia.
Working >
temperature/ -20 to + 60°C with 85% or less (without condensation)
humidity range %
Storage. tgmperature/ -30 to + 65°C with 85% or less (without condensation) (0]
humidity range S
o
Model Split core type for earth wire only X
Item Model K6ER-CN22
Primary standard 2A
current
Insulation resistance Between core output lead wires: 100 MQ or more
Voltage withstood Between core output lead wires: 1000 VAC 50/60 Hz 1 min.
Inner diameter 22 dia.
Working
temperature/ -10 to + 60°C with 25 to 85% (without condensation)
humidity range
Storage
temperature/ -20 to + 70°C with 25 to 85% (without condensation)
humidity range

*1.  Use the dedicated CT at a low voltage of 600 V or less.

*2.  When clamping at a conductive object, such as bus bar, ensure the basic insulation at least
by covering it with an insulator, etc.
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[zCT]
Split core type
Model Indoor split core type Outdoor split core type
Item Model OTG-CN52 Model OTG-CN77 Model OTG-CN112 Model OTG-CN36W
Primary standard current 200 A 400 A 600 A 150 A
Insulation resistance Between charging portion and earth: 100 MQ or more (500 DCV megger)
Voltage withstood Between charging portion and earth: 2200 VAC 1 min.
Inner diameter 52 dia. 77 dia. 112 dia. 36 dia.
Working temperature/ R X o A .
humidity range -10 to + 60°C with 45 to 85% (without condensation)
Storage temperature/ o 0 .
humidity range -10 to + 60°C with 45 to 85% (without condensation)
* Through type
Outdoor

Model

Indoor through type

through type

Model OTG-L156 | Model OTG-LA3OW

Item
Model OTG-L21 Model OTG-L30 Model OTG-L42 Model OTG-L68 Model OTG-L82
Primary standard
current 50 A 100 A 200 A 400 A 600 A 1000 A 100 A
Insulation . . )
resistance Between charging portion and earth: 100 MQ or more (500 DCV megger)
Voltage withstood Between charging portion and earth: AC2200V  1min
Inner diameter 21 dia. 30 dia. 42 dia. 68 dia. 82 dia. 156 dia. 30 dia.

Working
temperature/ -10 to + 60°C with 45 to 85% (without condensation)
humidity range
Storage
temperature/ -10 to + 60°C with 45 to 85% (without condensation)

humidity range

*1. Use the dedicated ZCT in a low-voltage circuit of 600 V or below

*2. When clamping at a conductive object, such as bus bar, ensure the basic insulation at least by

covering it with an insulator, etc.
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Dedicated CT and ZCT I

B External dimensions (unit: mm)
® [CT] Split type

Model KM20-CTF-5A Model KM20-CTF-50A Model KM20-CTF-100A
— [ CT Hole Ezi{;nensions CT Hole1D0ime;§ions T CT Hole Dimegzions
= = R5 229 11 16
l%ii 239 33 59 79 WI_H R8 ‘:~ l 2899585 R75 2S1'4‘37.4 145
774L ssr] | = L 75 == o
&4) - CT inner diameter: 10mm | 555 CT inner diameter: 10 mm e :f /w
f i - = — f | [
= 7% “I m
T L e S
1 i 7@_%}07 48 53.7
40 He O] ]
40.5
Model KM20-CTF-200A Model KM20-CTF-400A/Model KM20-CTF-600A
CT Hole Dimensions CT Hole Dimensions

R10

[ 24 37 R18.5
55.9 Qijj %62.5 35.5
R8 735 J R13
CT inner diameter: 24 mm

= = iﬁ q“ [ ! B CT inner diameter: 37 mm
e
IR IaY SR T=Y
L L o
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[T T 1
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I
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52.5

54

® [CT] Panel fixed (through) type
Model KM20-CTB-5A/50A

{—27.6 —
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® [CT] Split core type for earth wire only
Model K6ER-CN22

22 dia.
| 3 o
VVC-0.18x7x2C 2 ﬁﬂ
BK (1)
S | U fJ
Wik 51.5 21
150 (53.65)

i

The following connection cable is included.

e
BK (1) "7_&

3,000+£30

W (k)

® [ZCT] Indoor split core type
Model OTG-CN52 Model OTG-CN77

M4 terminal screws

141

Two, 6.5-dia. holes or Four, 6.5-dia. holes or
four, M6 screw holes

two, M6 screw holes

D & - - Q— A\ A -
be
- 170 B R

79

l——195—+
170 195
~ fhda o Poss a7
OI v ) o 8J
g T ‘ PEE—————
Yoy \hai I
200 L 230

M4 terminal screws

Four, 6.5-dia. holes or
/four, M6 screw holes

xipuaddy

@
3

225

® [ZCT] Outdoor split core type
Model OTG-CN36W

«j 2 @ :

Two, 5.5-dia. holes or
two, M5 screw holes

- ©
135

1.256mm?* VCTFK

}k

r )
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Dedicated CT and ZCT I

® [ZCT] Indoor through type
Model OTG-L21 Model OTG-L30

20

; || 21dia. 13
¥ ‘r Two, 5-dia. holes or
two, M4 screw holes

Two, 5-dia. holes or
two, M4 screw holes

64

66
- *\
&

Model OTG-L68

93 . .

Two, 5-dia. holes or
two, M4 screw holes

e

Two, 5.5-dia. holes or
two, M5 screw holes

Model OTG-L82 Model OTG-L156

- S ——
M5 terminal screws
¥ e
©
Ne)
60

)
©
N
Two, 5.5-dia. holes or / Four, 8.5-dia. holes or >
two, M5 screw holes =1 four, M8 screw holes 5
I - ,# - —
* & ~ ﬂ
e L
- [FE - B . i ! g -8
T T
‘ 230 ‘ — - >S5
270 230 9_.
’) X
37: &b
+ B i L gl 8
<t
20 |40,

® [ZCT] Outdoor through type
Model KM20-CTF-LA30W

Two, 5.5-dia. holes or
two, M5 screw holes

I
500 -G -—0
N 68
1.25mm? VCTFK
(JIs C 3306)
5

20.
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I Appendix

@ Outdoor slit core type

Model KM20-CTF-CB3 (Cable for dedicated CT)
3000£100
V1.25-B3A

AR
. ((
\ VCTF 0.3%x2

3015

When installing the cable in dedicated CT, install the shrinkable tube side to the dedicated

Shrinkable tube

*

CT.
* This cable can be used for the dedicated ZCT.

>
S
S
o)
S
=
X
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List of parameters

List of parameters

B g5 e 5 g g
03T L o § o 5 w e w2
L . i 4 2o = 2 = < 0o @® 5 © @
Setting item Initial value Setting range xog Ve o 2 o = og =g
U= >=5 g ] <5 EX [SI)
a5 o o= > = S g O N
@ g s s 5 Q
w w< < S Qo N
0: Single-phase 2-wire
Electrical system 1 applicable . X 1: Single-phase 3-wire
phase wire 2: 3-phase 3-wire 2: 3-phase 3-wire o © © © © x
3: 3-phase 4-wire
Synchronization selection for
measuring block 1 0: Electrical 0: Electrical system 1 x < X * o <
Synchronization selection for system 1 1: Electrical system 2
measuring block 2 x x x x © x
Dedicated CT type for (1) EOAA
measuring block 1 . o o x © o x
100 A 2:100 A
Dedicated CT type for l 3:200A
) 4:400 A X X X X O X
measuring block 2 5: 600 A
Electrical system 1 VT ratio 1.00 0.01 to 99.99 O O O O @) X
Measuring block 1 CT ratio X
1 1 to 1000 O © ©
Measuring block 2 CT ratio X X X X O
Low-cut current for o o « o o «
measuring block 1 0.6% 0.1t0 19.9%
Low-cut current for
measuring block 2 x x < i © .
Low-cut current for leakage 1.0 mA 0.1 to 30mA @) X X X X @)
0: OFF
1: 2 times
2: 4 times
3: 8 times
4: 16 times
Average count 0:0FF 5: 32 times @) O O O O O
6: 64 times
7:128 times
8: 256 times
9: 512 times
A: 1024 times
0:1Wh
1:10 Wh
2:100 Wh
3:1 kwWh
. X 4: 2 kWh
Pulse output unit 2:100 Wh 55 kKWh O @) X X X X
6: 10 kWh
7:20 kWh
8: 50 kWh
9: 100 kWh
0: Circuit 1
- - 1: Circuit 2
Pulse output circuit 0: Circuit 1 2: Circuit 3 @) O X X X X
3: Circuit 4
Total power coefficient 1 1.000 0.000 to 9999.999 @) O X X O X
Phase loss ditect fanction 0: OFF 2 g;F O @] @] O X X
Phase sequence ditect . 0: OFF
fanction 0: OFF 1: ON ©] (@] (@] O X X
Voltage sag backup 0: OFF (1) 8;': X O O X X X
Voltage sag ditect fanction 1
9¢ 539 0: OFF X Q Q X X X
Voltage sag ditect fanction 2 0: OFF 1: Vrs, Vrn X O @) X X X
Voltage sag ditect fanction 3 ’ 2:Vst, Vsn x @) O X X X
3: Vitr, Vin
Voltage sag ditect fanction 4 X O O X X X
Voltage sag ditect level 1 X O O X X X
Voltage sag ditect level 2
9 9 80.0V 0.0 t0 480.0 V x O O X X X
Voltage sag ditect level 3 X @) @) X X X
Voltage sag ditect level 4 X O O X X X
Voltage sag duration time 1 X O O X X X
Voltage sag duration time 2 X @) @) X X X
— 0.02s 0.02t01.00 s
Voltage sag duration time 3 X O O X X X
Voltage sag duration time 4 X O O X X X

O: With fanction
X : Without fanction
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Appendix

98% | 98¢ | 8¢t 2 3 W2 4 5
Setting item Initial value Setting range x o8 ned > % 2% o2 =
[OR=0r1 >5 8 n < o =3 O
a9 o o o= > 35 >3 O N
o= g3 S 3 5 Q
o w = <~ > S N
Leakage current 1 e} X X X X e}
Leakage current 2 X X X X X e}
Leakage current 3 N N X X X @)
Leakage current 4
30mA 30 to 1000 mA X X X X X O
Leakage current 5 X X X X X e}
Leakage current 6 X X X X X O
Leakage current 7 N N X X X @)
Leakage current 8 X X X X X e}
Leakege ditection time 1 O X X X X O
Leakege ditection time 2 N N X X X @)
Leakege ditection time 3 X X X X X O
Leakege ditection time 4 X X X X X
05s 0.1t020.0s o
Leakege ditection time 5 X X X X X O
Leakege ditection time 6 N N X X X @)
Leakege ditection time 7 X X X X X e}
Leakege ditection time 8 X X X X X O
0: OFF
1: Measuring block 1
alarm
2: Measuring block 2
Output terminal 1 functi alarm
seliti';l;; erminal 2 function 0: OFF 3: Earth leakage O X O O O O
4: Temperature
5: Phase-loss
6: Reverse phase
7: Pulse output
8: Measuring block 1
3-STATE HIGH
9: Measuring block 1
3-STATE MIDDLE
A: Measuring block 1
3-STATE LOW
Output terminal 2 function 0: OFF B: Measuring block 2
setting : 3-STATE HIGH O O x o X x
C: Measuring block 2
3-STATE MIDDLE
> D: Measuring block 2
b o) 3-STATE LOW
D Output terminal 1 condition ON.O 0: N-O (Normally open) O X O @) o) O
> Output terminal 2 conditi o 1:N-C (Normally closed)
o utput terminal 2 condition @) @) X le) X %
X
Obit: Over voltage alarm
1bit: Under voltage
Alarm parameter setting for alarm
measuring block 1 2bit: Over current alarm (@] @) O O @) X
3bit: Under current
alarm
4bit: Active power upper
) limit alarm
F00000000 5bhit: Active power lower
limit alarm
6bit: Reactive power
upper limit alarm
Alarm parameter setting for 7bit: Reactive power
measuring block 2 lower limit alarm x x x < o x
8bit: Power factor alarm
9bit to 31bit: Idle
Obit: Over voltage alarm
1bit: Under voltage
Alarm output setting for alarm
measuring block 1 2bit: Over current alarm O O O O ©) X
3bit: Under current
alarm
4bit: Active power upper
§ limit alarm
H00000000 5bit: Active power lower
limit alarm
6bit: Reactive power
upper limit alarm
Alarm output setting for 7bit: Reactive power
measuring block 2 lower limit alarm x X x X o X
8bit: Power factor alarm
9bit to 31bit: Idle

O: With fanction
X : Without fanction
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List of parameters

3 g s ) 5 g 5
0zE | o § 8 ] @ 5 WG w 2
L . . = QoD H o = o = O Q5 0 @
Setting item Initial value Setting range xod 0w e o 2 o 23 og =g
O S ® >5 8 0 g < o =3 O
o oo a o= > = > © O N
o = @9 0 Q = [
w w2 = S 5 g
Active power upper limit alarm
threshold for measuring block 1000 W -120000000~120000000 W @) O X X o) X
1
Active power upper limit alarm
hysteresis for measuring block 100w 0~24000000 W @) O x X o) X
1
Active power upper limit alarm _
on-delay for measuring block 1 05s 05-100s o ) x X o X
Active power lower limit alarm
threshold for measuring block 300 W -120000000~120000000 W @) O X X o) X
1
Active power lower limit alarm
hysteresis for measuring block 100w 0~24000000 W @) e} X X e} X
1
Active power lower limit alarm _
on-delay for measuring block 1 05s 05-10.0s O O X X o X
Active power upper limit alarm
threshold for measuring block 1000 W -120000000~120000000 W X X X X o) X
2
Active power upper limit alarm
hysteresis for measuring block 100w 0~24000000 W x X x X o) X
2
Active power upper limit alarm _
on-delay for measuring block 2 05s 05-10.0s X x X X o X
Active power lower limit alarm
threshold for measuring block 300 W -120000000~120000000 W X X X X o) X
2
Active power lower limit alarm
hysteresis for measuring block 100w 0~24000000 W X X X X o) X
2
Active power lower limit alarm _
on-delay for measuring block 2 05s 05-100s x X x X o X
Over current alarm threshold
for measuring block 1 100.0A 0.0-6000.0 A O O X O o x
Over current alarm hysteresis _
for measuring block 1 50A 0.0-1000.0 A O O X O o x
Over current alarm on-delay for _
measuring block 1 01s 01-10.0s O O X O o X
Under current alarm threshold
for measuring block 1 1004 0.0-6000.0 A O O x O o x
Under current alarm hysteresis _
for measuring block 1 50A 0.0-1000.0 A o ) x o o X
Under current alarm on-delay _
for measuring block 1 01s 01-10.0s O o X O o X
Over current alarm threshold
for measuring block 2 100.0 0.0-6000.0 A x X x X o X
Over current alarm hysteresis _
for measuring block 2 50A 0.0-1000.0 A X x X x o x
Over current alarm on-delay for _
measuring block 2 0ls 01-10.0s X X X x o x
Under current alarm threshold
for measuring block 2 100A 0.0-6000.0 A x X x x o x
Under current alarm hysteresis _
for measuring block 2 50A 0.0-1000.0 A x X x x o x
Under current alarm on-delay _
for measuring block 2 01s 01-100s x X X X o X
Over voltage alarm threshold _
for measuring block 1 5280V 0.0-12100.0V O O O O X X
Over voltage alarm hysteresis .
for measuring block 1 24.0v 0-22000V o ) o o X X
Over voltage alarm on-delay _
for measuring block 1 0ls 01-100s o o o o X x
Under voltage alarm threshold _
for measuring block 1 85.0V 0.0-12100.0V O o O O x x
Under voltage alarm hysteresis .
for measuring block 1 24.0v 0.0-2200.0V o o o o X X
Under voltage alarm on-delay 01s 0.1~10.0's o o o o % %

for measuring block 1

O: With fanction
X : Without fanction
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b5 g 5 S g B 5
0ET | 08 é o 8 = w B W
o . . - a O =1 ® o 4 5 © < 0 O
Setting item Initial value Setting range x o & 0L 5 2 o 23 [l =g
OE® >E5 g [ <o =35 O o
o oo a 835 >3 > kst @] N
i} @ = =
nj w=< = S Q 8
Power factor alarm
threshold for measuring 0.00 -1.00~1.00 ) O X X O X
block 1
Power factor alarm
hysteresis for measuring 0.05 0.00~1.00 e e X X @) X
block 1
Power factor alarm
on-delay for measuring 05s 0.5~10.0 s @) O X X O X
block 1
Power factor alarm
threshold for measuring 0.00 -1.00~1.00 X X X X O X
block 2
Power factor alarm
hysteresis for measuring 0.05 0.00~1.00 X X X X @) X
block 2
Power factor alarm
on-delay for measuring 05s 0.5~10.0 s X X X X O X
block 2
Reactive power upper limit
alarm threshold for 1000 var -120000000~120000000 var ) ) X X O X
measuring block 1
Reactive power upper limit
alarm hysteresis for 100 var 0.0~24000000 var e e X X @) X
measuring block 1
Reactive power upper limit
alarm on-delay for 05s 0.5~10.0 s @) O X X O X
measuring block 1
Reactive power lower limit
alarm threshold for 300 var -120000000~20000000 var ) ) X X O X
measuring block 1
Reactive power lower limit
alarm hysteresis for 100 var 0.0~24000000 var e e X X @) X
measuring block 1
Reactive power lower limit
alarm on-delay for 05s 0.5~10.0 s @) O X X O X
measuring block 1
Reactive power upper limit
alarm threshold for 1000 var -120000000~120000000 var X X X X O X
measuring block 2
Reactive power upper limit
alarm hysteresis for 100 var 0~24000000 var X X X X @) X
measuring block 2
Reactive power upper limit
alarm on-delay for 05s 0.5~10.0 s X X X X O X
measuring block 2
Reactive power lower limit
alarm threshold for 300 var -120000000~120000000 var X X X X O X
measuring block 2
Reactive power lower limit
alarm hysteresis for 100 var 0~24000000 var X X X X O X
measuring block 2
Reactive power lower limit
alarm on-delay for 05s 0.5~10.0 s X X X X O X
measuring block 2
Obit: Input 1
1bit: Input 2
2bit: Input 3
L . 8 3bit: Input 4
Active input setting H’000000FF 4bit: Ingut 5 O O @) O O O
5bit: Input 6
6bit: Input 7
7bit: Input 8
Unit no. 01 0~99 ) O @) @) O O
0: 9.6 kbps
Communication speed 0: 9.6 kbps 1: 19.2 kbps e e @) O X X
2: 38.4 kbps
. . 0: 7 bits
Data bit length 0: 7 bits 1: 8 bits O @) X X
. . . 0: 1 bit
Stop bit length 1: 2 bits 1 2 bits O O X X
0: No
Vertical parity 1: Even 1: Even O O O O X X
2: Odd
Transmission wait time 20 ms 0to 99 ms ) O @) @) X X
0 bit: Slave ID 1
connected/not connected
1 bit: Slave ID 2
connected/not connected
2 bit: Slave ID 3
Connection configuration H'00000000 connected/not connected
9 (Not connected) | 3 bit: Slave ID 4 o o % % x X
connected/not connected
4 bit: Slave ID 5
connected/not connected
5 bit: Slave ID 6
connected/not connected

O: With fanction
% : Without fanction
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List of parameters

g g s = 5 g 5
0E® o § 3 o & m £ W 'g w 2
o " . - a o ] o =) — 0 o 5 o O
Setting item Initial value Setting range x o g v e 5 2o 23 a g 5%
[Cl=r-1 > 5 g 0 g <o = % O v
a B o o o= S = S g (SR N~
o = @0 (<] s =
u w2 = S e g
Data logging 1 item Voltage MAX 1 @) O O O X X
Data logging 2 item Voltage MAX 2 O O O O X X
Data logging 3 item Voltage MAX 3 @) O O O X X
Refer to Page A-18
Data logging 4 item Voltage MIN1 O @] O O X X
Data logging 5 item Voltage MIN 2 @) O @) O X X
Data logging 6 item Voltage MIN 3 @) O @) O X X
Data logging 1 cycle 0: 5min @) @) @) O X X
- - 0: 5 min
Data logging 2 cycle 0: 5min 1: 10 min O O O ©] X X
X ) 2: 30 min
Data logging 3 cycle 0: 5min 3 1h @) O @) O X X
Data logging 4 cycle 0: 5min g g E @) O O O X X
Data logging 5 cycle 0: 5min ? ;‘21 R o o e} O X x
Data logging 6 cycle 0: 5min @) @) O O X X
Main unit attribute reading 1
9 Refer to Model © © o © o ©
Main unit attribute reading 2 Differs KM1/KE1L o) O e} @) O e}
depending on Communication
Main unit attribute reading 3 the model. Manual @) @) O O O O
—— - (SGTE-719).
Main unit attribute reading 4 O O @) O O O
H'00YYMMDD
YY: 2-digit year H'00
to H'63
L . 00 to 99)
Time information ( "
- MM: 2-digit month
(month/day) H'00 to quc O O O o % x
(01to0 12)
YY: Date H'00 to H'1F
(01 to 31)
H'0000HHMMSS
HH: Hour H'00 to H'17
(00 to 23)
Time information ~ m’;léMmUte H00to
(hour/minute/second) (00 to 59) O O o o x x
SS: Second H'00 to
H'3B
(00 to 59)

O: With fanction
X : Without fanction
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List of data logging items
B

Targeted unit
Setting value Data logging item PGR1C PVS1C VAU1B
. ; VSU1B
(Electric power (Electric power (Voltage sag) (Voltage/
/leakage) /voltage sag) 9 g electric power)
Integrated active
X X
0 power amount 1 O O
Integrated active
X X
1 power amount 2 O O
Integrated active
X X
2 power amount 3 O O
Total regenerated
X X
8 power amount 1 © O
Total regenerated
X X
9 power amount 2 © ©
Total regenerated
X X
A power amount 3 © ©
Integration
10 progression reactive O O X X
power amount 1
Integration
11 progression reactive O O X X
power amount 2
Integration
12 progression reactive O O X X
power amount 3
Integrated delayed
18 reactive power O O X X
amount 1
Integrated delayed
19 reactive power O O X X
amount 2
Integrated delayed
1A reactive power O O X X
amount 3
Integrated total
20 reactive power O O X X
amount 1
Integrated total
21 reactive power O O X X
amount 2
Integrated total
22 reactive power O O X X
amount 3
28 Voltage MAX 1 O O O O
29 Voltage MAX 2 O O O O
2A Voltage MAX 3 O O O O
2E Voltage MIN 1 O O O O
2F Voltage MIN 2 O O O O
30 Voltage MIN 3 O @] @] O
34 Current MAX 1 O O X O
35 Current MAX 2 @] O X O

O: With measuring fanction
X : Without measuring fanction
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List of data logging items I

Targeted unit
sztlt'ng Data logging item PGR1C PVS1C VAU1B
ue . . VSU1B
(Electric power (Electric power (Voltage sag) (Voltage/
/leakage) /voltage sag) 9 9 electric power)

40 Current MIN 1 O O X O
41 Current MIN 2 O O X O
42 Current MIN 3 O O X O
4C Active power MAX 1 O O X X
4D Active power MAX 2 O O X X
4E Active power MAX 3 O O X X
54 Active power MIN 1 O O X X
55 Active power MIN 2 O O X X
56 Active power MIN 3 O @) X X
5C Reactive power MAX 1 O @] X X
5D Reactive power MAX 2 O @] X X
5E Reactive power MAX 3 O @] X X
64 Reactive power NIN1 O @] X X

) ©

65 Reactive power NIN2 O @] X X ho}

)

>

. o

66 Reactive power NIN3 O @] X X ;
6C Power factor MAX 1 O O X X
6D Power factor MAX 2 O @] X X
6E Power factor MAX 3 O O X X
74 Power factor MIN 1 O O X X
75 Power factor MIN 2 O O X X
76 Power factor MIN 3 O O X X
A8 loMAX1 O X X X
BO loMIN1 O X X X

QO: With measuring fanction
X : Without measuring fanction
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Model KM1/KE1 combination list
B

Master
Model Model Model Model
KM1-PMU1A-FLK | KM1-PMU2A-FLK | KE1-PGR1C-FLK | KE1-PVS1C-FLK
(Electric power) (Power (Electric (Electric
two-system) power/earth power/instantaneo
leakage) us voltage drop)
Model
KM1-EMUBA-FLK
(Pulse/ O O O O
temperature)
Model
KE1-VSU1B-FLK
(Instantaneous x X O O
voltage drop)
Model
o | KEL-VAU1B-FLK x x O O
@ | (Voltage/current)
» | Model
KE1-CTDSE X x O O
(CT expansion)
Model
KE1-ZCT8E X X O X
(ZCT expansion)
Model
KE1-DRT-FLK
(DeviceNet O O O O
communication)

O: Connection allowed
X: Connection not allowed
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Numbers/symbols
3-phase 3-Wire...........ccvvvveee.. 2-14, 2-15, 2-31, 2-32
3-phase 4-wire..........cocuvveeeen. 2-14, 2-15, 2-31, 2-32
A
Alarm outpuL......ccveevieeiiiee e

Alarm history

Time chart of alarm output function

Active input Setting........ccccovveriiiieiieeieiiieee,

Active power alarm output ..........cccceeeiuvneeen.

Over current alarm output

Under current alarm output............ccceevvveenne

Over voltage alarm output...........ccccceeveeerinns

Under voltage alarm output..................

Power factor alarm output....................

Reactive power alarm output...............
Applicable phase wire .........cccccooiiiiiiiieiiiiiiien.
Assume based on operation indicator LED ........ 4-3
Assume based on phenomena
Assume based on the status...................
AVErage COUNL ......ovvrivieiiiiriiiesie e

C
Communication function...........c.ccceevvieeeiniieens
Connection of dedicated CT..........ccccoevvvennrene

Single-phase 2-wire........ccccccceeeviininenn.
Single-phase 3-Wire .........ccccceeviiiiiiieieeenis
3-phase 3-wire (A (delta) wire connection).... 2-14
3-phase 3-wire (V wire connection) .............. 2-14
3-phase 4 wire (Y (star) wire connection) ..... 2-14
Connection of dedicated ZCT
Single-phase 2-wire
Single-phase 3-wire
3-phase 3-wire...............
3-phase 4 WIr€ ......cccceevvciriiiiee e
Connection of split core type CT for earth wire only . 2-15
Single-phase 2-wire 2-15
Single-phase 3-wire
3-phase 3-wire
3-phase 4 wire
ComMPOWAY/F ....cooviiieiiiiceee e
CTiNPUL..ceeeeiieceee e
CTratio.......ccovvevriiienininne
CT signal detection

D
Dedicated CT and ZCT A-7
Specificatio
External dimensions

[CT] Splittype..cooovevrveverererecceee e
[CT] Panel fixed (through) type .............. A-9
[CT] Split core type for earth wire only .A-10
[ZCT] Indoor split core type...................
[ZCT] Outdoor split core type
[zCT] Indoor through type............
[zCT] Outdoor through type ........
Outdoor slit core type........ccccvvveeviveeennne.

Dedicated CT .....ccvveeviiiieiiieeeriiee e

Dedicated ZCT .....ovveviiiieiiiieee e

E
Electric energy conversion coefficient .............. 3-25
Explanation of the display unit.................c.cccuuee 1-6

F
Flow before use.........cccoeviieiiiiiiciiceeee, 2-2
Flow of troubleshooting ...........ccccccceeiiiiiiieeeenn. 4-2
Format standard...........cccccooviiiiiiiieeiiniiiieeeen 1-12
Function by unit...........cccooii 1-3
H
How to use setting switches...........cccccoviiiine.n. 1-7
I
INItIAlZAtION ...vveieeee e 3-27
INPUL VOIRAGE.....ceeeeiiiiiieiee e 2-31

Input/output configuration and example of wiring diagram . 2-16
Model KE1-PGR1C-FLK 2-16
Model KE1-PVS1C-FLK
Model KE1-VSU1B-FLK
Model KE1-VAUILB-FLK.........ccccvvvviiivininnnnnns 2-22
Model KE1-CTD8E
Model KE1-ZCT8E

INStAllAtIoN ...cooiivieeeiie e
External dimensions ..........cccccovvveeiiieee e, 2-6
Connection method ...........ccooeeeeeieiiieieieeeee, 2-7

Horizontally connecting hook .................... 2-7
(070]¢] 0 [T o (o] SRS 2-8
Installation procedure ..........ccoocieeeeeeeiniinnenn. 2-9
Installation of DIN rail ................c.ooooeee. 2-9
Installation on awall.............coccviiienieeninnns 2-11

Installation of dedicated CT, ZCT .........ccccce..... 2-12

Integrated power amount pulse output............. 3-18
Pulse output Unit..........ccccvvieiieeiiiiiiiinee e, 3-19

K
KML/KEL-Setting.....cvveeiveieeiiieeeeiiieeeiieee e 2-2
L
Leakage alarm output............ccooiiiieieenninnnns

Leakage detection function
Leakage Low-cut current value
List of data logging items ..........ccccevcvveirnnenn.

List of functions.........c.ccecvvvveriennne

List of parameters.........ccccvvveeeeiiiiiiienee e,
Logging funCtion ...........coccveveeiiiiiiiiiieeceeee
Logging function of measurement data........... 1-4
Low-cut fuNCtion ............occoiiiiiiiiiiiieeee 3-5

M
Main fEALUIES .......cevveeeeeeeeeeeee e
Main features and functions
Main functions........ccceeeeeevviiiiiieeeeenns
Master unit ...........ceeveveees
Measurement function
ACHIVE POWET ...eeeeiieiiiiiiiiieeeeeee
Integrated power amount
Current ..o,
Voltage.......ccccoeeeennn.
Power factor ............
Reactive power
FrequUeNCY.......ccccvviiiiiiiiiec e
Leakage.........cceeuuns
MOAEL .....cooiiiiiiiiiiiiiee s
Model KM1-PMU1A-FLK
Model KM1-PMU2A-FLK
Model KM1-EMUSA-FLK
Model KE1-PGR1C-FLK................
Model KE1L-PVS1C-FLK ........cuvvvivieiiieeieeeeieiennnns



Model KE1-VSULB-FLK ........ccccceeiiiiniieiiieeienn

Model KE1-VAU1B-FLK

Model KE1-CTDS8E..............

Model KE1-ZCT8E..............

Model KEL-DRT-FLK........ccooiriiiiienie e
Model KM1/KE1 combination list .....................
MOdEl tYPE ...

N
NAIME ..o

Power Measuring Unit

Power Two-System Measurement Unit ............. X

Pulse/Temperature Input Unit..........cccceeeeennnns X

Power/Earth Leakage Monitor Unit.................... X

Power/Instantaneous Voltage Drop Monitoring Unit .. X

Instantaneous Voltage Drop Monitoring Unit...... X

Voltage/Current Monitoring Unit Functional slave.. X

CT Expansion UnNit ...........cocccoiiieeeiniiiiiiieeeeee

ZCT Expansion Unit

CT expansion slave

DeviceNet Communication Unit
Name and function of each part................... .
Name of each part .........ccccceovviiiieiiie e,

@]
Open phase alarm output ...........ccoecevveeeeeeennnne 3-20
Opposite phase alarm output.............ccccceeeeenne 3-20
Ouptut terminal 1/output terminal 2/output terminal 3 function..3-18
OULPUL ...

Relay output..........cccceveeee.

Transistor output ................

Solid-state relay output
Output fUNCLiON ......oeveeiiiiiie

Integrated power amount pulse output.. 1-3, 3-18

Alarm outpuUL........ooveiiiiiiiiee e 1-3, 3-21
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Terms and Conditions Agreement

Read and understand this cataloqg.

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you have
any questions or comments.

Warranties.

(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in materials and workmanship for
a period of twelve months from the date of sale by Omron (or such other period expressed in writing by
Omron). Omron disclaims all other warranties, express or implied.

(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE
PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS WILL
SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the Products
or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at Omron’s election,
to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (i) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal to the purchase price
of the non-complying Product; provided that in no event shall Omron be responsible for warranty, repair, indemnity or any other
claims or expenses 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. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Companies shall not be liable for the suitability or
unsuitability or the results from the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability; Etc.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted.

Suitability of Use.

Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the
combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request, Omron will provide applicable
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by itself is
not sufficient for a complete determination of the suitability of the Product in combination with the end product, machine, system,
or other application or use. Buyer shall be solely responsible for determining appropriateness of the particular Product with
respect to Buyer’s application, product or system. Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY OR IN LARGE
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products.
Omron Companies shall not be responsible for the user’'s programming of a programmable Product, or any consequencethereof.

Performance Data.

Data presented in Omron Company websites, catalogs and other materials 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 user must correlate it
to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability.

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 part numbers when published ratings or features are changed, or when significant construction changes are made.
However, some specifications of the Product may be changed without any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

Errors and Omissions.

Information presented by Omron Companies has been checked and is believed to be accurate; however, no responsibility is
assumed for clerical, typographical or proofreading errors or omissions.




Authorized Distributor:
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