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Introduction

Thank you for purchasing an OMRON KM50-E Smart Power Monitor.
This Power Monitor provides the following functions and performance.

The KM50-E can accept an AC voltage or AC current input to measure the active power, total power
consumption, current, voltage, power factor, reactive power, frequency, total regenerated energy ', total
leading reactive power consumption, total lagging reactive power consumption, total reactive power
consumption®, or simple temperatures for single-phase two-wire, single-phase three-wire, three-phase
three-wire, or three-phase four-wire circuits.

The total power consumption and pulse input count can also be used to measure the calculated CO,
emission, converted monetary value, pulse converted value, specific power consumption, and pulse
input ON time.

*1. Regenerative power is reverse power, such as the power that can be sold to the power company.
*2. The total reactive power consumption is the sum of the absolute values of total leading reactive power

consumption and total lagging reactive power consumption.

The KM50-E can measure the voltage on a 480-V line.

The KM50-E supports communications, which can be used to read the measurement values.

Even if a voltage cannot be input to the voltage input terminals, the KM50-E can accept an AC current
input and internally calculate the voltage or other set values to easily measure power consumption
(called "Simple Measurement").

The data logging function saves the measured values in EEPROM every five minutes, every hour,
every day, and every month.

The measured power consumption is classified into HIGH, MIDDLE, and LOW states according to the
measured value or event inputs.

The KM50-E can be used in environments that include the 2nd, 3rd, 5th, 7th, 9th, 11th, and 13th
harmonics.

The KM50-E complies with IEC safety standards and EMC standards.

The KM50-E is also certified for the Korean S-Mark and UL standard.

This manual provides information that is required to use the KM50-E, including information on
functions, performance, and application procedures.
Observe the following when using the KM50-E.

Only specialists with a knowledge of electrical systems must be allowed to handle or operate the
KM50-E.

Read and understand this manual completely before attempting to use the KM50-E.

Keep this manual in a safe and convenient location so that it can be used as reference whenever
required.



Read and Understand this Manual

Please read and understand this manual before using the product. Please consult your OMRON
representative if you have any questions or comments.

Warranty and Limitations of Liability

WARRANTY

OMRON:'s exclusive warranty is that the products are free from defects in materials and workmanship for
a period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING
NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.
LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL
DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR
STRICT LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on
which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
REGARDING THE PRODUCTS UNLESS OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

Application Considerations \

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the

combination of products in the customer's application or use of the products.

At the customer's request, OMRON will provide applicable third party certification documents identifying

ratings and limitations of use that apply to the products. This information by itself is not sufficient for a

complete determination of the suitability of the products in combination with the end product, machine,

system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not

intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the

uses listed may be suitable for the products:

e Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or
uses not described in this manual.

¢ Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

e Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR

PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO

ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND

INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable product, or any

consequence thereof.




Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other
reasons.

It is our practice to change model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be
changed without any notice. When in doubt, special model numbers may be assigned to fix or establish
key specifications for your application on your request. Please consult with your OMRON representative
at any time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in determining suitability and
does not constitute a warranty. It may represent the result of OMRON's test conditions, and the users
must correlate it to actual application requirements. Actual performance is subject to the OMRON
Warranty and Limitations of Liability.

ERRORS AND OMISSIONS
The information in this document has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.

© OMRON, 2010

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written
permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON
is constantly striving to improve its high-quality products, the information contained in this manual is subject to
change without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON
assumes no responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use
of the information contained in this publication.



Safety Precautions

@ Definition of Precautionary Information
The following notation is used in this manual to provide precautions that are required to
ensure safe usage of the KM50-E.

The safety precautions that are provided are extremely important to safety. Always read and
heed the information provided in all safety precautions.
The following notation is used.

Meanings of Signal Words

Indicates a potentially hazardous situation which, if not
(o7:10]i[e]s Ml avoided, may result in minor or moderate injury, or property
damage.

® Symbols

Symbol Meaning

@ Disassembly Prohibition
Indicates prohibitions when there is a possibility of injury, such as
from electric shock, as the result of disassembly.

@ General Mandatory Caution
Indicates non-specific general actions that are required by the user.

@ Electrical Shock Caution
Indicates the possibility of electric shock under specific conditions.

>@




@ Safety Precautions

/\ Caution

Property damage may occasionally occur due to fire.

Tighten terminal screws to the specified tightening torque.

Recommended tightening torque for terminal screws: 0.69 to 0.88 .m.

Confirm that the screws are straight (i.e., not at an angle) after tightening them.

Minor or moderate bodily harm or property damage may occasionally occur due
to explosion. Do not use the product near inflammable or explosive gas.

Destruction or rupture may occasionally occur.
Make sure that the power supply voltage is within specifications.

Destruction or rupture may occasionally occur.

The voltage input circuit and CT secondary circuit are not isolated. If a Special
CT is grounded, incorrect wiring will short circuit the voltage input and the
secondary circuit of the CT. To prevent failure, do not ground a Special CT.
The Power Monitor uses a Special CT. Correct measurements can be made
even if the CT is not grounded.

Electric shock may occasionally occur.
Always turn OFF the power supply before connecting CTs.

Electric shock may occasionally occur.
Do not touch any of the terminals while the power is being supplied.

Electric shock may occasionally occur.
The voltage input circuit and CT secondary circuit are not isolated. Do not touch
the secondary side of the Special CT.

Electrical shock, minor injury, fire, or equipment malfunction may occasionally
occur.
Do not attempt to disassemble, modify, or repair the product.




Precautions for Safe Use

\

The following items must be observed to prevent failure to operate and malfunctions of the product
and to prevent adverse effects on performance and functions of the product.

1)
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12)

18)

19)

20)

Do not store, install, or use the product in the following locations.

¢ Locations that are greatly affected by vibration or shock

Unstable locations

Outdoors or locations that are subject to direct sunlight, wind, or rain

Locations where the specified range of temperature or humidity would be exceeded
Locations that are subject to rapid changes in temperature or humidity where
condensation or icing may occur

Locations that are affected by static electricity or noise

Locations that are subject to corrosive gas (particularly sulfide or ammonia gas)
Locations that are subject to dust or iron powder

Locations that are subject to flooding or oil

Locations that are affected by electric or magnetic fields

e Locations that are subject to splashing brine

Install the product in a panel with a panel thickness of 1 to 8 mm.

If a suitable panel thickness is not used or the product is installed incorrectly, the
product may come free from the mounting.

Do not attempt to pull the internal part of the product out of the case.

Pulling out the internal part of the product will increase the contact resistance of the
internal terminals, possibly damaging measurement accuracy.

Read and understand this manual before attempting to install, use, or maintain the
product. Electric shock, injury, accidents, failure, or malfunction may occur.

Always check the wiring and confirm that it is correct before turning ON the power supply.
Incorrect or improper wiring may result in electrical shock, injury, accidents, failure,
or malfunction.

Use power supplies and wires with suitable specifications for the control power
supply and the power supply for inputs and other parts of the system. Failure,
burning, or electrical shock may result.

Do not install the product near sources of heat, such as devices with coils or windings.
Check all terminal numbers before wiring.

Do not connect anything to unused terminals.

Use crimp terminals that are suitable for M3.5 screws.

Install the product well separated from devices with strong high-frequency noise (such
as high-frequency welders or sewing machines) or devices that generate surge.

To prevent inductive noise, wire the lines connected to the product separately from
power lines carrying high voltages or currents. Do not wire in parallel with or in the
same cable as power lines. Other measures for reducing noise include running lines
in separate ducts and using shields.

Do not touch conductive metal parts on the product or the CT terminals while power
is being supplied.

Do not use the product for measurement on the secondary side of an inverter.

Do not block the ventilation holes in or the areas around the product to ensure
proper dissipation of heat.

Touch grounded metal to discharge any static electricity before touching the product.
Do not remove the terminal blocks from the product. Doing so may cause failure or
malfunction.

Do not continue to use the product if the front surface peels or becomes cracked.
Water may enter the product.

Install and suitably label a switch or circuit breaker that complies with relevant
requirements of IEC 60947-1 and IEC 60947-3 so that the operator can immediately
turn OFF the power supply.

When using the product in an Overvoltage Category Il environment, externally install
varistors between the power supply and voltage measurement inputs to the product.




21) Use only the Special CT and Special CT Cable specified by OMRON.

Special CTs: KM20-CTF-5A, KM20-CTF-50A, KM20-CTF-100A, KM20-CTF-200A,
KM20-CTF-400A, and KM20-CTF-600A
Special CT Cable: KM20-CTF-CB3 (3 m)

22) The Power Monitor is a Class A product (for use in industrial environments). In
residential environment areas it may cause radio interference. If it causes radio
interference, the user may be required to take adequate measures to reduce
interference.

Installation Precautions

® Maintaining Product Life
Use the KM50-E within the following temperature and humidity ranges.
Temperature: * 10 to 55°C (with no icing or condensation), Humidity: 25% to 85%
When the KM50-E is installed in a control panel, ensure that the temperature around the
KM50-E (not the temperature around the panel) does not exceed 55°C.
Some of the electronic components used in the KM50-E have limited service lives. The life of
these components depends on the ambient temperature. The service lives will be shorter at
higher temperatures and longer at lower temperatures. The life of the KM50-E can thus be
extended by lowering the internal temperature. If more than one KM50-E Power Monitor is
mounted side by side or top to bottom, the heat generated by the Power Monitors will cause the
internal temperatures to increase, shortening the lives of the Power Monitors. To prevent the
internal temperature from increasing, forced cooling, such as fans to cool the Power Monitors,
must be considered.

® Noise Countermeasures
To prevent inductive noise, wire the lines connected to the terminal block on the KM50-E
separately from power lines carrying high voltages or currents. Do not wire in parallel with or in
the same cable as power lines. Other measures for reducing noise include running lines in
separate ducts and using shields.
Attach surge absorbers or noise filters to nearby equipment that generates noise (particularly
equipment with a high inductance component, such as motors, transformers, or magnetic coils).
Install the product as far as possible away from devices with strong high-frequency noise (such
as high-frequency welders or sewing machines) or devices that generate surge.

® Waterproof Performance
The KM50-E provides the following degree of protection. Any parts for which a degree of
protection is not given or for which the degree of protection is given as IPLJ0 are not waterproof
to any degree.
Front panel: IP66 (with enclosed Waterproof Packing), Rear case: IP20, Terminal section: IPOO

Vil




Precautions for Correct Use

VI

Make sure that all parameters are set suitably for the measurement target.

This product is not a Special Measuring Instrument that has passed testing by a
specified body under the Measurement Act of Japan. It cannot be used to certify
power consumption under Japanese law.

Do not use solvents, such as paint thinners, to clean the product. Use commercially
available alcohol instead.

Make sure the rated voltage is reached within 2 seconds after the power is turned
ON.

Otherwise, the product may not operate correcily.

When discarding the product, properly dispose of it as industrial waste according to
all applicable local ordinances.

If a water-proof structure is required, install the enclosed Waterproof Packing.
Depending on the application environment, the Waterproof Packing can deteriorate,
shrink, or harden. We recommend that you replace it periodically.

Waterproof Packing: Y92S-P5

Remove the protective film from the front of the product before using the product.
Provide a separate power supply for the KM50-E from the measurement voltage.
Reception interference may occur if the KM50-E is installed near radios, televisions,
or other wireless devices.




Preoperational Checks

Read the Instruction Sheet that is provided with the KM50-E and check the following items.

Process Item to check Description

Immediately | External After you purchase the KM50-E, make sure there are no dents in the KM50-E or the

after appearance packaging box.

purchase If there is internal damage, correct measurements may not be possible depending on
the location of the damage.

Model number Make sure that the specifications of the product you purchased match the required
and specifications | specifications.

Installation Installation Do not block the area around the KM50-E to ensure proper dissipation of heat. Do not

location block the ventilation holes in the KM50-E.
Provide space between the KM50-E Power Monitors when installing them side by side
to prevent wiring from coming into contact with adjacent Power Monitors.

Wiring Terminal wiring Do not subject the terminals to excessive stress when tightening the screws.
Tightening the terminal screws to a torque of 0.69 and 0.88 N-m and then make sure
there are no loose screws.

Check terminal polarity and wire all terminals correctly.
Power supply and | Wire the power supply and voltage inputs correctly. Incorrect wiring may damage
voltage inputs internal circuits.

Application Ambient The ambient operating temperature of the KM50-E is ¢ 10 to 55°C (with no

environment | temperature condensation or icing).

To extend the service life, install the KM50-E to maintain the ambient temperature as
low as possible. If higher temperatures are unavoidable, consider using forced cooling
with a fan.

Vibration and
shock

Make sure that the vibration and shock in the installation environment do not exceed
the specified specifications.

(Install the KM50-E as far away from conductors to prevent subjecting the KM50-E to
vibration and shock.)

Foreign matter

Install the KM50-E so that liquids and other foreign matter will not enter it.

If sulfuric gas, chloride gas, or other corrosive gases are generated in the installation
environment, remove the source of the gas, install exhaust fans, or take other
measures to remove the gas.

Revision History

A manual revision code appears as a suffix to the catalog number on the back cover of the manual.

Cat. No. N164-E1-02

[ )

Revision code Date Revised content
01 March 2010 Original production
02 March 2011 Made revisions for version upgrade.




Upgraded Functions

KM50-E Power Monitors manufactured after February 2011 have been upgraded.

Products manufactured prior to February 2011 are version 1.0, and products manufactured February 2011 or
later are version 2.0.

It is possible to distinguish between version 1.0 and version 2.0 startup of the Power Monitor or by displaying the
software version in the product information.

There is a parameter called Instantaneous Power in the Basic Level of the Measurement Mode. This parameter
has been changed to Active Power to avoid confusion.

The changes are described in the following table. For details on the functions, refer to the description of each
function in this manual.

Change Version 1.0 Version 2.0

Display

Q

omRror KM50-E omRonN KM50-E

A== | A=

EI’ g 3 3 % T~ Display No.2 ":@]

Operation S
indicators ;’
SHIFT Key @ @

Gperation
indicators ol

SHIFT Key

SHIFT MODE ENTER

)
&

ENTER Key ENTER Key

MODE Key MODE Key
v
The temperature unit is now displayed.
Termlnal name Terminal | Terminal name | Terminal | Terminal name |Terminal| Terminal name Terminal | Terminal name | Terminal [ Terminal name | Terminal| Terminal name
No. No. No. No. No. No.
1 [P1 Voltage 21 |poNOT USE 11 [cTis 1 |P1 Voltage 21 |DONOT USE 11_|cTis
22 | Common 1 12 |cTiL 22 |Common 1 12 |CTiL
3 PO Voltage 23 | Three-state 13 |cTes 3 PO Voltage 23 | Three-state 13 |CT2s
HIGH Output HIGH Output
24 [Three-state 14 |cTaL 24 |Three-state 14 |cT2L
MIDDLE Output MIDDLE Output
5 P2 Voltage 25  |Three-state 15 |cT3s 5 P2 Voltage 25 |Three-state 15 |cT3s
LOW Output LOW Output
26  |Event Input 2 16 |cTaL 26 |Event Input 2 16 |cTaL
7 P3 Voltage 27 | common 2 7 P3 Voltage 27 |Common 2
28 |Event Input 1 18 |Common 3 28 |Event Input 1 18 |Common 3
9 Control Power 29 RS-485 B (+) 19 | Total Power 9 Control Power 29 RS-485 B (+) 19 |OuUT1
Consumption 10 | Control Power 30 |RS-485A(-) 20 |out2
Pulse Output
10 | Control Power 30 |RS-485A(-) 20 |Alarm Output

e Terminal names that have changed with the
function upgrade:
“ Total Power Consumption Pulse Output” was
changed to “OUT1”
“ Alarm Output” was changed to “OUT2.”




Change

Ver.1.0

Ver. 2.0

Measurement Instantaneous Power Active Power
Mode Total Power Consumption Total Power Consumption
Basic Level Current Current
Parameters Voltage Voltage
Power Factor Power Factor
Reactive Power Reactive Power
Frequency Frequency
Calculated CO2 Frequency
Time Calculated CO2
Converted Monetary Cost
Pulse Converted Value 1
Pulse Converted Value 2
Time
Measurement Pulse Input Count Total Pulse Input Count
Mode Specific Power Consumption Specific Power Consumption
Professional Pulse Input ON Time Pulse Input ON Time
Level HIGH Total Power Consumption HIGH Total Power Consumption
Parameters MIDDLE Total Power Consumption MIDDLE Total Power Consumption
LOW Total Power Consumption LOW Total Power Consumption
HIGH Total Time HIGH Total Time
MIDDLE Total Time MIDDLE Total Time
LOW Total Time LOW Total Time
Product Information Total Regenerated Energy
Total Leading Reactive Power Consumption
Total Lagging Reactive Power Consumption
Total Reactive Power Consumption
Simple Temperature
Product Information
Measurement Total Power Consumption Every Five Minutes Total Power Consumption Every Five Minutes

parameters that
can be changed
with
communications
only.

Pulse Input Count 1

Pulse Input Count 2

Total Pulse Input Count

Total Pulse Input Count 1

Total Pulse Input Count 2

HIGH Total Power Consumption
MIDDLE Total Power Consumption
LOW Total Power Consumption
HIGH Total Time

MIDDLE Total Time

LOW Total Time

Communications
Setting Mode
Basic Level
Parameters

Applicable Circuit
Special CT Type

Rated Primary Current
VT Primary Voltage
Low-cut Current

Pulse Output Unit
Display Refresh Period
Average Count

Simple Measurement
Buzzer

COz2 Coefficient

Time Setting

Initialize

Applicable Circuit

Special CT Type

Rated Primary Current

VT Primary Voltage and VT Secondary Voltage
Low-cut Current

Pulse Output Unit

Display Refresh Period

Average Count

Simple Measurement

Buzzer

CO2 Coefficient

Conversion to Monetary Cost Setting
Pulse Conversion 1 Setting

Pulse Conversion 2 Setting

Time Setting

Initialize

Xl




Change

Ver. 1.0

Ver. 2.0

Communications
Setting Mode
Professional
Level
Parameters

Event Input Setting

Event Input 1 NPN/PNP Input Mode Setting
Event Input 2 NPN/PNP Input Mode Setting
Event Input 1 NO/NC Input Mode Setting
Event Input 2 NO/NC Input Mode Setting
Measurement Start Time

Measurement End Time

Three-state Target

Three-state HIGH Threshold

Three-state LOW Threshold

Three-state Hysteresis

Instantaneous Power Alarm Output

Event Input Setting

Event Input 1 NPN/PNP Input Mode Setting
Event Input 2 NPN/PNP Input Mode Setting
Event Input 1 NO/NC Input Mode Setting
Event Input 2 NO/NC Input Mode Setting
Measurement Start Time

Measurement End Time

Three-state Target

Three-state HIGH Threshold

Three-state LOW Threshold

Three-state Hysteresis

Three-state Color Setting

Output Terminal 1 Function Setting

Output Terminal 2 Function Setting

Active Power Alarm Output

Regenerative Power Alarm Output

Current Alarm Output

Voltage Alarm Output

Power Factor Alarm Output

Reactive Power Alarm Output

Consumed Power Save Selection
Automatic Rotation Setting

Measurement Parameter Display Selection
Display ON Time

Temperature Setting

X1




Display Segments

Letters and numbers in parameter abbreviations and settings that appear on the KM50-E

display are as follows:

There are two displays, each containing one 7-segment digit and four 11-segment digits.

Eleven-segment Displays

Alb|L|d|E|F|L|H|C|d | JLIMIN|a|lP|L|F
ABICIDIEIFIGIH|I|J|K|LIM|N|O|IP|Q|R
B I - A O S . I O e = I T O =0 AL R = I A
S|IT/UVIW|X|Y|Z|0|1]2|3|4|5|6|7|8|9
Seven-segment Displays

Al | L |d|E|F|L|H|C| | P|L]lAaln|lalP|8]r
ABICIDIEIFIGIH|I|J|K|LIM|N|OIP|Q|R
T I O O I I = O = = I = O = L B O = I
S|IT/UVIW|X|Y|Z|0|1]2|3|4|5|6|7|8|9

Xl
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I Section 1 Overview

1. 1 Main Features and Functions
B

B Main Features

e The KM50-E can measure a 480-V input with a three-phase, four-wire circuit.

o A three-state power classification function lets you check the measurement status of the active
power, current, or voltage using changes in the backlight color. The total power consumption
and total time can also be classified into HIGH, MIDDLE, or LOW power according to the
measured values or event inputs.

¢ The total power consumption can be logged every hour, day, or month.

¢ The total regenerated energy and reactive power consumption can be found.

o Regenerative power is reverse power, such as power that can be sold to the power company.

¢ The total power consumption can be converted to the equivalent CO, emission or power cost.

¢ The pulse input count can be converted to find the specific power consumption, pulse input ON
time, or pulse converted value.

e The maximum and minimum values of the active power, current, voltage, and power factor can
be logged daily for 8 days.

e Measurement values can be automatically moved using the rotation function.

¢ Incorrect voltage input wiring can be detected.

e The LCD display turns OFF to save energy when the Display ON Time is set.

¢ A function for measuring simple temperatures is included (with a built-in thermister).

o A buzzer makes key operation easier.

o Parameters are separated into Basic and Professional Levels for easier operation.

Basic Level: Provides basic parameters in Measurement Mode or in the Setting Modes. (Refer
to pages 1-13 and 1-19.)

Professional Level: Provides application parameters in Measurement Mode or in the Setting
Modes. (Refer to pages 1-14 and 1-20.)

¢ Both CompoWay/F and Modbus communications protocols are supported by one Power
Monitor.

o
<
)
<
@
g

e The internal clock is backed up for 7 days by a super capacitor.

¢ |P66 protection is provided for front panel (with enclosed Waterproof Packing).

e The KM50-E complies with IEC safety standards and EMC standards.

e The KM50-E is also certified for the Korean S-Mark and UL standard.

¢ Application is possible for inverter primary power (2nd, 3rd, 5th, 7th, 9th, 11th, and 13th
harmonics).

¢ An accuracy of +2.5% FS has been achieved for the rated voltage and rated current for the 2nd,
3rd, 5th, 7th, 9th, 11th, and 13th harmonics. (The measurement accuracy for harmonics is
+0.5% added to the +2.0% FS normal measurement accuracy.)
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B Main Functions
This section introduces the main functions of the KM50-E.

® Outputs
The following outputs are provided.
Two total power consumption pulse or alarm outputs™, and three 3-state outputs.
*1. The function of the outputs can be changed in the settings.

o
<
®
<
®
3

e Total Power Consumption Pulse Output
A pulse is output when the total power consumption reaches the number of pulses set by
the user in the Pulse Output Unit parameter.
The OUT1 or OUT2 operation indicator (the indicator for the terminal that was set in the
output terminal function settings) will light when there is a pulse output.
The pulse ON time is normally 0.5 seconds.
However, if the pulse output frequency is too short, the pulse output frequency is given
priority, and the pulse ON time will be shorter to a minimum pulse ON time of 0.1 seconds.
The pulse OFF time will also be 0.1 seconds. The pulse OFF time will also be 0.1
seconds.
The pulse output is processed each sampling cycle.

Pulse Output Timing

\ 4 4 y \ 4 v
b «» > 4——$i100 m
+—> < > ¢ > e
500 ms 500 ms 500 ms 500 ms€———P>
100 ms 100 ms 100 ms 500 ms

e Three-state Outputs
You can set a HIGH threshold and a LOW threshold to keep separate power consumption
totals and total times for HIGH, MIDDLE, and LOW status.
The classification target can be selected from the active power, current, voltage, or none
and a HIGH threshold and LOW threshold can be set to separate the measurement status
into HIGH, MIDDLE, and LOW states. Any value above the HIGH threshold is classified
as the HIGH state, any value below the LOW threshold is classified as the LOW state,
and any value between the HIGH and LOW thresholds is classified as the MIDDLE state.
The total power consumption, total power ratio, total time, and total time ratio are
displayed for each status. It is also possible to classify the measurements into three
states according to input status of event inputs 1 and 2.
The applicable three-state output is turned ON according to the current status while the
three-state energy classification is being used. In the Setting Modes and Protection
Setting Mode, both the measurements and the three-state outputs are stopped.
The backlight color will change according to the status while a three-state output is ON.
The backlight color can be changed in the settings.

e Alarm Output
If the measurement value exceeds the Instantaneous Power Alarm Output Threshold, the
alarm output will turn ON.
When there is an alarm, the OUT1 or OUT2 operation indicator (the indicator for the
terminal that was set in the output terminal function settings) will light, and normal display
will alternate with an alarm display. The operating mode can be changed with a mode
change procedure even while an alarm is being output. Automatic rotation is not
performed while an alarm is output. In the Setting Modes and Protection Setting Mode,
both the measurements and the alarm outputs stopped.
The alarm output will be automatically turned OFF when the present measurement value
becomes less than the alarm threshold.
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@ Inputs
The following inputs are provided.

Inputs: Two event inputs

Pulses for inputs from external devices can be counted.
With the event inputs, you can calculate the specific power consumption by dividing the total
power consumption by the total pulse count for both inputs (called the pulse input count),
calculate the pulse input ON time from an OR condition of the inputs, or use the three-state
energy classification function.
The specific power consumption can be used to calculate the takt power for the production line.
The pulse input ON time can be used to calculate the equipment operating time.
Note: Separate /0O common terminals are provided. Wire the terminals correctly according to

the information in the wiring diagrams on page 2-5.

® Communications
Communications are possible using either CompoWay/F "' or Modbus (RTU)®

*1:  CompoWay/F is a general-purpose OMRON serial communications protocol. The
CompoWay/F protocol supports standard frame formats and FINS-compliant commands,
which are widely used by OMRON Programmable Controllers and other devices, for easy
communications between computers and components.

*2:  This protocol complies with the RTU Mode of the Modbus Protocol. Modbus is a
registered trademark of Schneider Electric.

® Logging Measurement Data
The KM50-E provides a data logging function. This function saves the measured values in
EEPROM every 5 minutes, every hour, every day, and every month.
Data can be logged as described below.

1) Measurement values can be logged every 5 minutes.

The data is logged every five minutes starting from 00.00 (mm.ss).

The following data can be logged.

o Total power consumption, total regenerated energy, total leading reactive power
consumption, total lagging reactive power consumption, and total reactive power
consumption
Note: The total regenerated energy, or the total leading reactive power consumption,

total lagging reactive power consumption, and total reactive power consumption
are saved according to the parameter setting.

o Three-state total power consumptions

2) Measurement values can be logged every hour.
The measurement values that were logged every 5 minutes are totaled every hour and
logged.
 Total power consumption

3) Measurement values can be logged every day.
The data is logged every 24 hours starting from 00:00.00 (hh:mm.ss).
The following data can be logged.
¢ Active power, current, voltage, or maximum/minimum power factors
» Total power consumption
¢ Pulse input count, pulse input ON time, and specific power consumptions
* Three-state total power consumptions and three-state total times

4) Measurement values can be logged every month.
The data is logged every month starting from day 1, 00:00.00 (hh:mm.ss).
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The following data can be logged.
¢ Total power consumption

® Measurement Data Update Period
The measurement values are updated every five minutes starting from 00.00 (mm.ss).
The following data can be logged.
e Active power, current, voltage, or maximum/minimum power factors
¢ Pulse input count, pulse input ON time, or specific power consumption.

o)
<
®
<
®
g
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1.2 Part Names and Functions
[
B Front Panel

o
<
)
<
@
g

OMRON KM50-E

11 A

- Display No. 2

: on
.Opferatlon ;7—’
indicators

SHIFT MODE ENTER

UP Key 77@ N
UpP

ol

MODE Key

i

B Display Functions
1) Display No. 1
The measured value or set data is displayed here.

When three-state power classification is used, the backlight color changes according to
the measurement status.

2)Display No. 2
The unit of the measured or set data, or the parameter name is displayed here.
3) Operation Indicators
e OUT1
Lights according to output that is set for terminal OUT1.
e OUT2
Lights according to output that is set for terminal OUT2.
e STOP
Lights if the power supply is turned ON when the backup power supply for the time data
has expired while power was interrupted. The time measurement function will be stopped
in this state. This indicator will turn OFF when the time data is set. Measurement data
cannot be logged while this indicator is lit.
It will light when the Power Monitor is started with the default settings.
« OM (Key)
Lit while the settings are protected.
4) Temperature Unit

If Celsius is set as the temperature unit, T will be displayed. If Fahrenheit is set, F will be
displayed.
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B LCD Backlight
The color of the LCD backlight for display No. 1 will be as given in the following table.

Mode Status Color 9
Protection Setting Mode | Any status Green 5
Setting Mode Any status Green o
HIGH Green, -3
MIDDLE orange, or
red can be
Measurement Mode LOW set.
Three-state Power Classification disabled | Green
Error message display Green
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1.

3 1/O Configuration and Model Number Legend

M I/O Configuration

Voltage input

CT inputs

—»

Event input 1

Event input 2

Control power

OUT1

l

ouT2

]

—w| Three-state outputs

KM50-E

RS-485

< Compoway/F, Modbus » Communications

Note 1. The two event inputs use the same common
terminal.

Note 2. OUT1 and OUT2 use the same common
terminal.

Note 3. The three, 3-state outputs use the same

common terminal.

o The following can be measured based on one voltage input and one current input: active power,
total power consumption, current, voltage, power factor, reactive power, frequency, total
regenerated energy, and total reactive power consumption.

e RS-485 communications can be used to connect to a host system. This enables connecting 31
KM50-E Power Monitors for CompoWay/F or 99 KM50-E Power Monitors for Modbus (not including

the master).

Connect terminating resistance to the nodes at the ends of the transmission path

(including the host).
e The power is calculated from the input voltage and current and a pulse signal is output each time

the specified power is reached.

Pulses from external devices can be input and counted.

B Model Number Legend

KM500 00 O
(1) (@)
Model (1) (2) Description
Series Communications
KM50
E1 48x96
FLK RS-485 communications
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1.4 Mode Configuration and Key Operations
B

B Mode Configuration

o)
<
®
<
®
g

Mode Description Operatiop and setting
requirements
Measurement Mode Basic Level Used to browse measurement | Operation is required only to
data at the basic level. browse the data.
Professional | Used to browse measurement | Operation is required only to
Level data at the professional level. |browse the data.
Protection Setting Mode Used to restrict functionality. | The parameter in this mode
must be set only when required.
Setting Modes | Operation Setting | Basic Level Used to set functions at the The parameters in this mode
Mode basic level. must be set for the initial setup.
Professional |Used to set functions at the The parameters in this mode
Level professional level. must be set only when required.
Communications Setting Mode Used to set communications. | The parameters in this mode
must be set only when using
communications.

The following figure shows how to move between the modes.

Measurement Mode)= = === === === = = = = = — = — — = | C Protection Setting Mode )

i | Pressic@ +[Clfor | 1
1 I

1 [}

| [}

1 I

| [}

| 1

Power ON 1 Measurement |, [S24+[3] 1 atleast3s.
Mode, « PROLOV

I Basic Level
1

———
b
S—

Measurement Mode,
Professional Level

___________________ —_—_————————
Press [d for at Press [d for at fi;gr
least 3 s. least 3 s. Y

h Mod
1 1
Operation Setting | ¢ e+ L¢ (O] » o
Mode, Basic | | PROLOV | Communications|
Level d

——— e —————

S———
Operation Setting Mode,
Professional Level

L J
o If you press the [<| Key for 3 seconds, display No. 1 will start flashing in 1 second, and then

Measurement Mode will change to Operation Setting Mode 2 seconds later.

o If you press the [<2l Key for 3 seconds, 5A' £ will be displayed in 3 seconds, and then the
current Setting Mode will change to Measurement Mode.

e If you press the [O] Key once, you can switch between Operation Setting Mode and
Communications Setting Mode.

If an error occurs, the error display will appear.
* For details of the error status and recovery method, refer to page 5-2.

e If you press the [O] + Keys for three seconds in Measurement Mode or Protection Setting
Mode, you can switch between Measurement Mode and Protection Setting Mode 3 seconds
later.

e Measurements are stopped during Protection Setting Mode and the Setting Modes.

The clock will continue.

1-9
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B Measurement Mode

¢ The following figure shows how to move within Measurement Mode.

¢ Dotted lines show movements in the measurement log display. The operating mode can be
changed with a mode change procedure even during the measurement log display. The
measurement values for the current day in the measurement log can be reset by pressing the
[O] Key for 3 seconds when the measurement log data for the maximum or minimum values for
the current day is displayed.

A ———— B
(4

\
[ Measurement ]_' Measurement : \\ Measurement [%
Mode 1 4 N Lo
L ¥ L~ ___J

— — =+

Measurement < (( Measurement

1 details > K
LM
Y
Measurement Measurement
M details K details
\.

@ Moving to the Active Power, Current, Voltage, Power Factor, and Reactive
Power Displays

Present
measurement

kg
2 |
I 7 |
1 r |
! 1
1
I
LI N RO PUVRN Ry Uy Uy DUy EEUt Uy QUi USRSy QU R 1
1 1 Alternate on H H Alternate on \ 1
1 H display (1.5's, =R display (1.5s, H |
1 v | Max. value 8 automatic) Time of max. 4¢—p | Time of min. automatic) Min. value 8 H )
' ‘4 -------- ' ‘4 -------- '
I d H' lue 8 d d
! i ays ago value 8 d‘ays : d value 8 days ays ago i I
= 1
| E+=| 4 B+ : eE+=| 4 B+ : |
I I I I e i i te it it i Ei i 1
! 1
1 . = Bt B = ‘ FTTTTT N e T '
Alternate on 1 H Alternate on 1 1
! H display (1.5s, H=2E AP display (15's, A H |
1 1 | Max. value 1 utomatic) Time of max. ;4—): Time of min. automatic) Min. value 1 day | ! |
! H dayago ~ [@€7TTTTTTO value 1 day ago | ig——4ppi |value 1dayago [V 77777777 ago ' |
! : < : : 2 2 | .
! B+ B+ : B+ B+ : |
[ I I e Y [ e N [P .
1
LI O N IR mer s e, s e s 1
1 H Alternate on H H Alternate on
1
1 H display (155, B+ display (155, .
1 H Max. value utomatic) Time of max. H Time of min. automatic) \
1 H today [V 77777 P value today “——p wetoday | V¥ "
X : E : value today :
. ; B+ & !
1 e S
! !
1
1
! I
T \ J 1
1
D J
\

Note: For the reactive power, only the measurement log data for the current day is displayed.
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® Moving between Total Power Consumption Displays

Total power
consumption

Total power

consumption, ten-digit

display

YY-MM of total power
consumption this month

e

consumption 13 m
ago

YY-MM of total power

onths

e

consumption 1 m

YY-MM of total power

onth

MM-DD of total power
consumption day

(I

MM-DD of total power
consumption 8 days
aqo

y

y

e+

e+

MM-DD of total power
consumption 1 day ago

¢ Moving between Monthly Measurement Log

Total power
consumption, ten-digit
display

YY-MM of tot

al powe

consumption this month

Alternate on display
(1.5's, automatic)

r

=+ 4

g+

YY-MM of total powe

ago

Alternate on display
v (155, i

Total power consumption
this month

A

Total power o)

consumption 13 month [ ===== ===~

4

Alternate on display

YY-MM of total power
consumption 1 month ag

(1.5's, automatic)

e Moving between Daily Measurement Log

YY-MM of total power
consumption this month

MM-DD of total power
consumption day

=+ A

MM-DD of total power
consumption 8 days ago

B+ 4

MM-DD of total power
consumption 1 day ago

Alternate on display

13 month ago J

y

Total power consumption|
1 month ago

(155,

Total power
consumption
today

Alternate on display

L

(155,

Total power

Alternate on display

(15s,

Total power consumption

1 day ago

DD-HH of total
power consumption

this hour

A
e+

DD-HH of total power
consumption 25 hours
ago

e+

DD-HH of total power
consumption 1 hour
ago

MM-DD of total power
consumption day

DD-HH of total power
consumption this hour

'
]
'
'
]
'
'
]
]
'
'
]
'
'
]
'
'
]
]
'
'
]
'
'
]
'
'
]
]
'
'
]

’

o
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e  Moving in Hourly Measurement Log

P i it ~
1 1
I I
1 1

l Alternate on display
! (155, i !
DD-HH of total power | — - - - ] Total power
P y | consumption this hour consumption this hour !
I I
! E+a | +=| 1 !
1 1
| Alternate on display [ |
(155, i
1 Total power 1
1 DD-HH of total power g _________| consumption 25 hours 1
consumption 25 hour ago
1 ago 1
1 —= y = A 1
| e+ e+ X
1 1
| L Alternate on display L |
| (1.5 s, automatic) |
DD-HH of total power | g ___ ______| Total power
1 consumption 1 hour ago consumption 1 hour ago 1
I I
! E+A t !
I I
1 1
1 I
e e e e e e e e e e e e = ———— 7

® Moving between the Pulse Input Count, Specific Power Consumption, and
Pulse Input ON Time

Present
measurement value

Alternate on display l

[ Date 8 days ago

];‘f_i‘ _______ o

Measurement value
8 days ago

B+ | A

Alternate on display

h

[

[ Date 2 days ago

L

];‘f_i‘ _______ .[

2

Measurement value ]

days ago

Eel+A

A

Alternate on display
(155,

Date 1 day ago

® Moving between the Total Power Consumptions and Total Times for HIGH,

A
__________ Measurement value
1 day ago

MIDDLE, and LOW States

measurement value

________________________________________ A
! 1
! 1
! 1
i I

Alternate on 1
! display 1
1 Date 8 days ago |- — — — — —| H
! 1
! I
! = . |

1
! I
! I
1
| Alternate on :
1 Date 1 day ago display Measurement value and 1
[ I N A A b ekl ratio 1 day ago H
! 1
[} A A
H Al Al :
! 1
I A A
! ! Morson :
1 display 1
| Measurement value
H Date of relevant day o= — — — — | and ratio for the day :
! I
1
| Al :
! I
! I
L PP J
L




1.4 Mode Configuration and Key Operations I

Parameters That Can Be Checked in Measurement Mode

Parameter

Display No. 1

Display No. 2

Unit

Remarks

Basic Level

Active Power

-9955 t0 595553

kW

The location of the decimal point depends on the
measurement value.

Total Power Consumption

0.0 to 9595.5

kWh
MWh

The unit depends on the measurement value.

Current 1

000 to 95555

A

The location of the decimal point depends on the
measurement value.

Only A is displayed for a single-phase, two-wire
circuit.

For a single-phase three-wire, three-phase
three-wire, or

A-Ris displayed for a three-phase, four-wire circuit.

Current 2

[u]
[
c3
c3

to 55555

=

o
l
[Ny

The location of the decimal point depends on the
measurement value.

Not displayed for a single-phase, two-wire circuit.
A-N is displayed for a single-phase, three-wire
circuit.

A-5 is displayed for a three-phase, three-wire or
three-phase, four-wire circuit.

Current 3

[}
[}

to 595953

c2

mn
(5N

oo
|

The location of the decimal point depends on the
measurement value.

Not displayed for a single-phase, two-wire circuit.
A-5is displayed for a single-phase, three-wire
circuit.

A-t is displayed for a three-phase, three-wire or
three-phase, four-wire circuit.

Voltage 1

0.0 to 55555

<=
>

==
=

=T
|

o 0o
[y

==

Only + is displayed for a single-phase, two-wire
circuit.

v -RN is displayed for a single-phase, three-wire
circuit.

/' -R5 is displayed for a three-phase, three-wire
circuit.

/' - is displayed for a three-phase, four-wire circuit.

Voltage 2

0.0 to 55555

==z

Not displayed for a single-phase, two-wire circuit.
/- 5N is displayed for a single-phase, three-wire
circuit.

v -5k is displayed for a three-phase, three-wire
circuit.

v -5 is displayed for a three-phase, four-wire circuit.

Voltage 3

0.0 to 55555

Not displayed for a single-phase, two-wire circuit.
/-R15 is displayed for a single-phase, three-wire
circuit.

v -LR is displayed for a three-phase, three-wire
circuit.

v -t is displayed for a three-phase, four-wire circuit.

Power Factor

1 1
- Ladto nod

Reactive Power

-9935 t0 59553

Ry AR

kvar

The location of the decimal point depends on the
measurement value.

Frequency

45.0to 65.0

Hz

Calculated CO,

0.0 to 55955

kg-CO2

F or n is displayed as the uppermost byte on
display No. 2, where ¥ means 10° and 7 means
10°.

Converted Monetary Cost

0.0 to 55955

Any four digits
H + Any four
digits

~ + Any four
digits

Display No. 2 can be set as desired.
H or n is displayed as the uppermost byte of
display No. 2.

Pulse Converted Value 1

0.0 to 95955

Any four digits
H + Any four
digits

n + Any four
digits

Display No. 2 can be set as desired.
H or n is displayed as the uppermost byte of
display No. 2.

Pulse Converted Value 2

0.0 to 55955

Any four digits
H + Any four
digits

~ + Any four
digits

Display No. 2 can be set as desired.
H or n is displayed as the uppermost byte of
display No. 2.

Time

mn
u

[}
c3

toc3-55

c3

00 ito 12731

Display No. 1: Hour-Minutes
Display No. 2: Month/Day of month
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I Section 1 Overview

Parameter Display No. 1 Display No. 2 Unit Remarks
Pulse Input Count 0to 95559 CNE Pulses Pulses are counted when counting is enabled.
Specific Power 0.000 to 995399 FWHIP kWh/ Measured when F.L5F is set. The location of the
Consumption pulse decimal point depends on the measurement value.
Pulse Input ON Time O0-00to 24-00  |H-aN Hour- Measured when H-aH is set.
minutes
HIGH Total Power 0.000 to 9953399 HWH-H kWh The location of the decimal point depends on the
Consumption measurement value.
MIDDLE Total Power 0.000 to 9953399 HWH-M kWh The location of the decimal point depends on the
Consumption measurement value.
LOW Total Power 0.000 to 9953399 HHH-L kWh The location of the decimal point depends on the
Consumption measurement value.
HIGH Total Time O0-00to24-00 | ECM-H Hour-
5 minutes
& | MIDDLE Total Time Oo-Otod4-00  |ECM-M Hour-
= minutes
£ [LOW Total Time 00-00to 24-00 |ECH-L Hour-
B minutes
§ Total Regenerated Energy | 0.0 to 9959.9 -NWH -kWh The unit depends on the measurement value.
DS_’ -MWH -MWh Displayed when the Total Power Consumption
Display Setting is ON.
Total Leading reactive 0.0to 95959 r¥Hd Kvarh The unit depends on the measurement value.
power consumption My H.d Mvarh Displayed when Total Power Consumption Display
Setting is ON.
Total Lagging reactive 0.0t 59959 v H.G Kvarh The unit depends on the measurement value.
power consumption My H.G Mvarh Displayed when Total Power Consumption Display
Setting is ON.
Total reactive power 0.0 to 99559 rVHA Kvarh The unit depends on the measurement value.
consumption MYHR Mvarh Displayed when Total Power Consumption Display
Setting is ON.
Simple Temperature - {5.0t0 MO0 EEM °C Either Celsius or Fahrenheit can be selected.
°F Special characters are displayed: °C or F
Product Information EIFLN Software version | —

Note 1. £ -5 ! is displayed if the voltage exceeds 110% of the voltage rating. £ -5 is displayed if the current
exceeds 120% of the current rating. £ -5 is displayed if the frequency goes below 45 Hz or above 65
Hz. Each of these indicates an error.

Note 2. If a value that is outside the display range is input, the maximum or minimum display value will flash.

Note 3. The log information is not cleared automatically even if the Application Circuit parameter or other
parameters are changed. Initialize ( /5.. N_) the KM50-E Power Monitor as required.

The following total power consumptions can be checked in the measurement log.

Parameter

Display No. 1 | Display No. 2

Remarks

Total Power
Consumption,
ten-digit display

00000000 to 5955559555

The total power consumption is displayed in the 10 digits of displays No. 1 and 2.
Unit: Wh

Total Power 0.0to 99559

Consumption

The total power consumptions in the measurement log can be displayed for the
following times: Each month from the current month to 13 months ago, each day
from the current day to 8 days ago, and each hour from the current hour to 25
hours ago.

Display No. 2 will show the following:

Monthly log: YY-MM (last two digits of the year and the month),

Daily log: MM/DD, Hourly log: DD-HH.

Note: If 9999.99 MWh is exceeded, the total power consumption will restart from 0. The measurement log
will also show the value restarted from 0.

Measurement values of the following parameters can be checked using communications only.

ltem Measurement range Unit Remarks

Pulse Input Count 1|7 15 55959 Pulses This is the input pulses on event input 1.

It is initialized to 0 every day.
Pulse Input Count 2|7 15 5959 Pulses This is the input pulses on event input 2.

It is initialized to O every day.
Total Pulse Input |79 9999595999 Pulses This is the sum of pulse input counts 1 and 2.
Count
Total Pulse Input |79 999959599 Pulses This is the input pulses on event input 1.
Count 1 It is not initialized every day.
Total Pulse Input |7 19 9999595999 Pulses This is the input pulses on event input 2.
Count 2 There is no daily initialization.

HIGH Total Power
Consumption

0.0 to 9959555535 (Wh

There is no daily initialization.

MIDDLE Total
Power
Consumption

0.0 to 9959555535 (Wh

There is no daily initialization.
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1.4 Mode Configuration and Key Operations I

ltem Measurement range Unit Remarks
LOW Total Power (71710 9999599595 |wh There is no daily initialization.
Consumption
HIGH Total Time |7 10 39959 Minutes | There is no daily initialization. 9
MIDDLE Total Time |7 to 93939 Minutes | There is no daily initialization. ®
LOW Total Time |70 59959 Minutes | There is no daily initialization. g
— - @
Note 1. The measurement values return to 0 when the upper limits are exceeded, except for pulse input s

counts 1 and 2.

Note 2. Pulse input counts 1 and 2 and the total pulse input count are synchronized at the same time.
Pulse input counts 1 and 2 and the total pulse input count are not synchronized at the same time.
Each measurement value is initialized when it reaches the maximum value.
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I Section 1 Overview

B Protection Setting Mode

e The operations to change settings can be restricted by setting protection.
If protection has been set, the Oomn (Key) indicator will light. (The protection setting can also
be changed by using communications.)

¢ Protection can be set to a protection level in Protection Setting Mode.

¢ The following figure shows how to move within Protection Setting Mode.
You cannot move to other modes while setting protection.

¢ The following figure shows how to move to Protection Setting Mode.

Press <2 + (O]
for at least 3 s.

Measurem- Protection
ent Mode Setting
R

h
[Ol: Enters the setting.
[cal: Cancels the setting.

)

[Al: Starts editing. 1

Editing
setting 1

The following figure shows how to move within Protection Setting Mode.

Parameter Settings

0
PRECE
e A
&l Starts ed't'”g-l [O: Enters the setting.
[cal: Cancels the setting.
P R )
! c I
| PRECE !
I iC
| EA
: I
I
| { |
! PRECE !
1 ~1 * |
! +‘ !
I
1 ] :
: PRECE |
L =TT I
I
. J
_______________ J

the Setting Modes is possible).

2: Changing settings and moving to
Professional Level is prohibited (moving to
the Setting Modes is possible).

Default
Parameter Display Set value © ?u Remarks
setting
Protection PRECE 0: All operations enabled. 0 The measurement log
Setting 1: Changing settings is prohibited (moving to cannot be cleared if this

parameter is set to 1 and 2.
However, any data can be
changed or cleared using
communications.
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Setting Modes
e These modes are use to set all parameters other than the Protection Setting parameter.
e There are two Setting Modes: Operation Setting Mode and Communications Setting Mode.
¢ All measurements will stop in either Setting Mode.

o

<
®
<
®
g

® Operation Setting Mode (State Transitions)
¢ The following figure shows how to move to and within Measurement Setting Mode.

Press & Ny D] —m0 —— B+
¥ . for at least 3 Operation Operation |4 / Operation
leasuremen setting 1 monito{ ¥ L\Y settingN ¥ N PROLV

Setting Mode
Mode 9 status 7] P| monitor status
/
A [O): Enters the h(Ol: Enters the p
__ setting. setting.
el Cancels the [5el: Cancels the
setting. setting.
L L B+
) § Operation Operation
tting 1 y/4 peral
Setting Setting N setingM  [€ \C setting K
setting status setting status monitor status P|  monitor status
— 24

h

the setting. [Ol: Enters the setting.
[a): Cancels [c@l: Cancels the setting.
the setting.

Operation
setting M
setting status

Operation
setting M
setting status

® Communications Setting Mode (State Transitions)
¢ The following figure shows how to move to and within Communications Setting Mode.

\
Communications Communications < Communications
Setting Mode setting 1 monitor setting N monitor
status v status
J

A

to
[T Enters the [Ol: Enters the
setting. setting.
[E2): Cancels the [c9: Cancels the

setting. setting.

Communications
setting N setting
status

Communications
setting 1 setting
status
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@ Incrementing and Decrementing Numbers and Characters
¢ Use the [A] and 3] Keys to change numeric values. (The digit you can change will flash.)

(o) ¢ The value will be incremented by one each time you press the [A] Key. It will be decremented
= by one each time you press the lEe+A] Keys.
g
122
wl
a0
a0
122
(g
= 4
122
(g
Y
a0

¢ The digit will move to the right each time you press the [»>] Key. It will move to the left each time
you press the [<2+2] Keys.

D> — [0 P @0 D) ————
— Tt o alJorsl o
—_— > " — ]

Note 1. When digits are incremented, 9 will be incremented to 0. Characters will return to the
initial display.

Note 2. The display will not flash during key operations.

Note 3. The ] and Keys are disabled for set values given in text (such as settings
described using characters) rather than numerical digits.




1.4 Mode Configuration and Key Operations I

The parameters are listed in the following tables.

Operation Setting Mode

Parameter Setting range DISplzy No. Default setting Remarks
Applicable Circuit PN, 1PN, 3P 3N, ootEsrP P3N 1AW Single-phase, 2-wire
FPYW {P3W: Single-phase, 3-wire
3P 3 3-phase, 3-wire
FP4W: 3-phase, 4-wire
Special CT SA, 50R, 100R, 200R, OILRrRG {0oR
YGOR, BOOR
Rated Primary Current to 9559 Ocalk 5 Enabled only when a 5-A CT is used.
VT VT Primary Voltage |NaNE, 220, 440, 3300, |030.RFL NGNE Disabled when Simple Measurement
Settings L6000, (1000, 22000, parameter is set to ON.
33000 Unit: V
VT Secondary Hia,een v .RLE g Set when the VT Primary Voltage is set to
Voltage something other than NoNE.
Unit: V
Low-cut Current i ito {99 O4.CbE 06 Unit: %
Pulse Output Unit {10,100, e sk, |05PLS 100 Unit: Wh
{on, 2or, son, ook
Display Refresh Period ofF, 05, 10, 2040 O6.REF 10 OFF: Continuous refreshing
Unit: s
ofF, 2,4, 8, &, 32, BY, y
Average Count 108, 955, 5 12, 1024 OnARyG a8
- Simple Measurement (aFF, ol 08.5Mp ofF ON: Set the voltage and power factor.
3 ., The frequency will be 50 Hz.
a E 2 |Fixed Voltage 0.0 to 95599.9 viLE Hinag Can be set only when Simple Measurement
g § E parameter is set to ON.
§ Fixed Power Factor |0.00 to 100 PF Lon Can be set only when Simple Measurement
parameter is set to ON.
Buzzer SEE. o 09 57 N Enables or dislables the buzzer that sounds
for key operations.
CO, Coefficient 0.000 to 95.595 10.Lad 4.387 Unit: kg-CO,/kWh
% Conversion to
TI) I} ‘g Monetary Cost - { LLHD -
@ & <i o Setting
o ES £ |Rate Setting 0.000 10 55.9535 RALE 10.00
é 8 w Il 1" "
8 § Currency Setting g;: I,U‘g;{ nEfL;o’Z, UNCE Py Up to four digits can be set for the currency
0109,/ - _(Space) unit.
Pulse Conversion 1 ooy
Setting B i -
L -E.d: Total Pulse Input Count
{ - ld: Pulse Input Count 1
Pulse Conversion C-Fd,[-1d,[-2d, LARE r-id L -2.d: Pulse Input Count 2
Target 1 C-tR,C-IR C-2R ' L -E.A: Total Pulse Input Count
{ - LA: Total Pulse Input Count 1
L -£.A: Total Pulse Input Count 2
Coefficient Setting 1 |0000 to 5995 SLP ooot
&  [Decimal Point 0000, 0000, 0000, |, J—
% |Position Setting 1 0.0o0
US) Display Unit Setting 1 AtoZ/,0t085,/,-, UNCE MI- 1 U.p to four.digits can be used to set the
® _(space) display unit.
g Pulse Conversion 2 acve B
8 Setting
e L -E.d: Total Pulse Input Count
K { - Id: Pulse Input Count 1
Pulse Conversion C-Fd,[-1d,[-2d, LARE r-o4 L -2.d: Pulse Input Count 2
Target 2 C-tR,C-IR C-2R ' L -E.A: Total Pulse Input Count
{ - LA: Total Pulse Input Count 1
L -£.A: Total Pulse Input Count 2
Coefficient Setting 2 0000 to 5995 SLP ooot
Decimal Point aooo, ooo.o, 00.oo, s aooo
Position Setting 2 0.00a
Display Unit Setting 2 AtoZ/,0t085,/, - UNCE M3-2 U.p to four.digits can be used to set the
_(space) display unit.

o
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I Section 1 Overview

Parameter Setting range D|Sp|2y No. Default setting Remarks
Time Setting 20 0 to 2099 HECM coig The year, month/day, and hour/minutes are
9 (Year, Month/Day, g 0lto 2,31 g+ 0l set in order.
o Hour/Minutes) O0-00to £3-59 on-oo Any changes are ignored if operation is
2 canceled before completion.
) The new time is saved when the
s hour-minutes is set.
< | Initialize SEE, MAX, MCN, ICCNC SEE SEL: Initializes all parameters except for the
Fy CNEEL, MPRa, Lal, Time Setting parameter.
- [} MO v. HY H H
) LL MAX: Initializes the maximum value for the
@ day.
o MCN: Initializes the minimum value for the
day.

CNEEL: Initializes the total power

consumption.

M.FPRa: Initializes the measured values for

the day in the Professional Level of

Measurement Mode.

Lol Initializes the entire measurement log.

ALL: Initializes all parameters and
measurement logs except for the Time
Setting parameter.

Event Input Setting P.LSP, H-aN, 3-5E J0ECS P.LSP P.L5F: Specific power consumption
H-aN: Pulse Input ON Time
3-5E: Three-state classification

Event Input 1 NPN/PNP Input | NPN PNFP FIPN PNP NPN: No-voltage input

Mode Setting PNP: Voltage input

Event Input 2 NPN/PNP Input | NPN, PNF J2PNS PNP NPN: No-voltage input

Mode Setting PNP: Voltage input

Event Input 1 NO/NC Input N-g, N-T F3CN N-a N-a: Normally open

Mode Setting N-L: Normally closed

Event Input 2 NO/NC Input N-g, N-C FHLNS N-o N-a: Normally open

Mode Setting N-L: Normally closed

Measurement Start Time 00-00to23-59 35850 og-on The start time must be before the end time.

Applies to all measurement values in the
Professional Level of Measurement Mode.

Measurement End Time oo-0 o 24-00 FREELD oH-00 The end time must be after the start time.
Applies to all measurement values in the
Professional Level of Measurement Mode.

Three-state Target PWR R Y, NaNE YOELE NaNE WH': Active Power

A: Current

/' Voltage

NoNE: No target selected

° Automatically set to NaNE if I-5¢ is
Q selected in the Event Input Setting.
ks Three-state HIGH Threshold | . {to {50.0 YIHEH 504 The set value must be greater than the LOW
S 0.0oan to threshold.
2 99949M During the setting status, the operation
kS 0.00AR to value that is converted from the set value is
o 9991 AR displayed on display No. 2.
4.00Y to The operating value depends on the target.
899y Display No. 2 always shows .00 when
a.on NaNE is set.
Unit: %
Three-state LOW Threshold | 0.0to {459.9 YeLEH 0.4 The set value must be less than the HIGH
0.00kK to threshold.
99949M During the setting status, the operation
0.00R to value that is converted from the set value is
9583kR displayed on display No. 2.
4.000 to The operating value depends on the criteria.
8991y Display No. 2 always shows .0 when
o.oo NoNE is set.
Unit: %
Three-state Hysteresis 00to 155 Y3HHS 0o During the setting status, the operation
0.00K to value that is converted from the set value is
99949M displayed on display No. 2.
0.00R to The operating value depends on the criteria.
9585kAR Display No. 2 always shows .00 when
4.00V to NoNE is set.
899y Unit: %
.00
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Parameter Setting range D’ijsoplzy Default setting Remarks
Three-state Color HYH.Lal - Set the colors for HIGH, MIDDLE, and LOW.
8, |Setting B
£ |Three-state HIGH - HCGH LREEN LREEN: Green
A Color Setting GREEN, oRANG, PEd afANG: Orange
<_E Three-state REd: Red
o MIDDLE Color LREEN, aRANG, RED Mod oRANG
2 Setting
» Three-state LOW | LREEN, oRANL, REL Lal REd
Color Setting
Output Terminal 1 | afF, P.allk, ALARM S0nl Pollt of F: Qutput terminal function is not used.
Function Setting F.alt: Total Power Consumption Pulse
Output
AL ARM: Alarm Output
This setting is completed if oFF or F.ol!
is selected. If AL AR is selected, the
display moves to the Alarm Output
OFF/ON Setting.
Active Power Alarm | - - , - This parameter can be set only when ALARM
Output Setting off, al PAL aff is selected in the Output Terminal 1
Regenerative afF, ol PAL afF Function Setting.
Power Alarm oFF: Alarm output is not used.
Output Setting alN: Alarm output is used.
Current Alarm oFF, aN AAL aFF
Output Setting
Voltage Alarm —rr - o -
Output Setting aofF, aN VAL ofF
23 Power Factor oFF, aN PFR oFF
£ Alarm Output
3 Setting
S Reactive Power ofF, aN NAL aFF
"é Alarm Output
o 2 Setting
E ‘_é’ Output Terminal 2 | aFF, P.allt, ALARM Slacd ALARM af F: Output terminal function is not used.
= = Function Setting P.olt: Total Power Consumption Pulse
§ EJ Output
2 = RLARM: Alarm Output
S £ This setting is completed if aFF or P.al!
o ¢] is selected. If AL ARM is selected, the
display moves to the Alarm Output
OFF/ON Setting.
Active Power Alarm | - - , - This parameter can be set only when ALARM
Output Setting off, al PAL aff is selected in the Output Terminal 2
Regenerative ofF, aN PAL ofF Function Setting.
Power Alarm oFF: Alarm output is not used.
Output Setting alN: Alarm output is used.
Current Alarm oFF, aN AAL aFF
Output Setting
Voltage Alarm —rr - o -
Output Setting ofF, aN VAL ofF
Power Factor ofF, aN PFA ofF
Alarm Output
Setting
Reactive Power ofF, aN NAL aFF
Alarm Output
Setting
. The upper and lower limit thresholds,
g gtttl;itPower Alarm | _ S2PAL - hysteresis, and OFF/ON delays are set
g consecutively.
® . oV EH, The operation value that is converted from
S Upper lelt nnrn mwcnn iy nn H H H
a Threshold 0.0to {500 4.4an to 80.0 the set value is displayed on display No. 2.
a 9595M Unit: %
€ . LINEH, The operation value that is converted from
5 Lower Limit . crn R . - .
< Threshold 0.0to {500 4.4an to og thel set value is displayed on display No. 2.
5 9999M Unit: %
g AL HYS, The operation value that is converted from
L;; Hysteresis O0t 95 0.0ok to 5.0 the set value is displayed on display No. 2.
-% 9595M Unit: %
< OFF Delay 0010 555 oF.dly 3.0 Unit: s
ON Delay 0.0t 5959 aldly 0.0 Unit: s
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I Section 1 Overview

Display

Professional Level

Parameter Setting range No. 2 Default setting Remarks
Regenerative The upper and lower limit thresholds,
=1 Power Alarm S2PAL - hysteresis, and OFF/ON delays are set
% Output consecutively.
2 Upper Limit av kH, The operation value that is converted from
E Threshold 0.0t (500 0.00¢ to 80.0 the set value is displayed on display No. 2.
< > 9959M Unit: %
";’ g Lower Limit LNEH, The operation value that is converted from
s 3 Threshold 00to 1500 0.00M to 0.0 the set value is displayed on display No. 2.
resho .
o 9959M Unit: %
® AL.HYS, The operation value that is converted from
2 Hysteresis 00to 155 0.00M to S50 the set value is displayed on display No. 2.
> 5399 Unit: %
o OFF Delay 0.0 to 959.9 oF.diY 30 Unit: s
ON Delay 0.0t 595 al.dl4 a0 Unit: s
SHARAL - The upper and lower limit thresholds,
Current Alarm ;
- hysteresis, and OFF/ON delays are set
o Output .
c consecutively.
E Upper Limit oV LH, o The operation. va!ue that is cor?verted from
et Threshold O.0t (200 0.00A to the set value is displayed on display No. 2.
3 933%A Unit: %
8 Lower Limit LINLEH, The operation value that is converted from
S Threshold O.0t (200 0.00A to o.a the set value is displayed on display No. 2.
2 959517 Unit: %
b d0to 9.9 AL HYS, The operation value that is converted from
g Hysteresis 0.00f to 5.0 the set value is displayed on display No. 2.
o 999nR Unit: %
OFF Delay 0.0t 5959 of.di4 3.0 Unit: s
ON Delay 0010 59959 aNdly a0 Unit: s
Voltage Alarm The upper and lower limit thresholds,
- S50 .AL - hysteresis, and OFF/ON delays are set
. Output .
c consecutively.
% Upper Limit 00t (200 oV EH, The operation value that is converted from
@ Threshold 0.007 to Hing the set value is displayed on display No. 2.
3 939k Unit: %
8 Lower Limit O0to 1200 LINLEH, The operation value that is converted from
£ Threshold 0.007 to oa the set value is displayed on display No. 2.
<‘—(" 998Ky Unit: %
o AL HYS, The operation value that is converted from
) Hysteresis 00t 9.5 0.00v to 5.0 the set value is displayed on display No. 2.
S 9994y Unit: %
OFF Delay 0.0to 5955 af.dly 3.0 Unit: s
ON Delay 0.0t 5999 al.dlY 0.0 Unit: s
Power Factor The upper and lower limit thresholds,
_g’ Alarm Outout - S6PFR - hysteresis, and OFF/ON delays are set
= pu .
ko consecutively.
@ Upper Limit Oto 100 oV EH, The operation value that is converted from
§. Threshold 00010 HHH the set value is displayed on display No. 2.
I} a0 Unit: %
£ Lower Limit Oto 100 UNEH, The operation value that is converted from
<‘—(“ Threshold 0.00to a the set value is displayed on display No. 2.
5 Log Unit: %
g AL HYS, The operation value that is converted from
w Hysteresis Jto ! 0.00to 5 the set value is displayed on display No. 2.
g o0 Unit: %
& |OFF Delay 0.0t 99.9 SFdLd |30 Unit: s
ON Delay 0.0t 5999 al.dly 0.0 Unit: s
> Reactive Power The upper and lower limit thresholds,
£ - SAAL - hysteresis, and OFF/ON delays are set
£ Alarm Output .
3 consecutively.
5 Upper Limit 0.0t (500 aV EH, The operation value that is converted from
% Threshold 000K to 800 the set value is displayed on display No. 2.
© 9993M Unit: %
% Lower Limit 0.0t 1500 LNEH, The operation value that is converted from
< Threshold 000K to a0 the set value is displayed on display No. 2.
g 9995 Unit: %
et AL HYS, The operation value that is converted from
o Hysteresis 00t 155 000K to 5.0 the set value is displayed on display No. 2.
"é 959539M Unit: %
2 OFF Delay 0.0t 5999 af.diy 3.0 Unit: s
ON Delay 0.0t 5959 al.dly 0.0 Unit: s
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Parameter Setting range Dlllsoplgy Default setting Remarks
-W, YRR, VRRL, VARA -iW: Total Regenerated Energy
V' AR.d: Total Leading reactive power
consumption
Consu.med Power Save 60.0.5L -0 ¥AR.L: Total Lagging reactive power
Selection )
consumption
v RR.A: Total reactive power consumption
For details, refer to page 4-48.
Automatic Rotation |aFF, al , - Moves to Transition Time when this
Qo b6 IREE afF .
T o2 parameter is set to ON.
5 g % Transition Time fto 99 The transition time can be set only when
s € RECM 3 Automatic Rotation is set to ON.
Unit: s
3 aFF, ol This setting is made individually for each
§ parameter in the Measurement Mode.
= The default value is oF £ for conversion to
s monetary cost, pulse conversion 1 and 2,
‘@» | Measurement Parameter ; .
Q. ) 62.d.5L See Remarks. | total regenerative energy, total leading
2 | Display Selection ) . )
9] reactive power consumption, total lagging
e reactive power consumption, total reactive
power consumption, and simple
temperature measurement.
. ) to 95 - 0: Always lit.
Display ON Time £3d5P o Unit: Minutes
Incorrect Voltage Wiring ofF, aN Y .
. EL;.N _IE an
Detection
B r
g ) Temperature Unit L, F . . £ Celsius, Unit: °C
%_ o F: Fahrenheit, Unit: °F
ESE
@ aE> ) Temperaturg ~500t0 500 L Ad an The compensation is set according to the
= Compensation ! o set Temperature Unit.
Communications Setting Mode
. . Default
Item Setting range Display No. 2 setting Remarks
Protocol Selection LalMPF, Madb 80.°5L ColMPF CaMPFO CompoWay/F
Madb0 Modbus
Unit Number CompoWay/FO & to 99 8 1UNa {
ModbusO {to 99
Baud Rate Lol MK HAK, SR 5.2, BN 82.bP5 .60 Unit: bps
Data Length*1 8 GILEN " Unit: bits
Stop Bits*2 I B4.5hE 2 Unit: bits
Vertical Parity NoNE, add, EVEN B5.FRE EVEN
Transmission Wait dto 599 B6.5d0W = Unit: ms
Time

*1. The data length will be 8 bits if Modbus is set as the protocol. It cannot be set to any other value.

*2. The number of stop bits will be set automatically if Modbus is set as the protocol. You do not need to set it.
If the Vertical Parity parameter is set to "none" there will be 2 stop bits. If it is set to odd or even parity,
there will be 1 stop bit.
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I Section 1 Overview

B Entering Set Values

e If the [>] Key is pressed after the last parameter has been displayed, the first parameter in the same
mode will be displayed.

e To change a set value, press then [A] Key to change to setting status. Then press the A Key or
+ Keys, or the 3] Key or =] + Keys to change the set value. Finally, press the [O] Key to
enter the setting. To cancel a setting, press the [<2l Key.

o Always press the [O] Key after changing a setting. The set value will not be changed if only keys

such as the [»] Key and [&A] Key are pressed.

¢ Changes to the settings are saved when you go from a Setting Mode to Measurement Mode.

¢ The time setting is saved when (4.t is set.

Bl Basic Key Operations

The basic key operations are given in the following table.
"Monitor status” is when set values are displayed in Protection Setting Mode or one of the Setting
Modes. "Setting status” is when the set values can be changed in any of these modes.

Operating

Key Basic usage Mode Status Operation
method
o Switching Measurement Mode Measurement log Press for at | Clears the displayed maximum
modes. for current day least 3 s. and minimum values for the day.
* Entering Protection Setting Mode or | Setting status Press Enters the set value.
@] settings. Setting Mode
ENTER Key Operation Setting Mode Monitor status Press Moves to Communications
Setting Mode.
Communications Setting Monitor status Press Moves to Operation Setting
Mode Mode.
o Switching Measurement Mode Present Press for at | Moves to Operation Setting
modes. measurement value | least 3 s. Mode.
e Canceling Measurement log
operations. Measurement log Press Moves to present measurement
value.
MODE Key Setting Modes Monitor status Press for at | Moves to Measurement Mode
least 3 s.
Setting status Press Cancels setting status.
Measurement Mode Professional Level | Press Moves to PRal ) in the Basic
Setting Modes Level
* Moving Measurement Mode Present Press Moves to other parameters.
measurement value
Measurement log Press Switches the measurement log
SHIFT Key display.
Setting Modes Monitor status Press Moves to other parameters.
Setting status Press Moves to another digit.
¢ Moving to Measurement Mode Present Press Moves to the measurement log.
setting status. measurement value
¢ Changing a set Measurement log Press Moves through the measurement
value. log.
UP Key Setting Modes Monitor status Press Moves to setting status.
Setting status Press Changes the set value.
Measurement Mode Basic Level with Press Moves to Professional Level.
Setting Modes PRal Y displayed
e Moving Measurement Mode Present Press Moves backward to other
backward. measurement value parameters.
a0 Measurement log Press Switches the measurement log
(Hold down display.
and press ) Setting Modes Monitor status Press Moves backward to other
parameters.
Setting status Press Moves backward to another digit.
= e Changing the Measurement Mode Measurement log Press Moves backward through the
set value in the measurement log.
(Hold down reverse Setting Modes Setting status Press Changes the set value in the
and press [»].) | direction. reverse direction.
o Switching Measurement Mode Present Press for at | Moves to Protection Setting
modes. measurement value | least 3 s. Mode
=njiel} Measurement log
Protection Setting Mode Monitor status Press for at | Moves to Measurement Mode
least 3 s.
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1.5 Insulation Block Diagram I

1.5 Insulation Block Diagram
N

The insulation block diagram for the KM50-E is provided below.

Power

supply

A=

Voltage input and current input

I

y 3
v

Communications and I/O

< »  Reinforced insulation """ Basic insulation
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I Section 2 Preparations

2.1 Installation

B Dimensions (Unit: mm)
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B Panel Cutout Dimensions (Unit: mm))
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e The mounting panel must be 1 to 8 mm thick.

¢ When mounting KM50-C Power Monitors side by side, provide sufficient space between them.
Reference mounting separation: 120 mm vertically and 60 mm horizontally.
Both of these are distances from the centers of the Power Monitors.

o Make sure that the rated ambient temperature of the KM50-E Power Monitor is not exceeded
when more than one Power Monitor is mounted.




2.1 |Installation I

Installation Method

Mounting Bracket
(Y92H-9)

Panel

éf’” f“ s

2:1

53

] &g””

g

N

Terminal Covers (enclosed,
E53-COV16, set of 6)

Pr—

==}

Waterproof Packing
Y92S-P5
Mounting to Panel ( )

(1) If water resistance is required, insert the Waterproof Packing on the KM50-E when mounting it.
Attach the Waterproof Packing so that it appears on the front of the mounting panel.
Otherwise, the Waterproof Packing is not required.

(2) Mount the KM50-E so that the display reads correctly from the front.

(3) Insert the KM50-E into a rectangular hole in the panel (panel thickness: 1 to 8 mm).

(4) Use the enclosed Mounting Brackets to secure the KM50-E to the panel.

(5) Place the enclosed Mounting Brackets in the mounting grooves on the top and bottom
surfaces of the rear case. Tighten the screws on the Mounting Brackets evenly on the top and
bottom until the ratchets* turn freely.

*A ratchet is a mechanism that prevents overtightening.

Mounting the Terminal Covers
Mount the E53-COV 16 Terminal Covers to the terminal block while bending them as

shown in the following figure. The Terminal Covers cannot be mounted upside down.
The Terminal Covers are provided with the KM50-E.

Bend the Terminal
Cover in the di-
rection shown by
the arrows and
insert it.

Enlargement

Note: Order the Waterproof Packing or Terminal Covers separately if they are lost or damaged.
Depending on the application environment, the Waterproof Packing can deteriorate,
shrink, or harden. We recommend that you replace it periodically.
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I Section 2 Preparations

2. 2 Mounting the Special CTs

One Special CT is required to measure a single-phase, two-wire circuit. Two CTs are required
to measure a single-phase, three-wire circuit or three-phase, three-wire circuit. Three CTs are
required to measure a three-phase, four-wire circuit.

All the Special CTs connected to one KM50-E Power Monitor must have the same ratings.
Make sure that the ratings of the Special CTs and the Special CT setting in the KM50-E
Power Monitor are the same.

Check the directions of the power supply (K) and load (L) before making the connections.
Correct measurements will not be possible if they are connected in the wrong directions.
Release the locking hook and clamp the CT on the line. Do this for each phase. Then, press
the hook firmly until you hear it lock into place.

Make sure that the terminal cover on the secondary side of the Special CT is closed securely.
Contact with the terminals may result in electric shock.

Do not ground the Special CTs. Failure may occur.

The Special CTs have polarity. Connect the Special CT correctly, connecting the 1S, 2S, or 3S
terminal on the KM50-E to the k terminal on the CT and the 1L, 2L, or 3L terminal on the
KMS50-E to the | terminal on the Special CT.

Load (L) @:

Locking hook

Qj Power supply (K)

Used to secure the

CT with a band.
CT secondary side ter-
minal cover




2.3 Using the Terminals I

2.3 Using the Terminals

Confirm the terminal arrangement on product labels and printing on the case surface.

B Terminal Arrangement

Top Ter- Ter- Ter-
minalTerminal name | minal [ Terminal name minal Terminal name
S — No. No. No.
0o||@||o @® |P1 voltage @ |pONOT USE @ |CT1S -
@|| O @ ommon 1 ®@ [cTiL 3
o @ o ® | PO voltage @ [rhree-state HIGH output ® |CT2s -g
@ D @ IThree-state MIDDLE output CT2L 3
0 @ 0 @ P2 voltage @ [Three-state LOW output @ CT3S %’-
@ 0 @ |event input 2 CT3L a
oll@ @ |P3voltage @ |common2
0 Event input 1 Common 3
0 O (® [Control power | @ [RS-485 B(0) OuUT1
0 0 Control power | @) [RS-485 A(0) ouT2
Bottom
B Wiring Diagram
Power supply (K) Power supply (K)
L N Single-phase, 3-wire: R N S
Three-phase, 3-wire: R S T
] 2) DO NOT USE @ k L
». L (@) DO NOT USE k
NC (ZP com1 @ Oy =] 1S or &
DO NOT USE NC COM1 @ 2 >
PO @ [ )
NC QP MIDDLE (24) 14 DO NOT USE —F’O HIGH @3 DO NOT USE
DO NOT USE (? DO NOT USE NC MIDDLE (@) 14/DO NOT USE
k
NC DO NOT USE L—0 LOW @5 1
DO NOT USE NC 3L 1
NC + (® COM3 NC
©® @ (9 OUT1 (® CoM3
@ RS-485
10 30 20 OUT2 9 ouT1
@9 ouT2
*Voltage/No-voltage. 1
Single-phase, Two-wire Circuit Load (L) Voltage/No-voltage. Load (L)

Single-phase, Three-wire or
Three-phase, Three-wire Circuit

Power supply (K)
RNST

Vv

S cm1 o

VvV

% cT2 <

3 ¢T3 <

VvV

(i® com3
{9 OUT1
20 OUT2

*Voltage/No-voltage.

. X . Load (L)
Three-phase, Four-wire Circuit

Note 1. Do not ground the Special CTs. Failure may occur.
Note 2. Use only the Special CTs. Failure may occur.
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B Wiring Methods and Special CT Mounting Locations

The section shows the Special CT mounting locations for various wiring methods and phases.

Three-phase, Three-wire Circuits, Star (Y) Wiring

Single-phase, Single-phase,
Two-wire Circuits Three-wire Circuits R
2 s
L
2 ToCT 3
S inputs on &
KM50-E
=]
U @ @ N I:g]
3 CT -
g To CT 3
3 inputs on KM50-E 9
5 Fray)
o ) °
2 To CT é_‘ T S
inputs on

KM50-E

Three-phase, Three-wire Circuits, Delta Wiring
R

R @ @
To CT é—‘ To CT é
inputs on w&lgg Cén
M50-E -
% T S
T S O
B )
To CT ;Ir-?pgt-g on
inputs on
KM50-E KM50-E

Three-phase, Three-wire Circuits, V Wiring
R frany

inputs on KM50-E

Three-phaRse, Four-wire Circuits, Star (Y) Wiring
=

)

Ly
To CT é‘l" ToCT
inputs on KM50-E % _inputs on KM50-E ¢
T S 5 T s
fray)
To CT inputs on :L'T‘
KM50-E
@) @
ToCT To CT éT’

inputs on KM50-E

2-6



2.3 Using the Terminals I

B Wiring Precautions

o Wire signal lines and power lines separately to prevent the influences of noise.

o Use twisted-pair cables with wires of AWG24 to AWG14 (cross-sectional areas of 0.205 to
2.081 mm?). (Use a stripping length of 5 to 6 mm.)

o Use the Special CT Cable (KM20-CTF-CB3, 3 m) to connect the Special CTs.

Connect the Special CT to the end with the shrinking tube.

The maximum total cable length for RS-485 connections is 500 m.

Do not ground the Special CTs or the RS-485 signal line. Failure may occur.

Use crimp terminals to wire the terminals.

Use wires and crimping tools that are suitable for the crimp terminals.

If more than one crimp terminal is connected to the same terminal, it may not be possible to

tighten the screw sulfficiently. To connect more than one wire to the same terminal, connect

all of the wires to one crimp terminal.

Tighten the terminal screws to a torque of 0.69 and 0.88 N-.

e Use the following shape of M3.5 crimp terminals.

—
7.2 mm max.

v

+

¢ Do not remove the terminal blocks. Doing so may cause failure or malfunction.
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B Wiring

® Power Supply

Connect the power supply between terminals 9 and 10.
The specifications are given in the following table.
Power Consumption

Power supply voltage Power consumption
100 to 240 VAC, 50/60 Hz | 7 VA max.
Basic insulation is provided between the power supply and current input circuits.

® Measurement Voltage Input

Connect the voltages between terminals 1, 3, 5, and 7 (terminal 1: voltage P1, terminal 3:
voltage PO, terminal 5: voltage P2, terminal 7: voltage P3).
Note: Connect the wires in the correct phase sequence. Failure may occur.

Power supply

Power supply RNST
R S T :Three-phase, 3-wire s
R N S :Single-phase, 3-wire
Power supply 3
b
L N
4 3 5
7 t
Load Load Load
Single-phase, Two-wire Circuits  Single-phase, Three-wire Circuits Three-phase,
Three-phase, Three-wire Circuits Four-wire Circuits
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® CT Inputs

For a single-phase, two-wire circuit, connect a Special CT between terminals 11 and 12. For a
single-phase, three-wire circuit or three-phase, three-wire circuit, connect a CT for phase R
between terminals 11 and 12 and connect a CT for phase S (signal-phase, three-wire) or
phase T (three-phase, three-wire) between terminals 15 and 16. For a three-phase, four-wire
circuit, connect a CT for phase R between terminals 11 and 12, connect a CT for phase S
between terminals 13 and 14, and connect a CT for phase T between terminals 15 and 16.
Connect terminals 11, 13, and 15 to the power supply (S) and connect terminals 12, 14, and

16 to the load (L).

.
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s @D
Si R .— Single-phase, 3-wire:g
L 4 Three-phase, 3-wire:T
Single-phase, Three-wire Circuits
Three-phase, Three-wire Circuits

Note 1. Do not touch conductive metal parts on the CT terminals. Electric shock may occur.

Note 2. Do not ground the Special CTs. Failure may occur.

Note 3. When measuring power with a high-harmonic component, such as the current on the
primary side of an inverter, select a Special CT with surplus capacity for the rated load.
Generally speaking, the current on the primary side of an inverter has a distorted
waveform as shown in the following figure. Placing a filter, AC reactor, or similar device
between the power supply and the inverter will greatly affect the ratio between the
effective value and crest value of the current. The ratio will also change if a capacitor or
diode is inserted.

If a Special CT is selected for the effective value of the current, it will be saturated and
accurate measurements will not be possible. Check the waveform when selecting a

Special CT.

AN

Current Waveform Examples for the Primary Side of an Inverter
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@® Communications

RS-485
To use communications, connect the communications cable between terminals 29 and 30.

29<+—>B(+) Terminating resistance must be connected to the nodes
RS-485 at the ends of the transmission path (including the
<—>A(—) host). Use a terminating resistance of 120 Q (1/2 W) at
each end.

Communications Connections
¢ The connection configuration is 1:1 or 1:N. Including the host, you can connect 31 KM50 Power

Monitors for CompoWay/F or 99 KM50 Power Monitors for Modbus when a 1:N connection
configuration is used. For CompoWay/F, the maximum number of devices must include all
devices connected on the same communications line, not just the KM50-E. For Modbus, the
maximum number of devices assumes that only KM50-E Power Monitors are connected. The
maximum total cable length is 500 m. Use shielded twisted-pair cables with wires of AWG24 to
AWG14 (cross-sectional areas of 0.205 to 2.081 mm?).

RS-485 Shield .
4
£ ? N
7,
Host _KMS0-E ] [—— KMSO-E
I “RS-485 | | RS-485 |
| [Terminal No.| Function : : Terminal No.|  Function |
— ® |RS-485B(]), ® |RS-485 B(+)]|
Terminating resistance: IL @ RS-485 A(-) : % : ® RS-485 A(-) :
120Q(2w) T TTTTT T T T T T 4 s e e e
TTerminating resistance: 120 Q (1/2 W)

Note: Do not ground the RS-485 signal line. Failure may occur.
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I Section 2 Preparations

@ Total Power Consumption Pulse Output

To use total power consumption pulse outputs, connect terminals 18 and 19 and terminals 18
and 20 (the terminals that were set in the output terminal function settings).

B
OUT1§ OU§

When the total power consumption reaches the pulse output unit set in {/5.7L 5, a pulse will be
output from the pulse output terminals.

If the power increases, the total power consumption will increase and the pulse output cycle will
become shorter. If the power decreases, the total power consumption will decrease and the pulse
output cycle will become longer.

The pulse output cycle can be found with the following formula.

Pulse output cycle [s] = 3,600 [s]/Power [W]/Pulse output unit [Wh]
The following example shows how to find the pulse output cycle.

Example:

If the input power is 200 kW and the pulse output unit is set to 10k [Wh] for a three-phase,
three-wire circuit, the output pulse cycle will be 3,600 [s] / 200k [W]/ 10k [Wh] = 180 [s]. If an input
power of 10k [W] continues for one hour (3,600 s), the total power consumption will be 10k [Wh]. If
the input power is 200k [W] and the pulse output unit is set to 10k [Wh], 200k [W]/ 10k [W], or 20
pulses will be output. The cycle will therefore be 3,600 [s] / 20 pulses, or 180 [s]. As shown in the
following figure, one pulse will be output (i.e., the terminal signal will turn ON) every 180 seconds.

Power
supply
0.5s
puices T on
i I ) S ) et
4_1803_><_1803
- 1h >

Even if the cycle becomes shorter than the pulse width or even if the output must turn ON
immediately after turning OFF, an OFF time of 100 ms will be maintained.

If the OFF time is too short, the PLC or other host may not be able to count the pulses correctly
due to the program scan time. Be sure to set a suitable pulse output unit.
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@ Three-state Outputs

To use the three-state outputs, connect the external devices between terminals 22 and 23,
terminals 22 and 24, and terminals 22 and 25.
COM

| 2

Three-state HIGH output LI:' §
| %)
hree-state MIDDLE output $
' )
Three-state LOW output '\X

®

The total power consumption can be divided into three consumptions, HIGH, MIDDLE, and
LOW, based on the user-set HIGH threshold (4 .H.EH) and LOW threshold (Hc2.L.EH).
Three-state Energy Classification allows you to visualize the power consumption conditions
to help you determine where power is being lost.

)
T
D
©
o
Q
=
o
=
(7]

The target (H0.ELiE) can be set to PiiF, H, or /. Values above the HIGH threshold will be
measured as HIGH Total Power Consumption (/! WH-H), values below the LOW threshold will
be measured as LOW Total Power Consumption (i/WH-1), and values between the thresh-
olds will be measured as MIDDLE Total Power Consumption (! WH - ). All of these values are
saved in memory.

The three-state output can be used also when the Event Input Setting 30.E.5 is set to 7-5&.
For detalils, refer to page 4-3.

In addition to classifying the total power consumption, the time at each status
(HIGH/MIDDLE/LOW Total Times (£ M-H/ECM-M/ECM-L)) and the ratios for each status
(HIGH/MIDDLE/LOW Total Power Ratios and HIGH/MIDDLE/LOW Total Time Ratios) can
also be displayed (in the Profession Level of Measurement Mode).

The Start Time (35.5£L) and the End Time (35.E£L) can be set for Three-state Energy Classifi-
cation to save the data for each day. If measurements are performed across days, measurement
values will not be saved for the first day. The data will be saved for the next day.

Classification Targets

1) Active Power (FiF)
The active power is used as the classification target and total power consumptions are
saved according to the HIGH and LOW thresholds.
When measuring regenerative power, only the LOW status is detected and only the LOW
time is totaled.
If the low-cut current function is enabled, the low-cut current will be considered to be in-
stantaneous power of 0.

2) Current (F) or Voltage (+')

The current/voltage* that is measured directly is used as the classification target and

total power consumptions are saved according to the HIGH and LOW thresholds.

Note: Phases In and Vrs for a single-phase, three-wire circuit and phases Is and Vir for a
three-phase, three-wire circuit cannot be used as targets.
For a three-phase, three-wire circuit, the HIGH state is determined using an OR of
phases Vrs and Vst (i.e., when either value exceeds the threshold), and the LOW state
is determined using an AND of phases Vrs and Vst (i.e., when both values go below
the threshold). If the low-cut current function is enabled, the low-cut current will be
considered to be active power of 0.

3) When the Event Input Setting F0.E.5 Is Set to 3-5E
The status of event input 1 and event input 2 are used as the criteria to total the power
consumption.
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4) Select NaNE to disable Three-state Energy Classification.
Hysteresis (Y3.H45) can be set for the HIGH and LOW thresholds. Set the hysteresis as
a percentage of the rated input (between 0.0% and 19.9%).
While the hysteresis is being set, the actual value that corresponds to the setting will be
displayed on display No. 2 to make it easier to set the percentage.

The backlight color will change to the color set in the Status Color Setting H4.Lal ac-
cording to the status.
Also, there are outputs for the HIGH, MIDDLE, and LOW states to enable linking external

devices.

An operation example of Three-state Power Classification is shown below. Here, the status
is defined as follows: HIGH = Equipment operating status (green), MIDDLE = Equipment
standby status (orange), LOW = Equipment stopped status (red).
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Measurement value
N
HIGH i

threshold A
hysteresis :

E } Operating
HE

i & Standby

} Stopped
' Time

LOW
threshold
hysteresis

Operating
status

Standby
status

Stopped
status

Backlight

- : Green |:| :Orange- : Red
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® Alarm Output

Connect terminals 18 and 19 or terminals 18 and 20 (the terminals that were set in the output
terminal function settings) to use alarm outputs.

@®)
OUT1 ‘@ ouT2
19

If the measurement value exceeds the upper limit threshold or falls below the lower limit

threshold of the alarm output, the alarm will turn ON. If the alarm output is ON, it will remain

ON until the measurement value goes below or above the hysteresis range.

The OFF delay, which holds the output ON for a set time after the alarm criteria turns OFF,

and the ON delay, which holds the output OFF for a set time after the alarm criteria turns ON,

can also be set.

When there is an alarm, the OUT 1 or OUT2 operation indicator (the indicator for the

terminal that was set in the output terminal function settings) will light, and the present

measurement value will alternate with an alarm output display.

However, the error display is given priority if any of errors E-S1 to E-S4 occurs.

Note: Alarms are output when the threshold and hysteresis criteria is met, and the time set
for the OFF delay or ON delay has passed.
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Ja.003| <> |avr.r'w

b o Y gy o
J3.005| <> | oV PNk
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Display Example When Active Power Alarm Output is Set to OUT2
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@® Event Inputs
To use event inputs, connect terminals 26 and 27 and terminals 27 and 28.

. [ ,
Event input 1 r@, Event input 1 :

Event input 2 | PR

| i |
I—(ZT' Event input 2 }2@
L\%L T o

L

No-voltage (NPN) Input Voltage (PNP) Input

Note: For details on no-voltage (NPN) and voltage (PNP) inputs, refer to page 4-5.
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The ON and OFF criteria can be based on the total count of the two inputs, an OR of the two
inputs, or the status of the inputs. The event inputs are used for the following functions.
Input count: Specific power consumption can be managed.
OR: The pulse input ON time is measured.
Input status: Three-state classification of event inputs.
The inputs can be set separately to normally open or normally closed.
The start and stop times for measurement can also be set.
The following values can be measured using the event inputs.
For details, refer to page 4-2.
¢ Specific Power Consumption
The number of ON signals on the event inputs is counted to find the power consumption
for each count. The total number of ON signals for both event input 1 and event input 2 are
used as the input to calculate the specific power consumption.

e Pulse Input ON Time
The total time that one or both of the event inputs are ON is calculated for one day and

displayed.
The ON time is measured for an OR of the event input 1 and event input 2 signals.

¢ Three-state Classification of the Event Inputs
Power is classified as HIGH, MIDDLE, and LOW power according to the status of event

input 1 and event input 2.

Either of the following input modes can be set.

e Normally open
The event input will be considered valid when it is ON and invalid when it is OFF.

e Normally closed
The event input will be considered invalid when it is ON and valid when it is OFF.
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The following timing charts is for event input OR status when the event inputs are set to
normally open.

Event input 1 | | I—|—
Event input 2 l l I—I—
OFF | ON | OFF | ON | OFF | ON OFF

OR status

The timing chart for event inputs set to normally closed is given below.

Event input 1 [ | I—‘i
Event input 2 [ | | : |

OR status ON OFF ON
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A timing chart for counting pulses when the event inputs are set to normally open is given
below.

Event input 1 T )

]

Event input 2 f 2] f 4 |

The final pulse count in the above example is 6 pulses. If the event input is set to normally open,
pulses are counted on the rising edge. If the event input is set to normally closed, pulses are
counted on the falling edge.

The following figure shows the parameters and operation criteria for the event inputs to the
KM50-E.

Parameter Settings 1

f 1
|
: (Set separately for | 1 OR status |
| each event inout.) : : judgment |
- I Voltage/ || NO/ - - ; Pul t
Event input 1 : No-voltage. NG | 4 | : ulse coun
1 |
| 1 | :
: 1 1 Event input value
1 1
! | | :
| Voltage/ NO/ ' ' !
; oltage. | 1
Event input 2 : No-volt%ge. — NG —e—| : Pulse count
1 | |
| I 1
P I I |

2-15
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I Section 3 Basic Operating Procedures

3. 1 lcons

B Icon Descriptions
The following icons are used in sections 3 and 4 of this manual.

(O

Monitor

RUN

Operation

©

Function

A

Setting

NS

Measurement

Indicates parameters used only for monitoring.

Indicates parameters that are set using key operations.

Indicates descriptions of the functions and meanings of parameters.

Indicates parameters used in one of the Setting Modes.

Indicates parameters used in Measurement Mode.
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3. 2 Turning ON the Power I

3. 2 Turning ON the Power
S

B Turning ON the Power
When the power supply is turned ON, data is loaded from EEPROM. Up to 16 seconds will be
_@ required to edit the log data for when the power was interrupted.

¢ As soon as the power supply is turned ON, the model M58E is displayed on display No. 1 and the
Monitor software version is displayed on display No. 2. Then, WALt is displayed on display No. 1.
If power was turned ON for the first time, £ -£ { will be displayed after WALt and the STOP indicator will
light.
The Basic Level of Measurement Mode will be entered and the active power will be displayed.
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I Section 3 Basic Operating Procedures

3. 3 Basic Settings
B

B Setting Example

Applicable circuit: Single-phase, three-wire
Q Special CT: 5-ACT
Time: 2010/3/5 17:15
Setting
Operation
LIMCIMIC
(] %H_n Al Check the wiring and turn ON the power supply.
o —= MSOE will be displayed and data will be loaded from EEPROM. WHC_E will be displayed for up to 16
o -8 o E -,E ,’ seconds. £ -£ { will be displayed and the STOP indicator will light the first time that the power supply is
8 ® 5 turned ON or when the backup has expired because the time is not set.
g' ’é-’_ ‘g Nlals] After 3 seconds, the active power will be displayed in Measurement Mode. (The STOP indicator will
i ) remain lit.)
w NN
JP I BO Set the applicable circuit to a single-phase, | (Refer to page 3-5 for details.)
oneye three-wire circuit.
10 Press the Key for at least 3 seconds to go to the Applicable Circuit parameter (J0.E5P) in
P Operation Setting Mode.

g,gEyp 20Press the [A] Key to enable setting the parameter, press the (2 Key again to change the applicable
circuit from 3P 3 to IP3W, and then press the [O] Key to enter the setting.

,','_-,','_-,' ,':,' CO Set the Special CT type to a 5-A CT. (Refer to page 3-6 for details.)
=OILRG O ULRG
10 Press the ] Key to move to the CT Type (0 {L.FL).
E‘ ,Ell 200 Press the [&] Key to enable setting the parameter, press the 2| Key again to change the Special
0ire; CT type from {00A to 5A, and then press the [O] Key to enter the setting.
,_:’,'_-,’ ,’,'_',’ DOSet the time to 2101/3/5 17:15. | For details, refer to page 3-35.
MEM The time must be set to enable logging data.
n ’I/ ,l"l ’I 10 Press the 2] Key to move to the Time Setting ( {4.£CM).
=y 20 Press the [A] Key to enable setting the parameter, make sure that the year is 20 [, and then press
ST the [C] Key.
/
LI 30Using the [A] Key to change the digit value and the [ Key to change to a different digit, change the
=
e month/day from I #/0 ! to §3/05, and then press the [O] Key.
T 4[] Using the Key to change the value of the digit and the Key to change to a different digit,
qu Hd change the hour-minutes from 00-00 to - {5, and then press the [O] Key to enter the setting.
— The time will be saved and the STOP indicator will turn OFF.
ll"l' - ,”; 50 Press the [<e] Key for at least 3 seconds to go to the Measurement Mode and start measurements.
LM When you move to Measurement Mode, the settings will be saved and 5A¥ £ will be displayed.
This completes the basic settings.
2u il
MECH

3-4



3. 4 Ensuring Correct Measurements I

3. 4 Ensuring Correct Measurements
B

9 ¢ The applicable circuit and Special CT must be set to ensure correct measurements.

¢ When the power supply is turned ON, determination of maximum and minimum values is started two

Function seconds after the active power is displayed.

B Applicable Circuit

9 e This parameter sets the number of phases and wires.

Function

o
. 35
Parameter Displayed Setting range Defgult Unit oo W
characters setting D 3 %
" o @
Applicable | 7, up IPOW, 1P3W, 3P 3, IPHM P |— c =0
Circuit €5
D @
(7}
Parameter Meanin Description
setting 9 P
1P til/r(;g_;\l/(;;zhase, The measured current and voltage are displayed for Current 1 and Voltage 1.
1P Single-phase, | The measured currents and voltages are displayed for Currents 1 to 3 and
three-wire Voltages 1 to 3.
Calculated values are displayed for Current 2 and Current 3.
PN Three-phase, | The measured currents and voltages are displayed for Currents 1 to 3 and
three-wire Voltages 1 to 3.
Calculated values are displayed for Current 2 and Current 3.
FPHN Three-phase, | The measured currents and voltages are displayed for Currents 1 to 3 and
four-wire Voltages 110 3.
Measured values are displayed for the currents and voltages.

Procedure: The following procedure is used to set the applicable circuit to a
RUN single-phase, three-wire circuit.
Operation
=00 10 Press the Key for at least 3 seconds to go from Measurement Mode to
A Operation Setting Mode.
il

2[0 Press the [A] Key to go to setting status.

] 30 Press the [A] Key or [=@+A] Keys to change from 3P 3 to (P3N,

ufiEYr

N 40 Press the [O] Key to enter the setting.

- _n To end the setting procedure, press the [ Key for at least 3 seconds to go from
OiEYP Operation Setting Mode to Measurement Mode.
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I Section 3 Basic Operating Procedures

B Special CT
9 o This parameter sets the type of Special CT to use. Always set this parameter according to the Special

CT that is used in the application.

Function

Parameter Displayed Setting range Defé.iu” Unit
characters setting
Q Special CT OILRG SR, 50R, I00R, 200R, 4O0R, 500 1o —

Setting

Procedure: The following procedure is used to set the Special CT type to a 5-A CT.

RUN

. Joad 10 Press the Key for at least 3 seconds to go from Measurement Mode to
Operation A

nnEyp Operation Setting Mode.

JIseg

o
-
o
(2}
®
o
c
=
(1
(7]

Buneisado

-t

——
gy
——— |
| —

1

=3
al
ou

20 Press the 3] Key or Cel+3] Keys to change from Applicable Circuit (J4.55F) to
Special CT (I I.L.RLD).

;
—_—
)

=

30 Press the (&] Key to go to setting status.

40 Press the (Al Key or Keys to change from (f0A to 5A.

LR

Co 50 Press the [O] Key to enter the setting.

-l To end the setting procedure, press the [<el Key for at least 3 seconds to go from
0 LLRG Operation Setting Mode to Measurement Mode.
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3. 4 Ensuring Correct Measurements I

B Active Power
; ¢ The Basic Level of Measurement Mode will be entered and the active power will be displayed when

the power supply is turned ON.

The active power will also be displayed if the >] Key is pressed while PFal ) is being displayed.

Function e Press the [A] Key to check the maximum value of the active power. Press the 3] or Keys to
switch to the minimum value. (You can check the measurement log for the last 8 days.)
The maximum/minimum values and the times they were recorded are displayed alternately while the
measurement log is displayed.

¢ Negative active power is called regenerative power.
The maximum and minimum values are not updated while regenerative power is being measured.
Note: Regenerative power is reverse power, such as power that can be sold to the power company.

N Parameter Display No. 1 Display No. 2 | Unit Remarks
Active it
Power 9359 to 95995 W kw

Measurement | The decimal point will change depending on the scale of the measurement value.
—9999 to —1000
—999.9 10 -100.0

39
~99.99 to ~10.00 5 2 g
-9.999 to 99.999 225
100.00 to 999.99 o4
1000.0 to 9999.9 e
10000 to 99999
Professional Active Power Total Powgr
Level s L Consumption
Ploll 5 N —— 00
it It WH
A | ] -
-------- Maximum Values TTTTTTTTTTTmTTTTTTT T Minimum Values -------------l

l
display (1.5s, = i 5s,
aor | 137261 K222 [T03, 30 oo’ [ 0000

.—('+ﬁ/J‘\‘ m+’:J\l - | .—('+ﬁ/LL
L., L, L,
/l-\[:.' Alternate on ’[\|/* ,l-\-[/.a Alternate on m

)

)

)

)

)

)

)

)

]

]

]

]

]

]

]

]

]

]

1

1

1

1

1

1

1 r.
o

i nnnmn >l nan + nJn . mnmn

! G000 awemase | {1 9/04) = | 03/ 04| o0 | [ 00

1 -

1

1

1

1

1

1

1

1

1

1

1

1

)

)

)

)

)

)

)

)

]

| ) Alternate on 1 = v [ Alternate on v
n
u

]
=25
=3

=
o
=<
r Yy
!
]
i
h 4
ca
[
l
2
3
e
ca
co
;
J
- |
ry
i
h 4
.
[wm]
=

display (1.5s, display (1.5s, i
I
— b I
A€ ¥ po-0o) | 2 it ] g I T !
=t | 5 He b C=Rer I SRl !
| A Alternate on F | = Alternate on + A i
display (1.5s, 3] display (1.5s, \
HBGB automatic) SJ;S — 33,’3 automatic) BSHE :
i > - i
A€ »._ oo-ggf | > 00-00% 1 MCN |
Y 3 I
o - [==F SE o s =8 S ‘ T 1
I
I
I
I
I
J J :
- e ———————————— e ——————
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I Section 3 Basic Operating Procedures

B Total Power Consumption
; o The total power consumption will be displayed if the [>] Key is pressed while the active power is being

displayed in the Basic Level of Measurement Mode.

e Press the &l Key to display the total power consumption in 10 digits.

Press the Key or Keys during the 10-digit display to switch to the monthly total power

consumption, daily total power consumption, or hourly total power consumption.

10 For the display of the monthly consumption, the year and month when the total power consumption
was recorded and the total power consumption are displayed alternately on display No. 1 and the
number of months before the present month and the unit are displayed alternately on display No. 2.

20 For the display of the daily consumption, the month and day when the total power consumption was
recorded and the total power consumption are displayed alternately on display No. 1 and the
number of days before the present day and the unit are displayed alternately on display No. 2.

30 For the display of the hourly consumption, the day and hour when the total power consumption was
recorded and the total power consumption are displayed alternately on display No. 1 and the
number of hours before the present day and the unit are displayed alternately on display No. 2.

Note 1. The monthly consumption can be displayed for the last 13 months. The daily consumption can be

displayed for the last eight days. The hourly consumption can be displayed for the last 25 hours.

Note 2. If the total power consumption exceeds 10,000 MWh, the display will restart from 0. The

measurement log will also show the value restarted from 0. The total power consumption for

Function

Ry o the month, day, and hour will also go to 0.

O T

oo W , , ,

8 3 g Parameter Display No. 1 Display No. 2 Unit Remarks

= EG N Total Power Nto 995959 HWH KkWh If the total power consumption exceeds 9,999.9

3 8 Consumption ML MWh kWh, the unit indicator will change to MWh.

@ Moasurement Total Power noooononnn to 9959999999 Wh The total power consumption is displayed using
Consumption 10 digits.
Ten-digit Display
Total Power Nto 995959 HWH kWh The total power consumption can be displayed
Consumption for ML MWh for the last 13 months from the present time.
Last13 Months
Total Power Ofto 99599 | HWH kWh The total power consumption can be displayed
Consumption for Last MK MWh for the last 8 days from the present time.
8 Days
Total Power Ofto 99599 | HWH kWh The total power consumption can be displayed
Consumption for Last MK MWh for the last 25 hours from the present time.
25 Hours

The displays will be as shown below if the present time is 2010/3/5 17:15.

. Total Power
Active Power Consumption Current 1
’ Ea+) o) —
nnann R i 1 rnm
[ANRIRIN] L [N RRIN]
i HWH A-F
A I@
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T m e 1
1 1
1 1
! :
! " Monthly Total Power Consumption Daily Total Power Hourly Total Power 1
1 Total Power Consumption, 3
! Ten-digit Display for Last 13 Months Consumption for Last 8 Days Consumption for Last 25 Hours E
! =43 e e TR e e B BT = !
H Annnne—— In_nJje——— ni/nc : Cc. 0 '
1 [N RIRIRIA] : -l ; : o3 p s a1 . H
! annnn n M > H 0d HY H 0H > 1
: Loy o ' H L ' ' L ' :
H A H H Al

: 7 A I S S I O
! e+ A V] @Al '
H A A H y | A 1
] H 1
1 o_nrJ nJ/Jc : u_ IC 1
! uh Lic ucoca H 1= 10 !
; El -84 ; -25 A !
! @HEI/]\-L = +\§|/LL : @+§/I\L !
! : :
1 1
: L T | | T. |
I H ' H ' - I
1 _nr H i 2 : H C_ 1
! w-oel | : 04/0 ; : 5- 1k i
! ] I - id | - - I H :
! +| T @+| T @+A| T !
i i
1 1
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3. 4 Ensuring Correct Measurements I

Bl Currents
; ¢ The currents will be displayed if the [»] Key is pressed while the total power consumption is

being displayed in the Basic Level of Measurement Mode.
Press the [>] Key or Keys to switch between Current 1, Current 2, and Current 3.
Funcion | o Press the [A] Key to check the maximum values of the currents. Press the ] or [2+3] Keys
to switch to the minimum values. (You can check the measurement log for the last 8 days.)
The maximum/minimum values and the times they were recorded are displayed alternately
while the measurement log is displayed.
Note 1. Before starting measurements, set the Applicable Circuit to the numbers of phases
and wires in the load that is being measured.
If the setting is not correct, the currents for phases with no load will not be displayed
as 0 A, i.e., they will not be displayed correctly.
Note 2. An error will occur if the input exceeds 120% of the rating of the Special CT. If that
occurs, £ -5 and the present measurement value will be displayed alternately.
Note 3. The measurement values will be reset if the Applicable Circuit is changed from
single-phase, three-wire or three-phase, three-wire to single-phase, two-wire.

a°)
Parameter | Display No.1 | Display No.2 | Unit Remarks 3 .8
N Current1 |0.000to 55555 |A A Only A is displayed for a single-phase, two-wire prg 5
] L o0 ®
A-R circuit. =
Measurement o . ) = 5. (3]
A-t is displayed for a single-phase three-wire, 0@
three-phase three-wire, or three-phase four-wire e
circuit.
Current2 | 0000 to 59599 |A-N A Not displayed for a single-phase, two-wire circuit.
A-5 A-Nis displayed for a single-phase, three-wire circuit.
A-5 is displayed for a three-phase, three-wire or
three-phase, four-wire circuit.
Current3 | 0000 to 59559

-5 A Not displayed for a single-phase, two-wire circuit.

t A-5 is displayed for a single-phase, three-wire circuit.
A-t is displayed for a three-phase, three-wire or
three-phase, four-wire circuit.

The decimal point will change depending on the scale of the measurement value.

0.000 to 99.999
100.00 to 999.99
1000.0 to 9999.9
10000 to 99999
Total Power
Consumption Current 1* Current 2* Current 3* Voltage 1
. e+ @+03] e +[3] e+
nn nnnn rann nnnn nn
L LU LU [y LU [y L
HH A-F A-5 A-t V-R5
|
T
Maximum Values Minimum Values

1 Altemate on v Altemate on l |

1 17| dslay (155, [ 7 /20 S nE; ) IC| dspay(sf I
[N RIA] automaﬁc)» [N [ L automaﬁ;) [N RG]

EHPI/\ -------- ES'SU ‘EG -------- EHLHI‘

L T 1L L
L,

0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I display (1.5's,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

\I/- Alternate on \I/- Alternate on \];
display (1.5 g;
ndnugl | EE2 [ nanu I,
L’ L“JL’ automatic) Ul Lo automatic) . L“.“.l
- MR " 00-08 [H I D ML - N
A A @+Al e+al ¢t
Alternate on y Alternate on L
display (1.5s, = [@+>] display (1.5,
nonn : n2/r . > /- " [AENInin
LILILILY| automatic) | | {7/ UEI ) ) [N | automatic) | {,LILILI
M€ Y 00-00 i H D HCN
A @A @A e+ 1
J J
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I Section 3 Basic Operating Procedures

*The displays for Currents 1 to 3 depend on the applicable circuit. Refer to the following table.

Parameter
) - Current 1 Current 2 Current 3

Applicable circui

Single-phase, two-wire | Measured current Nothing displayed. Nothing displayed.
(measurement value)

Single-phase, three-wire | Phase-R current Phase-N current (calculated | Phase-S current
(measurement value) | value) (measurement value)

Three-phase, three-wire | Phase-R current Phase-S current (calculated | Phase-T current (measurement
(measurement value) | value) value)

Three-phase, four-wire | Phase-R current Phase-S current Phase-T current (measurement
(measurement value) | (measurement value) value)
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3. 4 Ensuring Correct Measurements I

B Voltages

&

Function

e The voltages will be displayed if the [>] Key is pressed while Current 3 is being displayed in
the Basic Level of Measurement Mode.
Press the [>] Key or Keys to switch between Voltage 1, Voltage 2, and Voltage 3.

e Press the [A] Key to check the maximum values of the voltages. Press the ] or
Keys to switch to the minimum values. (You can check the measurement log for the last 8

days.)

The maximum/minimum values and the times they were recorded are displayed alternately
while the measurement log is displayed.
¢ The voltage range changes automatically according to the measurement value.

Note 1.

Note 2.

Note 3.

Note 4.

Before starting measurements, set the Applicable Circuit to the numbers of phases
and wires in the load that is being measured.

If the setting is not correct, the residual voltages will be displayed for phases with no
load and measurements will not be correct.

An error will occur if the input exceeds 110% of the rating. If that occurs, £-5 ! and
the present measurement value will be displayed alternately.

An error will occur if the phase order is incorrect when the Incorrect Voltage Wiring
Detection Setting is set to ON. If that occurs, £ -54 and the present measurement
value will be displayed alternately.

The measurement values will be reset if the Applicable Circuit is changed from
single-phase, three-wire or three-phase, three-wire to single-phase, two-wire.

NS

Measurement

Parameter

Display Display No.
No. 1 2

Unit Remarks

Voltage 1

0010599599 |¥ Vv Only " is displayed for a single-phase, two-wire circuit.

=N ¥ -RN is displayed for a single-phase, three-wire circuit.

P ¥ -R5 is displayed for a three-phase, three-wire circuit.
v - is displayed for a three-phase four-wire circuit.

[Xa]

a

Voltage 2

Not displayed for a single-phase, two-wire circuit.

- ¥ -5N is displayed for a single-phase, three-wire circuit.

g ¥ -5t is displayed for a three-phase, three-wire circuit.
v -5 is displayed for a three-phase, four-wire circuit.

0010 39535

[ Ky
==
<

Land

1
I3
1
I3
1
v
1
v
1
I3
1
I3
1
v

Voltage 3

00to 5959559 |V -RS vV Not displayed for a single-phase, two-wire circuit.

- ¥ -R5 is displayed for a single-phase, three-wire circuit.

- v -t R is displayed for a three-phase, three-wire circuit.
v -t is displayed for a three-phase four-wire circuit.

1
I3
1
I3

The decimal point will change depending on the scale of the measurement value.

0.0 t0 9999.9
10000 to 99999
Current 3 Voltage 1* Voltage 2* Voltage 3* Power Factor
E+>) &+ @3] @+

o nn nn nn (1

[ANRYR]A] (AN} (AN} LLLITS L

A-t V-R5 v-5k V-tR PF

| ]
T Mexmumvaves MrimmVaes
i i
1 |
; !
1
1 1
: ».Altelrna:e on deIteImat“e on l | :
: 1A e T, ac] |24 (A3, 00] e 1 |
: i automatic) L h <_><_> U/ ca automatic) Ll._LI :
! -BHRA € 0g-ag Y oo-pop¢ 4 -AHoN !
| U L L ’
i -1 7 Vel 7 7z i
! Alternate on 1
i display (1.5, Alternate on i
[ | 2emee ey my] (242 T ag s mu) dseyass) iy i
| L US' FL L .r,\ummmic)> LI._LI H
! - IMRXE > 0g-ag ] [H ST D — - MON !
H E+Al SE+Al E+Al SE+Al !
! ~ Alternate on ~ ~ . !
display (155

1 play Alternate on !
! 11| automatic) [ 73 /1T el +3) 2 /7C] g rr !
i LLL 03/05] = | 14/ 05| s=tss LIl |
| i g S 00-0o« M i
: B+A a+Al E+A +| 1 :
‘ :
1 |
1 1
: J J :
e R

a°)
-
o
(2]
o
Q
[=
=
(1]
(7]
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I Section 3 Basic Operating Procedures

*The displays for Voltages 1 to 3 depend on the applicable circuit. Refer to the following table.

Item
Applicable circui

Voltage 1

Voltage 2

Voltage 3

Single-phase, two-wire

Measured voltage (line
voltage measurement
value)

Nothing displayed.

Nothing displayed.

Single-phase, three-wire

RN voltage (phase voltage
measurement value)

SN voltage (phase voltage
measurement value)

RS voltage (line
voltage calculated
value)

Three-phase, three-wire

RS voltage (line voltage
measurement value)

ST voltage (line voltage
measurement value)

TR voltage (line
voltage calculated
value)

Three-phase, four-wire

RN voltage (phase voltage
measurement value)

SN voltage (phase voltage
measurement value)

TN voltage (phase
voltage measurement
value)
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3. 4 Ensuring Correct Measurements I

B Power Factor
; e The power factors will be displayed if the Key is pressed while Voltage 3 is being

displayed in the Basic Level of Measurement Mode.
o Press the [A] Key to check the maximum values of the power factor. Press the > or Keys
Function to switch to the minimum values. (You can check the measurement log for the last 8 days.)
The maximum/minimum values and the times they were recorded are displayed altemately while
the measurement log is displayed.
e The maximum and minimum values are not updated while regenerative power is being
measured.

Power Factor Calculations

| Power factor = Active power / Apparent power* |

* Apparent power =+ (Active power)? + (Reactive power)’

N Parameter | Display No. 1| Display No. 2 | Unit Remarks 3 (@)
Power 1 n | o 83 vy)
- _ o
Factor i0fto 00| PF o 2 %
Measurement g— g... a.
Voltage 3 SHE Power Factor 4 Reactive Power a (3
1 npe 1 e fnnn (]
Lus LU ooy
V-tR PF Wi AR
=~
Maximum Values Minimum Values

£ Alternate on L | Ll

l 2 Aftermate on

]

]

]

]

]

]

1

i

i v |= !

i | [117| display (15, nE; ’ES e rrE; ;ES display (1.5, 11117

1 [WE]R] | automatic) uc & s automatic) Loy

! -BMA [ o 1 I po-oop MmN

1

! T

i T\‘/A /.Altema(te on T‘IJA \]/’*‘ Alternate on ’[\I/’“

i el Reiadord Iy =TT S | N onu| dsay(ss, (n

: Lo ‘amomatic) L|'3 U le > U3 U automatic) [NATR}

! - MR o 00-00 » 00-pp[®- g - IMCN

H =]t =N A b oo A =R ET)

1

i ] # _ Alternateon y |= s o Altenate on ¥ Ll

1 1I7| dispay (15s, | 17} ¢+ e 717 ¢+ MC | display (155, 1nn
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I Section 3 Basic Operating Procedures

B Reactive Power
; ¢ The reactive power will be displayed if the [»>] Key is pressed while the power factor is being

displayed in the Basic Level of Measurement Mode.
e Press the Key to check the maximum values of the reactive power. Press the or
Function [Fel4+»] Keys to switch to the minimum values. (You can check the measurement log for the
present day.)
The maximum/minimum values and the times they were recorded are displayed alternately
while the measurement log is displayed.
e The maximum and minimum values are not updated while regenerative power is being measured.
Note 1. If the current phase is delayed over the voltage phase, the reactive power will be
positive. If the current phase is advanced, the reactive power will be negative.
Note 2. The maximum and minimum values are cleared if you move to the Operation
Setting Mode or if the power supply is turned OFF.

Reactive Power Calculation

| Reactive power = v x i x sin 6* |

o
= O
g g w * "v" is the instantaneous voltage and "i" is the instantaneous current.
2 o 0 is the phase difference between the voltage and current.
c=o
=3
8 « Parameter Display No. 1 Display No. 2| Unit Remarks
S\S | [Recive -39391099999  |KVAR kvar
Power
Measurement

The decimal point will change depending on the scale of the measurement value.
—9999 to —1000
—999.9 10 -100.0
—99.99 10 -10.00

—9.999 t0 99.999
100.00 to 999.99
1000.0 to0 9999.9
10000 to 99999
Power Factor 4] Reactive Power = Frequency
1A 1 nnnne SS ]
Lo 53] " [NRRIRIN] 3] v L
PF 1 AR H!
K‘ | Y
==
: Maximum Value Minimum Value i
H gllterlnat%OQ iy Alternate on i
1 isplay (1. == display (1.5 s,
t | D000 sawemaio| [F/05) [ | 03/05| S| D000 |
i MRy [ " 0o-00 [T HE T M| |
1 ar |
! |

B Frequency
Q e The voltage frequency will be displayed if the [>| Key is pressed while the reactive power is

being displayed in the Basic Level of Measurement Mode.

Note: An error will occur if the frequency is not between 45 to 65 Hz. If that occurs, £-53
Funtion and the present measurement value will be displayed alternately. If the value is
outside of the measurement range, the display will flash.

Parameter | Display No. 1 | Display No. 2 | Unit Remarks

N Frequency |45.0toA5.0 |H/ Hz

Measurement

Reactive Power Frequency Calculated CO2

E+3) =y
1 N CCol 1 nrnn
L a2 L

AR HZ fad
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3. 5 Measuring a High Current I

3. 5 Measuring a High Current
S

B Rated Primary Current
; e A maximum current that exceeds the rating of the Special CT can be measured by using the

KM20-CTF-5A Special CT and setting the rated primary current. (The KM20-CTF-5A must
be used to enable this function.)
¢ To also use a commercial CT on the secondary 5-A output, set the primary current rating of

the commercial CT. (If the commercial CT has a 1-A output, application is possible by using

five turns on the Special CT.)

Note: It is best not to use this function and to measure the original current with a Special CT
to increase measurement accuracy. Use this function only in applications with the
commercial CT error is acceptable.

Function

. L o
If this function is not used, set the parameter to 5. 3 _8
O o w
D=
Connecting a 5-A CT - 'g
=
Standard CT with 5-A o @

secondary output

\LSA

Special CT
(KM20-CTF-5A)

KM50

1000A

Displ i Defaul
Parameter isplayed Setting efault

Q characters range setting
Rated Primary Current | 0250 E S5to59599 |S A

Setting

Unit

Procedure: The following procedure is used to set the rated primary current to 1,000 A.

RUN 'l‘lj Z‘l,'m’ 10 Press the [0l Key for at least 3 seconds to go from Measurement
Opartion “hnL Mode to Operation Setting Mode
OiEYP '
L" 20 Press the [»] Key or [cel+3] Keys to change from the Applicable Circuit
R —— (0L HP) to the Rated Primary Current (J2.50E).
O2hk
iy .
LILIZ] 30 Pressthe[A&]Key to go to setting status.
OehlE
O05] 40 Press the & Key or Keys to change from i to /.
0250
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-
111

ILILL . | 50 Press the [»] Key or [<@l+/3] Keys to change the digit.

0250k

0]

(JRjN] | 60 Press the [&] Key or Keys to change from 5 to .

el

]l 70 Press the [O] Key to enter the setting.

A To end the setting procedure, press the [<0] Key for at least 3 seconds to
nacrie . .

UC.aLL go from Operation Setting Mode to Measurement Mode.

The relation between the primary current, secondary current and KM50 display is shown in

a") the following table.
= O
8 S w ] Secondary 5-A . '
D=9 Primary current Rated primary current KM50 display
o9 0 output
cC =0
oa 1000 A
» 1000 A 5A 1000 A
(5 A% (1000/5))
500A
500 A 25A 1000 A
(2.5 A x (1000/5))




3. 6 Measuring a High Voltage I

3. 6 Measuring a High Voltage
L

B VT Settings
; e A parameter is set to indicate whether the voltage will be input to the Power Monitor directly

or through a voltage transformer (VT).

o Ifthe voltage that is being measured is 480 V or higher, a VT must be used to convert to the input

Function voltage range of the KM50. Use a commercially available VT with a secondary rating of 110 V.

o Set the primary voltage and secondary voltage according to the voltage transformer that you
are using. Set the primary voltage to 220, 440, 3,300, 6,600, 11,000, 22,000, or 33,000 V,
and secondary voltage to 110, or 220 V. If a VT is not being used, set the parameter to
NONE.

e [f the primary voltage is set to 200 to 33,000 V, the voltage on the input voltage terminals will
be converted to a transformation ratio, and the active power, total power consumption,
voltage, and reactive power will be measured.

o If the parameter is set to NONE, the active power, total power consumption, and reactive

o
: s X = O
power will be measured from the voltage on the voltage input terminals. 8 g oW
Note 1. We recommend inputting the voltage directly when measuring a voltage of 480 V or lower. 3 o %
. . . c=a
Note 2. The VT secondary voltage can be set only if the VT primary voltage is not set to NONE. a ‘g o
»
Single-phase, Two-wire Circuit Single-phase, Three-wire or Three-phase Three-wire Circuit Three-phase, Four-wire Circuit
Power supply Power supply Power sUpply /T for measurement
L N VT formeasurement Single-phase, 3-wire: R N S VT for measurement RNST
Three-phase, 3-wire: RS T 1
[ 0 L
“_I\g [
Load
Load Load
Parameter Displayed . Default .
pay Setting range . Unit
Q characters setting

VT Primary Voltage |03 .FL | :’UB,U 2000, 39000 NENE v
Setting , ,

VT n

Voltigzo e vRLe g, e o |y

Procedure: The following procedure is used to set the VT primary voltage to 6,600 V
RUN and VT secondary voltage to 220 V.

Operation :‘l ,El :'I l’/\l’ 10 Press the [<a] Key for at least 3 seconds to go from Measurement Mode
“hAL to Operation Setting Mode.
LIl HP
,",,' ,_:“"\,' ,'_: 20 Press the [»] Key or [cel+3] Keys to change from the Applicable Circuit
03y e (00.E4F) to the VT Primary Voltage (03 FL).
YT
30 Press the [&] Key to go to the setting status for the VT primary voltage.
43 R
BN
3.00r| 40 Press the (Al Key or Keys to change from NalNE to BRI,
vy
1]
T 50 Press the [O] Key to enter the set value and move to the setting status

for the VT secondary voltage.
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———
- — 60 Press the&]Key or Keys to change from | il to c'c'fl.
V4

.
Yoz

CCrr 70 Press the [O] Key to enter the set value.
L To end the setting procedure, press the <€l Key for at least 3 seconds to
030 RL go from Operation Setting Mode to Measurement Mode.

Buneisado
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3. 7 Setting a Low-cut Current I

3. 7 Setting a Low-cut Current
C e

B Low-cut Current

o If the current is below the rated current times the specified percentage, the measurement

@ value of the current will be set to 0.
¢ This parameter sets the percentage of the load current not to measure.

Function

o By setting the current to 0, you can effectively set the power consumption to 0. This function
enables eliminating current and power that would be measured as the result of inductive
noise when there is no load. Set the optimum value.
Example: If the KM20-CTF-200A is connected and the Power Monitor measures the current as
10 A even if there is no load current, set 5.0% (10 /200 x 100) to cut the
unnecessary current.
Note 1. The low-cut function will operate when the currents for all phases for which Special
CTs are connected are below the specified low-cut currents.

Note 2. The low-cut function judges the effective value of the current. Even if the crest value is
above the low-cut current, the low-cut function will operate as long as the effective
current is below the low-cut current.

Buneisado
oiseg

a°)
=
o
(2]
(1]
Q
(=
=
(1]
»

Parameter Displayed Setting Default Unit
Q characters range setting
Low-cut Current O4.CUE O1to 185 |06 %

Setting

Procedure: The following procedure is used to set the low-cut current to 0.1%.

RUN =

. a0 10 Press the [<2] Key for at least 3 seconds to go from Measurement Mode
Operation A . .
nALY to Operation Setting Mode.
UOE4P
,'"' ,':' 20 Press the ] Key or [©@+3] Keys to change from the Applicable Circuit
nq‘,-',,‘,_ (00.£4F) to the Low-cut Current (04.CLIE).
Ll e
rnc .
(NN 30 Press the (A] Key to go to setting status.
O4.CHE
:'_ ”_ 1' | 40 Press the ] Key or [c2+»] Keys to change the digit.
4. HE
N -' ]
:'_ ”_ I 50 Press the [Al Key or Keys to change from fi to /.
O4.CHE
1| 60 Pressthel[OlKey to enter the setting.
L. To end the setting procedure, press the [cel Key for at least 3 seconds to
OH.CUE go from Operation Setting Mode to Measurement Mode.
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3. 8 Setting the Measurement Pulse
B

B Pulse Output Unit
; o When the total power consumption reaches the specified pulse output unit, a pulse will be

output from the pulse output terminals.

o If the power increases, the total power consumption will increase and the pulse output cycle
will become shorter. If the power decreases, the total power consumption will decrease and
the pulse output cycle will become longer.

e The OUT1 or OUT2 operation indicator (the indicator for the terminal that was set in the
output terminal function settings) light when the pulse is ON.

Note 1. Set the pulse output unit so that the pulse cycle is 600 ms or higher. Pulses may not

be output properly if it is less than 600 ms.

Function

o . . . . . .
3 '8 Note 2. This function can be used when FP.alit is selected in the output terminal function
8 o g settings. For details, refer to page 4-12.
o9 0
£E5
D @ Displayed Default
» Parameter Ispaye Setting range © ?u Unit
Q characters setting
Pulse Output Unit | §5.PL5 {4000, e 2 S ok 208 50K ook oo Wh

Setting

Procedure: The following procedure is used to set the pulse output unit to 10 Wh.

RUN :Ill':' :I'l'm' 10 Press the [<&) Key for at least 3 seconds to go from Measurement Mode
Operation BE}:_LHJ tO Operation Setting Mode_
INM| 20 Press the [3] Key or [€el+3] Keys to change from the Applicable Gircuit
ncoc (00.E4P) to the Pulse Output Unit (Z5.PL 5).
1
1 _I 30 Press the [A] Key to go to setting status.
US.FLS

-
|~ 40 Press the &/ Key or Keys to change from 00 to /.
5

i1l 50 Press the [O] Key to enter the setting.
I To end the setting procedure, press the [<2] Key for at least 3 seconds to
05.PL5 go from Operation Setting Mode to Measurement Mode.

3-20



3. 9 Changing the Display Refresh Period I

3. 9 Changing the Display Refresh Period
DT

B Display Refresh Period
A suitable display refresh period can be set if the measurement value is difficult to read
@ because the voltage or current changes too quickly.
If this parameter is set to OFF, the display will be refreshed every 0.1 second.

If the refresh period is set, the measurement value at the time when the refresh period is set
will be displayed.
The refresh period will be changed only for the display. The present measurement values
will be refreshed for all measurement parameters.
Note: If the display refresh period is changed, differences may occur between a displayed

value and the value in communications data.

Function

Parameter Displayed Seting range Defz.iult Unit g (@)
Q characters setting ° g w
Display Refresh Period | JG.FEF afF, 05, 10,20, 40 L0 s 3 o %
=)
Setting a ‘g o
(7}

Procedure: The following procedure is used to set the display refresh period to 4.0 s.
RUN 0211 10 Press the [<@ Key for at least 3 seconds to go from Measurement Mode
Operation 7 am t . .
e 0 Operation Setting Mode.
OlEYP
'I ‘I"I 20 Press the 3] Key or [c@+3] Keys to change from the Applicable Circuit
R s (00.EHP) to the Display Refresh Period (J6.ref).
URREF
—
| 30 Press the A Key to go to setting status.
OhREF
40 Press the [Al Key or Keys to change from (I to 4.0
OhREF
T 50 Press the [O] Key to enter the setting.
_'l.f_! To end the setting procedure, press the |<@l Key for at least 3 seconds to
URREF go from Operation Setting Mode to Measurement Mode.

Example: If the display refresh period is set to 0.5, the displayed measurement value will be
refreshed every 0.5 second as shown below.

EaSn' 05s EEEUSQ 05s S!SS
R-R[¢ > -R| > R-R
A A A
Refreshed i | oie o s| erreshed | | | Refreshed |

[100. 57[100. 59{100. 61{100. 58] 100. 5[ 100. 59{100. 57]100. 61{100. 58] 100. 56/ 100. 55|100. 57|
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3. 10 Changing the Number of Averaged

Measurement Values
B T

B Average Count
; ¢ The present instantaneous value will be displayed without averaging if this parameter is set to OFF.

e The following measurement values are averaged.
Active Power, Current, Voltage, Power Factor, and Reactive Power

Funcion Both the display data and communications data for these measurement values are
averaged.

¢ The following processes are affected by the averaging of measurement values.
Maximum/minimum values, three-state classification, and alarm output result

e The following equation is used to calculate the average.

Previous value x (Number of averaged measurement values — 1) / Number of
averaged measurement values + Present measurement value x 1 / Number of
averaged measurement values = Present value

JIseg

o
=
o
(2]
(1]
Q
(=
=
(1]
7]

Buneisado

Note 1. Averaged measurement values are used as thresholds for alarms and three-state
classification. Because of this, the classification process may be slow to respond if the
number of averaged measurement values is changed greatly.

Note 2. When the number of averaged measurement values becomes large, in the case of
high-frequency measurements with inverters, the measurement of maximum and
minimum values will become too slow to produce accurate measurements.

P t Displayed
arameter paye Setting range Default setting Unit

ﬂ characters
Average | oo~ aFF, 2,4, 8, !5, 32, &Y,
count | 28,256,512, 1024 |° Measurements

Setting

Procedure: The following procedure is used to set the average count to 4 measurements.

RUN -

. :’l 'I_I I,l IINI 10 Press the (<@l Key for at least 3 seconds to go from Measurement Mode
Operation “nniup to Operation Setting Mode.
":,‘ 20 Press the 3] Key or [c@+>] Keys to change from the Applicable Circuit
o V-E (O0.EHP) to the Average Count (DAY L).

-
| 30 Press the [A] Key to go to setting status.
-

OAY G
o
| 40 Press the (A Key or Keys to change from H to 4.
aAVG
Y 50 Press the [O] Key to enter the setting.
'I To end the setting procedure, press the (<€l Key for at least 3 seconds to
TRV go from Operation Setting Mode to Measurement Mode.

3-22



3. 10 Changing the Number of Averaged Measurement Values I

@ Relation between the Average Count and the Display Refresh Period

Example: Operation is shown below for an average count of 8 and a display refresh period of 0.5.

The sampling period of the KM50 is 100 ms at 50 Hz and 83.3 ms at 60 Hz. The display

refresh period has no affect on the sampling period.

When the average count is set to 8, the measurement values are averaged in order based
on the equation on page 3-22. The displayed measurement value changes as shown
below according to the display refresh period.

Instantaneous value [ 10043 | 10052 | 10058 | 100.40 | 10055 | 10061 | 100.39 | 100.57 | 10041 | 10050 | 10048 | 100.44 ]
Previous value [700.4000] 100.4038] 100.4183] 100.4385 ] 100.4337 ] 100.4482] 100.4684] 100.4586] 100.4726] 100.4647 | 100.4691 | 100.4705]
Average [100.4038] 100.4183] 100.4385 [ 100.4337[ 100.4482] 100.4684] 100.4586 100.4726 ] 100.4647 ] 100.4691] 100.4705[ 100.4667

Displayed value [ 100.40 | 100.41 | 100.43 | 100.43 | 100.44 | 100.46 | 10045 | 100.47 | 100.46 | 100.46 | 100.47 To046

30
8%
=
Display refresh g— g. g
period set to oFF =3
D @
(7}
\ 4 \ 4
Display refresh 100.46 100.47
W 05s

period set to [.5
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3. 11 Easily Measuring Power
B

B Simple Measurement
; ¢ The simple measurement function can be used to get a general understanding of the power

of an installed circuit without wiring and measuring the voltage.
e This function can be used when the voltage cannot be input to the KM50 due to onsite
Function conditions or wiring arrangements.
o If the Simple Measurement parameter is set to ON, the fixed voltage and fixed power factor
can be set.
¢ The simple measurement function can be used to get a general understanding of the power
of an installed circuit without wiring and measuring the voltage.
o Set the Applicable Circuit [ifi.k YF setting according to the wiring when performing simple
measurements.
o Fixed values are used for the voltage and power factor, so the accuracy specifications do not apply.
o [f the Simple Measurement parameter is set to ON, a frequency of 50 Hz will be used.
Note 1. If the Simple Measurement parameter is set to ON, overvoltage errors and
frequency errors will not be detected.
Note 2. The fixed voltage and fixed power factor can be set only after the Simple
Measurement parameter has been set to ON.
Note 3. When the Simple Measurement parameter is ON, the VT settings are disabled.
Note 4.  Fixed values are used for the voltage and power factor, so the voltage alarm and
power factor alarm do not apply.
Note 5. The current and phase are not actually measured, so they cannot be used for
regenerative power measurements. Negative power factors cannot be measured
either.

JIseg

o
-
o
(2}
®
o
c
=
(1
(7]

Buneisado

Example: Fixed Voltage of 100.0 V and Fixed Power Factor of 1.00

. Single-
A‘gl:gslkt) le phase, Single-phase, three-wire Three-phase, three-wire Three-phase, four-wire
three-wire
DePay |y R 1 VT - VT Py B VT VRSV P
:j’.""";‘ge iooo | iooo oo | oo | wop | wooo | iooo | iooo | ooo | 008
isplay . ! . ! ! . . . . !
Power
factor oo
display
Displ Defaul
Parameter isplayed Setting range © gu ' Unit
Q characters setting
Simple gasHe GFE,aN aFE _
Setting Measurement
Fixed Voltage |VLE {0 to 95599 Hiag Vv
Fixed Power | o 000t 100 we |-
Factor
Procedure: The following procedure is used to turn ON the simple measurement function
ixed v iX W .95.
and set the fixed voltage to 200 V and the fixed power factor to 0.95
Operaton :’I . :‘l W 10 Press the [ Key for at least 3 seconds to go from Measurement Mode
-BE'E yp to Operation Setting Mode.
,:, ,': ,': 20 Press the [»>] Key or [c2+»] Keys to change from the Applicable Circuit
B-B cup (00.E4HP) to the Simple Measurement (£8.5MF).
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30

40

50

60

70

80

90

Press the [A&] Key to go to the setting status for the simple
measurement.

Press the [Al Key or Keys to change from aF F to ai.

Press the [O] Key to enter the set values and move to the setting

status for the fixed voltage.

Press the [>] Key or [<@l+/3] Keys to change the digit.

Press the [A] Key or Keys to change from i to .

Press the [>] Key or [<@l+/3] Keys to change the digit.

Press the [A] Key or Keys to change from {to {.

100 Press the [O] Key to change the set values and move to the setting

status for the fixed power factor.

110 Press the (Al Key or [Cal+IA] Keys to change from {to £

120 Press the [>] Key or Keys to change the digit.

130 Press the (Al Key or [Cal+IA] Keys to change from [ to 5.

140 Press the [>] Key or Keys to change the digit.

150 Press the (Al Key or [Cal+A] Keys to change from [ to 5.

160 Press the [O] Key to enter the setting.
To end the setting procedure, press the <] Key for at least 3 seconds

to go from Operation Setting Mode to Measurement Mode.
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I Section 3 Basic Operating Procedures

3. 12 Setting the Buzzer

B Buzzer

©

Function

@

Setting

¢ This parameter turns the buzzer ON and OFF.

o If the buzzer is turned ON, it will sound when keys are pressed.

Displayed Settin Default
Parameter Pay 9 . Unit

characters range setting
Buzzer 08 k7 ofF, aN ol —

RUN

Operation

Procedure: The following procedure is used to turn OFF the buzzer.

Y
(L
09 b7

10 Press the <2l Key for at least 3 seconds to go from Measurement Mode
to Operation Setting Mode.

20 Press the 3] Key or [c@+>] Keys to change from the Applicable Circuit
(OO YP) to the Buzzer (U5, 7).

30 Press the [A] Key to go to setting status.

40 Press the (Al Key or Keys to change from ol to aFF.

50 Press the [O] Key to enter the setting.
To end the setting procedure, press the (<@l Key for at least 3 seconds to
go from Operation Setting Mode to Measurement Mode.
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3. 13 CO2 Emission
B

B CO2 Coefficient
; ¢ This parameter is used to set a carbon dioxide conversion coefficient per kWh.

¢ The following formula is used to calculate the carbon dioxide conversion.

Function

‘ CO2 = Total power consumption x CO2 coefficient”

*1 The COz2 coefficient is different for different power generation sites and years. Refer to the
website of your power company or contact them directly.

Displayed Default
Parameter Spiay Setting range .u Unit
Q characters setting

CO2 Coefficient | {0052 000010995999 |0.387% | kg-CO2/kWh

oiseg

Setting

Buneisado

*2 The default setting is the CO2 coefficient for Kyushu Electric Power Company for 2009.

a°)
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o
(2]
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Q
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(7]

Procedure: The following procedure is used to set the CO2 coefficient to 0.555
R U N kg-CO2/kWh.

Operation Z'I ,El Z'I l’/\l’ 10 Press the (<2l Key for at least 3 seconds to go from Measurement Mode
“nnL yp to Operation Setting Mode.
LILLC
,'-,' :" l':l'rll 200 Press the (3] Key or (2431 Keys to change from the Applicable Circuit
- f-’JEE' a (00.£ 4P) to the CO2 Coefficient ( {.Lac).
IR
l'_ :’ j’ :'_'4' r:' 30 Press the [A] Key to go to setting status.
mr-a
(L OC
:'_ 1’ :'_ 4’ :'_‘1' ':’ 40 Press the ] Key or [c<a+»] Keys to change the digit.
lad
mrC o 3
Lo, e 50 Press the (Al Key or Keys to change from 7 to 5.
iiad
l'_l'l'_l“_'l 'l’ 60 Press the [»>] Key or [<@l+3] Keys to change the digit.
Wlad
I'_l, "_l’ ':l 'l' 70 Press the (Al Key or Keys to change from H to 5.
[ i
(L 00
anss 80 Press the [»] Key or [<@l+3] Keys to change the digit.
0. ad
l,_l'l,_l“_'l,:l 90 Press the (A Key or Keys to change from " to 5.
mr -
(L OC
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100 Press the [O] Key to enter the setting.
To end the setting procedure, press the (<2l Key for at least 3 seconds

to go from Operation Setting Mode to Measurement Mode.

MCLCC

[ P |

mmr-a
ILLL O

B Calculated CO2
; e The calculated CO2 emission for the total power consumption will be displayed if the

Key is pressed while the frequency is being displayed in the Basic Level of Measurement

Mode.
Function Note 1. To reset the calculated CO2 value, initialize the total power consumption with
LNEELD .

Note 2. * on display No. 2 means 10° and = means 10°.
30
oo W
8 ) g Parameter Display No. 1 | Display No.2 | Unit Remarks
c g ) N . H or r is displayed on the uppermost digit of
o @ Lad . .
n Measurament Calculated 00 t0 99999 rae kg-CO2 dlsplax No. 2 according to the measurement

CO2 - r-a value.

ke There is no daily initialization.

*1 Hand ~ can be checked on the display only. All digits are read out regardless of the unit
when communications are used.

The decimal point will change depending on the scale of the measurement value.

0.000 to 99.999
100.00 to 999.99
1000.0 to 9999.9
10000 to 99999
Converted
Frequency S Calculated CO2 __ Monetary Cost
RRI— OI— M- 15
H! Lol 4305
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3. 14 Conversion to Monetary Cost
B

B Conversion to Monetary Cost Setting

; e It is possible to convert measurements to monetary cost in Japanese Yen or US dollars by

setting the desired conversion coefficient and unit display.
¢ The following formula is used to calculate the converted value.

Function

| Converted value = Total power consumption x Rate setting

Displayed Default
Item pay Setting range . Unit
characters setting
Conversion to
Monetary Cost {ICHG - - - o
Setting 3 _8
Rate Setting PREE 00.000 to 959555 ionon |- 8 o g
B IPY HEH ENR TNY NRW 1 o9 Q.
Currency Setting | LINCE - ’7"'” ) EE B T Py - c =0
Ato/,0t09,/, -, _(space) o 3
” «Q

Note 1. The following currencies can be set in the currency settings.
P4 Japanese Yen
1154: US dollars
EUR: Euro
L N4: Chinese Yuan
1t Fl: Korean Won
Note 2.  First, the currency *1 can be set, and then the unit of currency*2 can be set using the
setting range with four digits. A space will be displayed as _ while the currency is

being set, and will be blank when the setting is finalized.

Procedure: The following procedure is used to set the rate setting to 80,000 and the
RUN currency setting to Korean Won.
Operation
0711
0 am 10 Press the <2l Key for at least 3 seconds to go from Measurement Mode
EyE to Operation Setting Mode.
,' ,'_-,','_-,','_-,','_-,' 20 Press the Key or [@+>] Keys to move from Applicable Circuit
UICHE Lf.E HF to Conversion to Monetary Cost Setting { I.LHL.
I__,l"l l'-l' 'l"l ’l“l 30 Press the |[&] Key to move to the setting status of the Rate Setting.
RREE
[ ARRA 40 Press the [Al Key or[celHA] Keys to change from {to .
il
(AN R RRA]
RAREE
— < -1 50 Press the[QO] Key to enter the set values and move to the setting status
for the Currency Setting.
UNCE]
60 Press the [A] Key or [C@+IA] Keys to change from P4 to 1 Fid.
LN E
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I Section 3 Basic Operating Procedures

Y] 70 Press the [O] Key to enter the set value and press the [»] Key or

n Keys to move to another digit, or press the [A] Key or
UNCE Keys to change the character string to set the unit to the desired
value. In this example, il is left as it is.

or rrr| 80 Pressthel[Ol Key to enter the set value.
I RRRINN] To end the setting procedure, press the [<el Key for at least 3 seconds to
LCHD go from Operation Setting Mode to Measurement Mode.
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3. 14 Conversion to Monetary Cost I

B Converted Monetary Cost

©

Function

¢ The calculated cost for the total power consumption will be displayed if the Key is
pressed while the calculated CO2 is being displayed in the Basic Level of Measurement

Mode.

¢ Press the (A Key to check the calculated cost for the HIGH status. If the [A] Key is pressed
again, or the Keys are pressed, you can switch between the calculated cost for the
HIGH status, MIDDLE status, and LOW status.

e The monetary cost of each state is calculated based on the total power consumption of the
three states classified by thresholds or the event input status.
Note: To reset the calculated cost, initialize the total power consumption with NEEL. To
reset the calculated cost of each status, initialize the Measurement Mode
Professional Level with M.PRa.

NS

Measurement

Item Display No. 1 Display No. 2 Unit Remarks
Displ tin C Setting. _
!sp ayasse !n urrency Setiing H or n is displayed on display
Converted Display as set in H+ Currency No. 2 according o the
Monetary 0.000 to 59595 | Setting. ’ 9 »
) - measurement value.
Cost Display as set in i + Currency ) S
. There is no daily initialization.
Setting.
Calculated HCGH Calculated from the HIGH
0000 to 99559 | FHOLH total power consumption.
HIGH Cost ~ - . S
nHCGH There is no daily initialization.
Calculated Mod Calculated from the MIDDLE
00001099599 | F. MO total power consumption.
MIDDLE Cost < - . S
n Mo There is no daily initialization.
Calculated Lol Calculated from the LOW
00001099599 | F. LaW total power consumption.
LOW Cost - . S
n Lal There is no daily initialization.

*1 F and n can be checked on the display only. All digits are read out regardless of the unit
when communications are used.

The decimal point will change depending on the scale of the measurement value.

Calculated CO:

¢

0.000 to 99.99
100.00 to 999.

9
99

1000.0 to 9999.9
10000 to 99999

Converted
e+ Monetarv Cost

Pulse
Conversion 1

4

i

r
LLLILILI [

==

0

1
L

[} M [}
uPy M3- 1

] I
L i AR E A

[y
[y
y

Zl‘|
]

1
1

D=l
=

=3

i
+
]
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I Section 3 Basic Operating Procedures

3. 15 Pulse Conversions
e

B Pulse Conversion Settings
; e |t is possible to convert measurements to emission levels by setting the desired numerical

conversion target, conversion coefficient, and unit display.
¢ The following formula is used to calculate the converted value.

Function

‘ Conversion value = Pulse input count x Conversion coefficient

Displayed Default

ltem Setting range . Unit
characters grang setting
Pulse Conversion 1 Iyl
Setting et ) ) )
o -
89S o Taet %" |eArc  |C-bd,f-1d,C-2d,C-£RC-IRC-2A |C-1d |-
9 o
8 ) 8 Coefficient Setting 1 | 5L F 0000 to 5555 oog i -
: = a. DeCimaI POint o annn o nnnn onnnn oD annn
a S Position Setting 1 df LAy LIy DLy L [Raaln) -
(7] < Display Unit Setting | ,,,,- 5 A 1 M
1 LNCE fto /£, Uto 9, /, -, (space) M3- -
Pulse Conversion 2 3rye
Setting LY ) ) )
Toetp %" |eARG  |C-bd,[-1d[-2d[-LRC-IRC-2R |[-2d |-
Coefficient Setting 2 | 5! P 0000 to 9959 ooo i -
DeCImaI POint nonn annn onnn nnnn nrnr
POSitiOn Settlng 2 D’P LALOLIy LAy Ly ey [N RN -
2D|splay Unit Setting | s/, Ato?,0t09,/, -, (space)™ M3-2 -

Note 1. The following type of pulse conversions can be made.
L -t .d: Total Pulse Input Count for the Day
L - Id: Sum Pulse Input Count 1 for the Day
L -2 d: Pulse Input Count 2 for the Day
L -L.A: Sum Total Pulse Input Count
L - IH: Total Pulse Input Count 1
L -2.R: Total Pulse Input Count 2
The total pulse input count is the sum of pulse input counts 1 and 2.
Pulse input counts 1 and 2 and the total pulse input count are synchronized at the
same time.
Total pulse input counts 1 and 2 and the sum total pulse input count are not
synchronized at the same time. Each measurement value is initialized when it
reaches the maximum value (9999999999).

Note 2. In the display unit settings, display unit can be set using the setting range”™ with four
digits. A space will be displayed as _ while the currency is being set, and will be blank
when the setting is finalized.

Procedure: Set the pulse conversion target of the Pulse Conversion 1 Setting to the
RUN total pulse input count for the day, the coefficient to 25.00, and the display
unit to L/m.
Operation
a0 1. Press the [<@ Key for at least 3 seconds to go from Measurement Mode
AN . .
i to Operation Setting Mode.
ULI.E HP
"- - ’l ,_‘I 2. Press the Key or [cal+>] Keys to move from Applicable Circuit G.E 4P to
T oA Pulse Conversion 1 Setting {Z\.L .
IC.Lv |
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LI

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Press the Key to go to the setting status for the Pulse Conversion
Target.

Press the (Al Key or Keys to change from L - Idto [ -t.d.

Press the [O] Key to enter the set values and move to the setting status
for the Coefficient Setting.

Press the (Al Key or Keys to change from i to .

Press the 3] Key or Keys to change the digit.

Press the (Al Key or Keys to change from i to 5.

Press the 3] Key or Keys to change the digit.

Press the (Al Key or Keys to change from {to L.

Press the [C] Key to enter the set value and move to the setting status
for the Decimal Point Position Setting.

Press the (Al Key or Keys to change from 2508 to 2/5.04.

Press the [O] Key to enter the set values and move to the setting status

for the Display Unit Setting.

Press the [Al Key or Keys to change from  to _(space).

Press the 3] Key or Keys to change the digit.

Press the (Al Key or Keys to change from Fto L.

Press the 3] Key or Keys to change the digit.

Press the [A] Key or Keys to change from - to /.

Press the 3] Key or Keys to change the digit.
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I Section 3 Basic Operating Procedures

l' K 20. Press the [A] Key or [@+A] Keys to change from {to M.
UNCE
‘I' - 'I ’_'I 21. Press the [O] Key to enter the set value.
T A To end the setting procedure, press the (<€l Key for at least 3 seconds to
LLr ! go from Operation Setting Mode to Measurement Mode.

Note: The method for setting for pulse conversion 2 is the same.

B Pulse Converted Values
; e The converted value for the pulse input count will be displayed if the Key is pressed

while the calculated cost is being displayed in the Basic Level of Measurement Mode.
Note: To reset the pulse converted value, initialize the pulse input count.

E o Function
S8 W
o =9
g0
s 50 ltem Display No. 1 Display No. 2 Unit Remarks
8 & N Display as set in Display Unit
Measurement Puise Sfatting. _ _ Hornis disp_layed qn the
Converted 0000 t0 99999 Dls_play é.IS set in M+ Display i uppermost digit of display No. 2
Value 1 Unit Setting. according to the measurement
Display as set in n + Display value.”
Unit Setting.
Display as set in Display Unit
Setting. F or n is displayed on the
(P:zlr?\?e red 0000 t0 99999 Dis_play é.IS set in M+ Display i uppermost digit of display No. 2
Value 2 Unit Setting. according to the measurement
Display as set in m + Display value.”
Unit Setting.

*1 Hand ~ can be checked on the display only. All digits are read out regardless of the unit
when communications are used.

The decimal point will change depending on the scale of the measurement value.

0.000 to 99.999
100.00 to 999.99
1000.0 to 9999.9
10000 to 99999
Converted Pulse Pulse )
Monetary Cost Conversion 1 Conversion 2 Time
@2+ @2+ +>]
e i 1 rrnne 1 - IC
L g RARAEIN] ERARRINIH] o A
JPY 13- | 13- 03:05
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3. 16 Time Setting I

3. 16 Time Setting
B

B Time Setting

¢ The year, month/day, and hour/minutes are set in order.
@ Any changes are ignored if operation is canceled before completion.
Note: The time setting is saved when the hour/minutes are set.

Function

Displayed Default

Parameter Setting range . Unit
Q characters setting
Time HECM 20 il to 2055 2 Year
/a /

mn

(%]
(Year, Month/Day, fto i2/31 at Month/day
Hour/Minutes) O0toc3-559 -0g Hour-minutes

Setting

Procedure: The following procedure is used to set 2010/3/5 17:15.

RUN

Operation

oiseg

1. Press the =@ Key for at least 3 seconds to go from Measurement Mode
to Operation Setting Mode.
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,’ ,'_-,' 2. Press the 3] Key or [c2+>] Keys to change from the Applicable Circuit
M (O0.E4HP) to the Time Setting ( H.ECM).

3. Press the |[A] Key to go to setting status for the year.

,’ )/ ,'-,’ ,’ 4. Press the [O] Key to enter the year and move to the month/day
M setting.

5T
u I’ l'-'_ I| 5. Pressthe[»]Key orce+[»] Keys to change the digit.
ILI. Ll
,'_-,' ) ,'_-,' ,’ 6. PresstheAlKey or Keys to change from i to 3.
MECM
;'_ :' _'1' / l'_ :’ 7. Press the ] Key or [<2+3] Keys to change the digit.
MECM
nir _i
L 8. Press the (Al Key or Keys to change from i to 5.
HECM
C o
(AN A] 9. Press the [O] Key to enter the month/day and move to the
MECM hour/minutes setting.
(A
L 'Lf,E‘ Hn 10. Press the [A] Key or Keys to change from [ to .
(LCLLT
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LIS LU 19, Press the [ Key or Ea+03] Keys to change the digit.

NN 12. Press the [A] Key or Keys to change from [ to 1.

I 13. Press the ] Key or [ca+»] Keys to change the digit.

,“-' - ,'_,' 14. Press the (A Key or Keys to change from [ to |.

6'? o HECH
38 -
3 %"’. % l’ : l' - l’ 15. Press the [>] Key or [c@l+[»] Keys to change the digit.
ﬁ Q e M
Ty
l 'u_’ '_M 16. Press the [A] Key or Keys to change from {7 to 5.
| .lL- L

,' ,'_-,' 17. Press the [O] Key to enter the setting. The clock will start.
MEM To end the setting procedure, press the [cel Key for at least 3 seconds to
' go from Operation Setting Mode to Measurement Mode.

B Time
; ¢ The time counted from the time that was set will be displayed if the 2| Key is pressed while

the Pulse Converted Value 2 is being displayed in the Basic Level of Measurement Mode.
e Display No. 1 will show the hour-minutes and display No. 2 will show the month/day.

Function

Parameter | Display No. 1 Display No. 2 Unit Remarks
‘@ Time b0-00o b1/01to I2/31 | Hour-minutes
! |
85’_ Sg o ] 1 1
Monitor
Pulse Conversion 2 Time Professional Level
D+ +[»]
o In_ Iic ooz
LI [ =11 FIvoLy
M3-2 13/05
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3. 16 Time Setting I

The KM50 can save the measured values in EEPROM every 5 minutes, every day, or every
§ S ; month.

The following table gives the measurement values and units that are saved.

Function Measurement value Logging period Remarks
Total power consumption 5 min Two days of measurement values are logged
at 5-min intervals.
1h The measurement values that were logged
every 5 minutes are totaled every hour and
logged for 25 hours.
1 day The measurement values from 00:00 to 24:00
are logged for eight days.
1 month Measurement values for each month are
logged for 13 months.
Active power® 1 day The measurement values from 00:00 to 24:00
Current® are logged for eight days. (Measurement
Voltage® values are reset after they have been
Power factor” logged.)*’
Total three-state power consumption 5 min Two days of measurement values are logged 3 o
at 5-min intervals. 8 g w
1 day The measurement values from 00:00 to 24:00 g o %
are logged for eight days. c g‘ o
Pulse input count 1 day The measurement values from 00:00 to 24:00 8 @
Specific power consumption are logged for eight days.

Pulse input ON time
Total Three-state Time

Total Regenerated Energy 5 min Two days of measurement values are logged
Total Reactive Power Consumption at 5-min intervals.
Only the items selected in the settings are
saved.
Active Power?® 5 min Measurement values are overwritten every
Current® five minutes.
Voltage®

Power Factor®

Pulse Input Count

Specific Power Consumption

Pulse Input ON Time

*1 Here, "reset" means that the measurement log is deleted from RAM after the logging period has
elapsed.

*2 The maximum and minimum values for each item are logged.

Note 1. Time data is held for 7 days if the power is interrupted.

Note 2. Data that is logged every 5 minutes can be checked only by using communications.

There are three logging periods for measurement values, as described below.
Measurement Values Logged Every Five Minutes

If measurements are started at 0:00.00, the measurement values are logged every 5
minutes (0:05.00, 0:10.00, etc.).

(Normal)
0:00.00 0:05.00 0:10.00 0:15.00 0:20.00

B » » B
» » » »

Measurements Logged as 0:05.00 Logged as 0:10.00 Logged as 0:15.00 Logged as 0:r20.00
started. data. data. data. data.
If the time when the power supply is turned ON does not match the measurement interval, the
measurement values at the first measurement interval after the power supply is tured ON are
logged as the 5-minute data and then the measurement values are logged every 5 minutes.

0:00.00 0:10.00 0:15.00 0:20.00
)) Logged as 0:10.00 | Logged as 0:15.00 Logged as 0:20.00
data. data. data.

Power turned ON and
measurement started at 0:12.30.
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If the power supply is interrupted at 0:07.30 and recovered at 0:17.30, data between 0:05.00 and

0:07.30 is not saved.
If time is required to recover power, the data while power was interrupted will be taken as 0.

(Power Interrupted

during Operation)
0:00.00 0:05.00 0:10.00 0:15.00 0:20.00
; - W) | N
Logged as 0:05.00° ' Logged as 0:20.00
data. data.
v v
The data from 0:05.00 until The measurement values for 0:10.00 and
power is interrupted is lost. 0:15.00 will be taken as 0.

Measurement Values Overwritten Every 5 Minutes
If measurements are started at 0:00.00, the measurement values are overwritten every 5

minutes (0:05.00, 0:10.00, etc.).

- (Normal)

3 _8 00:00.00 0:05.00 0:10.00 0:15.00 0:20.00

O 0 g | N| | N| |

8 S 0 | | | | | N
L 0

S50 Measurements Save Overwrite Overwrite Overwrite

8 «Q started.

If the time when the power supply is turned ON does not match the measurement interval,
the measurement values at the first measurement interval after the power supply is turned
ON are overwritten as the 5-minute data and then the measurement values are overwritten

every 5 minutes.

00:00.00 0:1|0.00 0:15.00 0:20.00
)) Overwrite Overwrite
v

Power turned ON and measurement started at 0:12.30.

If the power supply is interrupted at 0:07.30 and recovered at 0:17.30, data at 0:07.30 will
not be overwritten at 0:17.30. After the power supply has recovered, measurements start

from 0:05.00.
(Power
interrupted.)
00:00.00 0:05.00 0:10.00 0:15.00 0:20.00
I POWer I ’\Pﬂower recoveéed.
| t| interrupted | =| stated. R
Save ’ Overwrite
v v
The data from 0:05.00 until The measurement values for 0:10.00
power is interrupted is lost. and 0:15.00 will be taken as 0.
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Measurement values can be logged every day.
If measurements are started at Month Day1 0:00.00, the measurement values are logged

every day (Month Day2 0:00.00, Month Day3 0:00.00, etc.).

(Normal)
01 00:00.00 02 00:00.00 03 00:00.00 04 00:00.00 05 00:00.00
Measurements The data will be The data will be The data will be The data wiﬁ be
started. saved for day 1. saved for day 2. saved for day 3. saved for day 4.

If the time when the power supply is turned ON does not match the measurement interval, the
measurement values at the first measurement interval after the power supply is tured ON are
saved as the daily data and then the measurement values are saved every day.

01 00:00.00 03 00:00.00 04 00:00.00 05 00:00.00
) The data will be The data will be
saved for day 3. saved for day 4.

protected.

N

4

Power turned ON and measurement
started at 03 12:12.30.

If the power supply is interrupted at Month Day2 12:00.00 and recovered at Month Day4
12:00.00, data between Month Day2 00:00.00 and Month Day2 12:00.00 will not be

If time is required to recover power, the data while power was interrupted will be taken as 0.

(Power Interrupted

during Operation)
01 00:00.00 02 00:00.00 03 00:00.00 04 00:00.00 05 00:00.00
Power Power recovered,
> $» ] Measurements /4
| A interrupted. "] startea. R
The data will be

The data will be
saved for day 1.

v

Measurement values are saved
every 5 minutes, so only up to 5
minutes of data will be lost if
power is interrupted.

saved for day 4.

v
Data is logged when power is recovered.
The measurement values from the last start until

power was interrupted is logged as the day-2 data.

There was no data measured for day 3, so the
measurement values are taken as 0.
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Measurement Values Logged Every Month
If measurements are started at January 1 0:00.00, the measurement values are logged
every month (February 1 0:00.00, March 1 0:00.00, etc.).

(Normal)
01/01 00:00.00 02/01 00:00.00 03/01 00:00.00 04/01 00:00.00 05/01 00:00.00
Measurements The data will be The data will be The data will be The data will be
started. saved for January. saved for February. saved for March. saved for April.

If the time when the power supply is turned ON does not match the measurement interval, the
measurement values at the first measurement interval after the power supply is tumed ON are
logged as the data for the month and then the measurement values are logged every month.

01/01 00:00.00 03/01 00:00.00 04/01 00:00.00 05/01 00:00.00
)) The data will be The data will be
v saved for March. saved for April.

Power turned ON and measurement started at
03/15 12:12.30.

If the power supply is interrupted at February 15 0:00.00 and turned ON at April 15 0:00.00,
data between February 1 0:00.00 and February 15 0:00.00 will not be protected.
If time is required to recover power, the data while power was interrupted will be taken as 0.

(Power Interrupted

during Operation)
01/01 00:00.00 02/01 00:00.00 03/01 00:00.00 04/01 00:00.00 05/01 00:00.00
I ;I Power I kIF’:)Wer recovered.
I 'I % i”terr“pted-l g slartedl.remems <
The data will be The data will be The data will be The data will be
saved for January. | saved for February. saved for March. saved for April.
v

v
Measurement values are saved Data is logged when power is recovered.
every 5 minutes, so only up to 5 The measurement values from the last start until power
minutes of data will be lost if was interrupted is logged as the February data.
power is interrupted. There was no data measured for March, so the
measurement values are taken as 0.

® Time Corrections

The KM50 logs data in sync with the time of the internal clock in the KM50. If the time is

corrected, the log data will be compensated as described below.

Setting the Time Forward

The data will be compensated as non-operating data for the time interval that was skipped.

o Total power consumption: The last logged value will be used for the skipped time.

e Maximum values, minimum values, etc.: Data of O will be used for the days or months for which
measurements were not taken.

Setting the Time Backward

The data for the time that was set back will be lost.

However, the total power consumptions will hold the previous values.

This may mean that the total hourly, daily, and monthly power consumptions for the present

hour, day, and month may increase. If you set the time back by a large amount, we

recommend that you initialize the total power consumptions.
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3. 17 Initializing Data
B

B Initialize
; ¢ The Initialize parameter can be used with the settings given in the following table.

e |f the [O] Key is pressed for the desired setting, the specified data will be initialized.

Displayed

o Setting characters Description
Initialize Settings LEE Initializes all parameters except for the Time Setting parameter.
Initialize Maximum Values MAX Initializes the maximum values for the day.
Initialize Minimum Values MON Initializes the minimum values for the day.
Initialize Total Power “w P .
Consumption CNEED Initializes the total power consumptions.
Initialize Measurement Values in | ,, PR Initializes the measured values for the day in the Professional
. oo
Professional Level Level of Measurement Mode.
Initialize Measurement Log Lok Initializes the entire measurement log.
P ') Initializes all parameters and measurement logs except for the
Initialize Al At Time Setting parameter. o
= O
Displayed . Default Unit (ol o]
Parameter characters Setting range setting 8 2 g
M inftialize | 15.NC | GEE, MR, MoN, cNEEG, MPRa, Loba ALL SEE |- R
g3 "
b4 «Q

Setting

Procedure: The following procedure is used to initialize the measurement log.

RUN

'I 10 Press the [<@) Key for at least 3 seconds to go from Measurement Mode

Operation P H :
Peratio o up to Operation Setting Mode.
':, ,': ,'- 20 Press the [»] Key or [cel+3] Keys to change from the Applicable Circuit
Tt The (D0.E4P) to Initialize ( {5.CND).
(LN
_
| 30 Press the [A] Key to go to setting status.
15.CNC
—
| 40 Press the [Al Key or Keys to change from L £E to L al.
(5.0 NC
CcrCL| SO Pressthe [O] Key to enter the setting.
Ll To end the setting procedure, press the (€€l Key for at least 3 seconds to
15,0 NG go from Operation Setting Mode to Measurement Mode.
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Check the following table before initializing data.

Setting
GEL MAX MCN CNEED MPRa Lal ALL
Parameter
Not Maximum | Minimum Notinitialized. | Notinitialized. | Entire Entire
: initialized. value for values for measurement log | measurement
Active Power day day initialized. log initialized.
initialized | initialized.
Not Not Not initialized. | Total power Not initialized. | Entire Total power
initialized. initialized. consumptions measurement log | consumptions
Total Power initialized. initialized. and entire
Consumption (Except for total measurement
power log initialized.
consumptions.)
Not Maximum | Minimum Not initialized. | Notinitialized. | Entire Entire
Current initialized. value for values for measurementlog | measurement
day day initialized. log initialized.
initialized | initialized.
Not Maximum | Minimum Not initialized. | Notinitialized. | Entire Entire
Vottage initialized. value for values for measurementlog | measurement
day day initialized. log initialized.
initialized | initialized.
Not Maximum | Minimum Not initialized. | Notinitialized. | Entire Entire
initialized. value for values for measurementlog | measurement
Power Factor day day initialized. log initialized.
initialized | initialized.
Reactive Power Initialized when switching to Operation Setting Mode.
Frequency Not initialized.
Not Not Not initialized. | Initialized Not initialized. | Not initialized. Initialized
initialized. initialized. (because it (because it
Calculated CO, depends on depends on
the total power the total power
consumption). consumption).
Not Not Not initialized. | Initialized Not initialized. | Not initialized. Initialized
initialized. initialized. (depends on (depends on
Converted Monetary the Total the Total
0 Power Power
Consumption). Consumption).
Not Not Not initialized. | Not initialized. Initialized Not initialized. Initialized
Pulse Converted | initialized. initialized. (depends on (depends on
Value the Pulse the Puise Input
Input Count). Count).
Not Not Not initialized. | Not initialized. | Measurement | Entire Initializes the
initialized. initialized. values for day | measurementlog |entire
initialized initialized. measurement
Pulse Input Count log including
the data for
today.
Total Pulse Input | Not Not Not initialized. | Not initialized. | Initialize Not initialized. Initialize
Count* initialized. initialized.
Not Not Not initialized. | Not initialized. | Measurement | Entire Initializes the
initialized. initialized. values for day | measurementlog |entire
Specific Power initialized initialized. measurement
Consumption log including
the data for
today.
Not Not Not initialized. | Not initialized. | Measurement | Entire Initializes the
initialized. initialized. values for day | measurementlog |entire
Pulse Input ON initialized. initialized. measurement
Time log including
the data for
today.
Not Not Not initialized. | Not initialized. Measurement | Entire Initializes the
initialized. initialized. values for day | measurementlog | entire
Total three-state initialized. initialized. measurement
power consumption log including
the data for
today.
Total Three-state | Not Not Not initialized. | Not initialized. Initialize Not initialized. Initialize
Power initialized. initialized.
Consumption*
Not Not Not initialized. | Not initialized. Measurement | Entire Initializes the
initialized. initialized. values for day | measurementlog | entire
Total Three-state initialized. initialized. measurement
Time log including
the data for
today.
Total Three-state | Not Not Not initialized. | Not initialized. Initialize Not initialized. Initialize
Time* initialized. initialized.
Not Not Not initialized. | Initializes the | Initializes the | Initializes the entire | Initializes the
initialized. initialized. total total measurement log | total
regenerative regenerative | except for the total | regenerative
Total Eﬁgfnerated energy. power regenerated energy and
o consumption. | energy. entire
measurement
log.
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Setting
SEE MAX MON CNEED MPRa Lal ALL
Parameter
Not Not Not initialized. | Initialized the | Total reactive | Initializes the entire | Initializes the
Total Leading initialized. initialized. totals for all power measurement log | totals for all
Reactive Power three reactive | consumptions | except for the three reactive
Total Lagging power initialized. totals for all three | power
Reactive Power consumptions. reactive power consumptions
Total Reactive consumptions. and entire
Power measurement
log.
Simple Temperature Not initialized.
All set Not Not initialized. | Not initialized. | Not initialized. Not initialized. All set values
Set Values values initialized. initialized.
initialized.
Time Setting Not initialized.

* Measurement values that can be checked with communications only. The values are not initialized

daily.
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I Section 3 Basic Operating Procedures

3. 18 Communications Setting Mode
S

B Protocol Selection
Q e The following communications protocols are supported: CompoWay/F*' and Modbus*.

*1: CompoWay/F is a general-purpose OMRON serial communications protocol. The CompoWay/F
protocol supports standard frame formats and FINS-compliant commands, which are widely used
by OMRON Programmable Controllers and other devices, for easy communications between

Function

computers and components.
*2. This protocol complies with the RTU Mode of the Modbus Protocol.

Modbus is a registered trademark of Schneider Electric.

) -
Displayed Default

3 -8 Parameter spay Setting range .u Unit

8 ® g Q characters setting

L
(7] - - -

g2g Protocol g0PsL CGMPF Modb  |CGMPE | —

o 3 Seting Selection

n e The data length will be 8 bits if Modbus is set as the protocol.

The number of stop bits will be set automatically according to the vertical parity.
If the Vertical Parity parameter is set to "none" there will be 2 stop bits. If it is set to odd or
even parity, there will be 1 stop bit.

Procedure: The following procedure is used to set the protocol to Modbus.
RUN S0 10 Press the [ Key for at least 3 seconds to go from Measurement Mode
Operation 0 an : H
AL U to Operation Setting Mode.
LIU.IE Hl
mZMLOLC| 20 Press thel[Ol Key to go from Operation Setting Mode to
Lo S :
noc Communications Setting Mode.
A0P5L
NS
30 Press the [A] Key to go to setting status.
Bi.P5L

] 40 Press the [A]Key or Keys to change from £ aMPF to Madh.

ket

YETE 50 Press the [O] Key to enter the setting.

oo [ To end the setting procedure, press the (<@l Key for at least 3 seconds to
BOPSL go from Operation Setting Mode to Measurement Mode.
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B Unit Number
9 ¢ With RS-485 communications, more then one node can be connected to the same

communications line. A unit number must be set for each Power Monitor so that the host can

identify them.
o [f the same unit number is set for more than one Power Monitor, it will not be possible to

Function

communicate with them.

. Displayed . . .
Settin Setting range Default settin Unit
Q 9 characters ng rang u 9 !
Unit Number |8 NG CompoWay/F:to 59 | CompoWay/F: { |-
Modbus: {to 95 Modbus: !

Setting
It is not necessary for the unit numbers to agree with the number of units that are connected.

CompoWay/F: Up to 31 nodes can be connected including nodes not occupied by the KM50.
Modbus: Up to 99 nodes can be connected. Only KM50 nodes can be connected to the same
communications line.

The numbers of nodes given above do not include the master.
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Procedure: The following procedure is used to set the unit number to 5.

RUN| —=

Operation -

10 Press the [<2l Key for at least 3 seconds to go from Measurement Mode
to Operation Setting Mode.

T oMPE| 20 Press the (O] Key to go from Operation Setting Mode to

a0ps! Communications Setting Mode.

,’ 30 Press the 2] Key or Keys to change from the Protocol Selection
0N (BO.PSL) to the Unit Number (B LNa).

40 Press the [A| Key to go to setting status.

-
Il

L | 50 Press the ] Key or [c<2+3] Keys to change the digit.
UNa

BN
;'_ ,' | 60 Press the (Al Key or Keys to change from i to 5.
B ilNG
C 70 Press the [O] Key to enter the setting.
- To end the setting procedure, press the [<el Key for at least 3 seconds to
g LiNo go from Operation Setting Mode to Measurement Mode.
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B Baud Rate

; e Use this parameter to set the baud rate.

Function

Displ Defaul
Setting isplayed Setting range efault Unit

Q characters setting
Baud Rate | 82'bP5 Ll 2Hi HAN, Ak, 15,00, 384K 9aN bps

Procedure: The following procedure is used to set the baud rate to 19.2 kbps.

RUN -

i)
o -8 o a02n i 10 Press the Key for at least 3 seconds to go from Measurement
820 Operation A Mode to Operation Setting Mode.
Q 8 @, LiE4P
33
2@

- -mMOrC 20 Press the [C] Key to go from Operation Setting Mode to

Lo c icati Setting Mod

anpc) ommunications Setting Mode.

oriy 30 Press the ] Key or [E2+2] Keys to change from the Protocol Selection

HEEPS (B0.P5L) to the Baud Rate (H2.4F5).
N
400 Press the [A] Key to go to setting status.
A2.bPS
i 50 Press the [Al Key or [C2+A] Keys to change from 5.6/ to 5.0,
B2 hPS|

)/ 60 Press the [O] Key to enter the setting.
/ To end the setting procedure, press the Key for at least 3
B2hPS seconds to go from Operation Setting Mode to Measurement Mode.
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B Data Length

9 ¢ Use this parameter to set the data length.

Function

Setting Displayed Setting Def?ult Unit
Q characters range setting
Data Length G3LEN "8 " bit
Sefting The data length will be 8 bits if Modbus is set as the protocol.

Procedure: The following procedure is used to set the data length to 8 bits.

11l 10 Press the [<2] Key for at least 3 seconds to go from Measurement Mode
Operation 1 N . .
to Operation Setting Mode.

oiseg

Buneisado

T oMPFE( 20 Press the[O Key to go from Operation Setting Mode to

anpct Communications Setting Mode.
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1
~l

30 Press the 2] Key or Keys to change from the Protocol Selection
(BO.PSL) to the Data Length (H3.LEN).

-

BaLEN
40 Press the [A| Key to go to setting status.
BaLEN
50 Press the (Al Key or Keys to change from " to .
BILEN
] 60 Pressthe [O] Key to enter the setting.
L To end the setting procedure, press the [<el Key for at least 3 seconds to
BILEN go from Operation Setting Mode to Measurement Mode.
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B Stop Bits

&

Function

¢ Use this parameter to set the number of stop bits.

A

Setting

RUN

Operation

Parameter Displayed Setting Defz.iult Unit
characters range setting
Stop Bits B45b6E i I bit

If Modbus is set as the protocol, the number stop bits will be set automatically according to the

vertical parity.

If the Vertical Parity parameter is set to NONE, there will be 2 stop bits. If it is set to ODD or
EVEN parity, there will be 1 stop bit.

Procedure: The following procedure is used to set 1 stop bit.

Jozn i
A
il

mZ-MOC
Lo

80.P5L

7

C
G456t

A4.56E

|
l

A4.56E

10

20

30

40

50

60

Press the <@ Key for at least 3 seconds to go from Measurement Mode
to Operation Setting Mode.

Press the [O] Key to go from Operation Setting Mode to
Communications Setting Mode.

Press the 2] Key or [<@l+2] Keys to change from the Protocol Selection
(HO.PSL) to the Stop Bits (F4.55LE).

Press the [A] Key to go to setting status.

Press the [A] Key or Keys to change from £ to /.

Press the [O] Key to enter the setting.
To end the setting procedure, press the (<@l Key for at least 3 seconds to
go from Operation Setting Mode to Measurement Mode.
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B Vertical Parity

9 o Use this parameter to set the vertical parity.

Function

Displayed Default
Setting spaye Setting range © E,iu Unit
Q characters setting
Vertical Parity | B5.PRE NoNE, add, EVEN EVEN -

Setting Select NONE for no parity, EVEN for even parity, and ODD for odd parity.

Procedure: The following procedure is used to set odd vertical parity.

, - | 10 Press the [<2l Key for at least 3 seconds to go from Measurement Mode
Operation _' I _’ ” \' . .
to Operation Setting Mode.
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o
-
o
(2]
(1]
Q
(=
=
(1]
(7]

Buneisado

T oMPFE( 20 Press the[O Key to go from Operation Setting Mode to

anpct Communications Setting Mode.

Cl/CMl 30 Press the 2] Key or Keys to change from the Protocol Selection

LE'!’S ,l-Jlsz (B0.P5L) to the Vertical Parity (B5.PRE).

| 40 Press the [A| Key to go to setting status.

—
| 50 Press the [A] Key or Keys to change from £ EN to add.
H5.PRE
- 1 60 Press the [O] Key to enter the setting.
o0 To end the setting procedure, press the [l Key for at least 3 seconds to
B5.PRE go from Operation Setting Mode to Measurement Mode.
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B Transmission Wait Time

&

Function

A

Setting

RUN

Operation

o Use this parameter to set the transmission wait time.
e This parameter is used to set the time from creating a response until the response is sent.
e The time can be set in 1-ms intervals.

Setting Displayed Setting Def?ult Unit
characters range setting
Transmission | g e D093 |20 ms
Wait Time

Procedure: The following procedure is used to set the transmission wait time to 10 ms.

Joan
P3N
fo.esgr

"MFH
Loror

B0.A5L

10 Press the [l Key for at least 3 seconds to go from Measurement Mode
to Operation Setting Mode.

20 Press the [O] Key to go from Operation Setting Mode to
Communications Setting Mode.

30 Press the ] Key or [Ea+2] Keys to change from the Protocol Selection
(FO.P5L) to the Transmission Wait Time (H5.540

41 Press the [A] Key to go to setting status.

50 Press the [Al Key or Keys to change from 2 to /.

60 Press the [O] Key to enter the setting.
To end the setting procedure, press the [<el Key for at least 3 seconds to
go from Operation Setting Mode to Measurement Mode.
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I Section 4 Advanced Operating Procedures

4.1 Event Inputs

; ¢ Pulses for inputs from external devices can be counted.

¢ The ON and OFF criteria can be based on the total count of the two inputs, an OR of the two
inputs, or the status of the inputs. The event inputs are used for the following functions.

Fundton Total number in input pulses: Specific power consumption management

OR: The pulse input ON time is measured.

Input status: Three-state classification

e The inputs can be set separately to normally open or normally closed.

B Event Input Setting
9 ¢ This parameter is used to set the item that is to be measured with the event inputs.

Function

Parameter Displayed Setting range Default Unit

Q characters setting
Event Input Setting I0ECS PLSP H-aN, LGSR -
-5t

Setting

M N

Note: When 3-5t is selected, the Three-state Target parameter is automatically set to MaNE.

P.CSP: Specific Power Consumption
The takt power of the production line can be measured in kWh/pulse. If the number of
manufactured items is input to the Power Monitor as event input pulses, the takt power
consumption can be calculated from the total power consumption and displayed for the specified
period (1 day maximum). The count is based on an OR of the two inputs.
The period that is specified in the settings will be used for the total power consumption. (Refer to
page 4-8.) The specified period must be 24 hours or less and must be within the same day.
Ouitside of the specified time period, the final measurement values will continue to be displayed.
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Measurement Measurement end time
start time

”

24 hours max. (Must be within the same day.)
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Event input 1 ——h—l—l 3 |——
Event input 2 2 4 n —




4.1 Event Inputs I
H-ON: Pulse Input ON Time
The total time that one or both of the event inputs are ON is calculated for one day and displayed
as the pulse input ON time. The pulse input ON time can be used to monitor the equipment
operating time. As long as either of the event inputs is ON, it is assumed that the equipment is
operating. The period that is specified in the settings will be used for the total power consumption.
(Refer to page 4-8.) The specified period must be 24 hours or less and must be within the same
day. Outside of the specified time period, the final measurement values will continue to be
displayed.

Measurement
Measurement 24 hours max. (Must be within the end time
start time
same day.) »l
Event input 1 1] |
Event input 2 m—
Assumed KM50 - :
operating status —J Operating Stopped [Operating —
Truth Table
Input 1 Input 2 OR status
0 0 0: Stopped
1: Operating

0
1
1

1
0 1: Operating
1 1: Operating

3-ST: Three-state Energy Classification

The total power consumption is classified according to the two event inputs. Event inputs
can be used for the three-state classification when the three-state option is selected in the
Event Input Setting. When event input 1 is OFF, the power consumption will be classified
as LOW regardless of status of event input 2. The relation between the two inputs is
shown in the following truth table.
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Input 1 Input 2 Result
0 0 LOW
0 1 LOW
1 0 MIDDLE
1 1 HIGH

0: No input, 1: Input

The combination of the two inputs and relation with the operation criteria are shown in the
following timing chart.

Eventinput1 __| L

Event input 2

Assumed KM50 MIDDLE: LOW iMIDDLE: HIGH :MIDDLE: HIGH LOW
operating status

The power consumption is classified into HIGH, MIDDLE, or LOW according to the event
inputs as shown above. The backlight color changes according to the status. (The
backlight colors can be set as desired.) Also, there are transistor outputs for the HIGH,
MIDDLE, and LOW states to enable linking external devices.

For details on three-state classification, refer to page 4-13.
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I Section 4 Advanced Operating Procedures

RUN

Operation

Procedure: The following procedure is used to set the event inputs to measure the
pulse input ON time.

— — — —

10

20

30

40

60

Press the [<@] Key for at least 3 seconds to go from Measurement Mode
to Operation Setting Mode.

Press the ] Key or [€2+»] Keys to change from the Applicable Circuit
(00.E4HP) to the Professional Level (FRal V).

Press the [&] Key to go from Basic Level in the Operation Setting Mode
to Professional Level in Operation Setting Mode.

Press the IA] Key to go to setting status.

Press the [A] Key or [=2+A] Keys to change from F.L5F to H-al

Press the [O] Key to enter the setting.
To end the setting procedure, press the [<al Key for at least 3 seconds to
go from Operation Setting Mode to Measurement Mode.




4.1 Event Inputs I

B Event Input 1/Event Input 2 NPN/PNP Input Mode Settings

&

Function

Setting

RUN

Operation

e Eventinput 1 and event input 2 can be switched between no-voltage and voltage inputs.

¢ No-voltage (NPN) Inputs
No-voltage input devices are devices such as relays and switches that have no polarity and
apply no electrical voltage by themselves.
They are not suitable for applications that require inputs that repeatedly turn ON and OFF at
high speeds. Also, chattering must be considered.
ON resistance: 1 kQ max., OFF resistance: 100 kQ max.

¢ Voltage (PNP) Inputs
Voltage inputs either apply a voltage to the event input terminals or turn OFF an applied
voltage. They are capable of high-speed signal output and do not have contacts that are
subject to wear when they turn ON and OFF.
High level: 4.75 to 30 VDC, Low level: 0 to 2 VDC

No-voltage (NPN) Input

Event input 1 ‘

Event input 2 ‘

®

Event input 1

Event input 2
@

Voltage (PNP) input

Parameter Displayed Setting Default Unit
characters range setting
Event Input 1 NPN/PNP Input Mode Setting FIPN NPN, PN PNP -
Event Input 2 NPN/PNP Input Mode Setting 32PN NPN,PNP | PN -

Procedure: The following procedure is used to set event input 1 to a non-voltage input.

-
[ -
=1

L

=M
[y ]

1
_

(|

=

10 Press the [=e| Key for at least 3 seconds to go from Measurement Mode
to Operation Setting Mode. .

20 Press the [2] Key or [@+2>] Keys to change from the Applicable Circuit

(G0.E HF) to the Professional Level (PRal ).

30 Press the [&] Key to go from Basic Level in the Operation Setting Mode
to Professional Level in Operation Setting Mode.

40 Press the ] Key or [€2l+3] Keys to change from the Event Input Setting
(F0.£L5) to the Event Input 1 NPN/PNP Input Mode Setting (7 1PN ).

50 Press the Al Key to go to setting status.

60 Press the [Al Key or[ce+A] Keys to change from PNF to NPN.

)
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(1]
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w70 Pressthe [O] Key to enter the setting.
AU To end the setting procedure, press the [l Key for at least 3 seconds to
LN go from Operation Setting Mode to Measurement Mode.

Note: Essentially the same procedure is used to set the Event Input 2 NPN/PNP Input Mode Setting.
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B Event Input 1/Event Input 2 NO/NC Input Mode Settings

&

Function

@

Setting

RUN

Operation

e Eventinput 1 and event input 2 can be switched between normally open and normally closed
operation.
¢ Normally Open (NO) Operation
When the event input is open, it is in the OFF state and when it is closed, it is in the ON state.
¢ Normally Closed (NC) Operation
When the event input is closed, it is in the OFF state and when it is open, it is in the ON state.

Parameter Displayed | Setting | Default | Unit
characters range setting
Event Input 1 NO/NC Input Mode Setting | 330N { N-
Event Input 2 NO/NC Input Mode Setting | F4.CN

DD

M_
n

Procedure: The following procedure is used to set event input 1 to normally closed operation.

021 10 Press the [0 Key for at least 3 seconds to go from Measurement Mode

U I _ i
nnEyp to Operation Setting Mode.

/ 20 Press the 3] Key or [©@+3] Keys to change from the Applicable Circuit
(00.L HF) to the Professional Level (PRalY).

—-—
==
_——

[l ," '-“':' 30 Press the [A] Key to go from Basic Level in the Operation Setting Mode
HTJE:__ C to Professional Level in Operation Setting Mode.

,",,' - ,:, 40 Press the 3] Key or [<@+3] Keys to change from the Event Input Setting
S’S’ZN-;’ (F0.£L5) to the Event Input 1 NO/NC Input Mode Setting (73.CM ).

| 50 Press the [A] Key to go to setting status.

60 Press the [Al Key or[<@+A] Keys to change from N-a to N-L.

JIN

M_T 70 Press the [O] Key to enter the setting.

L To end the setting procedure, press the (<@l Key for at least 3 seconds to
b D Y . .

JI.L0v go from Operation Setting Mode to Measurement Mode.

Note: Essentially the same procedure is used to set the Event Input 2 NO/NC Input Mode
Setting.
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B Measurement Start Time/Measurement End Time

&

Function

@

Setting

RUN

Operation

e These parameters are used to set the measurement start and measurement end times for
the pulse input count, specific power consumption, pulse input ON time, three-state total
power consumptions, and three-state total times.

e The measurement start time must be set to a time that is before the measurement end time.

Parameter Displayed Setting range Default setting Unit
characters
Measurement Start Time | 35560 O0-00t0£3-59 oo-ono Hour-minutes
Measurement End Time JGEEL O0-0 1o 04-00 cH-00 Hour-minutes

Procedure: The following procedure is used to set the measurement start time to
8:30 and the measurement end time to 17:15.

10 Press the Key for at least 3 seconds to go from Measurement
Lyp Mode to Operation Setting Mode.

1/ 20 Press the 2] Key or [2+3] Keys to change from the Applicable Circuit
LiliE 5F) to the Professional Level (FRal V).

P ICH[ 30 Press the Al Key to go from Basic Level in the Operation Setting Mode

INES to Professional Level in Operation Setting Mode.
Nr_rf 40 Press the 3] Key or Keys to change from the Event Input Setting
Lo L g _ e from

ool (30.EL5) to the Measurement Start Time (75.551).

~5& M~ 50 Pressthe (Al Key to go to setting status.

_
1
-
-
=

3

_
=
—
=
=

35.5ET

Irr_ -

LiLi LU} 60 Press the 3] Key or Keys to change the digit.
35.5E0

Il 1

Lo = 70 Press the [A] Key or [<@+A] Keys to change from i to A.
35,557

T" iy .

LIO~ i 80 Pressthe > Key or Keys to change the digit.
35,557

ro_ |

Lo L 90 Press the (Al Key or [el+A] Keys to change from i to 3.
35,50

no_ Jn 100 Press the [O] Key to enter the setting.

L
35.5E
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110

120

130

140

150

160

170

180

190

200

Press the 2] Key or Keys to change from the Measurement
Start time (75.5£ 1) to the Measurement End Time (F6.EEL).

Press the [A] Key to go to setting status.

Press the (Al Key or Keys to change from ' to .

Press the ] Key or [cel+»] Keys to change the digit.

Press the (Al Key or Keys to change from Y to “I.

Press the ] Key or [cel+ 3] Keys to change the digit.

Press the (Al Key or Keys to change from i to .

Press the 2] Key or [<@l+3] Keys to change the digit.

Press the (Al Key or Keys to change from £/ to 5.

Press the [O] Key to enter the setting.
To end the setting procedure, press the <@l Key for at least 3 seconds
to go from Operation Setting Mode to Measurement Mode.
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B Pulse Input Count

©

Function

The pulse input count will be displayed when the Professional Level of Measurement Mode
is entered or if the [»] Key is pressed while the product information is being displayed.

If the [~ Key is pressed, the pulse input count for the previous day can be checked. (You can
check the measurement log for the last 8 days.)

The number of pulses on the event input terminals is counted and the total is displayed.

The totals are kept for each day. The number of pulses is reset to 0 when the day changes.
Counting will be stopped if the count exceeds 99,999.

Pulse Input Count 1 and Pulse Input Count 2 count the pulse inputs on event inputs 1 and 2.
Communications can be used to check pulse input counts 1 and 2, total pulse input counts 1
and 2, and their sum. Up to 999,999,999 counts can be measured for each of the total pulse
input counts.

NS

Measurement

Parameter Display No. | Display No.| Unit Remarks
1 2
Pulse Input Count {10 95595 |LNE Pulses
Product Specific Power
Information Pulse Input Count Consumption
L @+ D)
T VAN [ N rrnm
LU Lh I U= AN A
vl CNE HWH/P
— |
i i
1 |
! l A]  Alternate on + |= i
1 - — display (1.5 s, |
/ .
: l’_-ll LJ , ’_j ’_-, automatlc)» Lrl’ i
A (N I Bl > R
! -84 INE !
1
1 |
! = T |
1 |
! T A  Alternate on T A |
- display (1.5s, |
i ’I-’I -" / "-,’ j, automatic) n !
1 BT | REEEEEED 4 Wil !
! -2d CNE !
! e+Aal| 1 e+=al| 1t i
|
i v [A]  Alternate on v Al :
| display (1.5 s, |
i {3/ 114 aworete o |
g - id [NE i
1 — |
: co+a)| @+A t :
1 |
1 |
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4.1 Event Inputs I
B Specific Power Consumption
9 ¢ The specific power consumption will be displayed if the Key is pressed while the pulse

input count is being displayed in the Professional Level of Measurement Mode.

o [f the Key is pressed, the specific power consumption for the previous day can be

Function checked. (You can check the measurement log for the last 8 days.)

¢ The specific power consumption is measured for each day. The specific power consumption
is reset to 0 when the day changes.

¢ The specific power consumption is calculated by dividing the total power consumption for the
specified time period by the pulse input count. The total power consumption used here is
calculated and saved as a floating-point decimal number. If the total power consumption for a
day becomes large, the error in the decimal portion will increase.

Parameter Display No. 1 | Display No. 2 Unit Remarks
N Specific Power | f.000 to HUH | P kwWh/
Consumption | 99559 pulse
Measurement
The decimal point will change depending on the scale of the measurement value.
0.000 to 99.999
100.00 to 999.99
1000.0 to 9999.9
10000 to 99999
Specific Power
Pulse Input Count o Consumption Pulse Input ON Time
=] IR
e 1 nnne an_nn
U R ERRIRI N s AN U!J
CNE PUH /P H-all

l #  Alternate on 9 |K|

display (1.5 s,
B E ;’ E 5 automatic) B .G G E
8d

)
-
o
(2}
(1]
o
[=
=
®
(7}

Bunesado
pasueApy

T\/ /J\/
#~|_ Alternate on =

I
1
H i
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
| 1
- !
1
) 1
: 17 ¢ 17| display (158, el ululn] 1
I i n automatic) INRRININ] |
1 <+ !
1 -2 :
i F i
| [
| [
| [
\ i
\ i
\ i
\ i
\ i
| 1
\ 1
\ 1
\ 1
1
H i

d HiH/
E+All RS
¥ #  Alternate on + |=
display (1.5 s,
03/ 04| gwomese) | (10T
- 1 d PiH /P
Al 1] Al t
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B Pulse Input ON Time
9 ¢ The pulse input ON time will be displayed if the [»>| Key is pressed while the specific power

consumption is being displayed in the Professional Level of Measurement Mode.
o If the (A Key is pressed, the pulse input ON time for the previous day can be checked. (You
Function can check the measurement log for the last 8 days.)
¢ The totals are kept for each day. The pulse input ON time is reset to 0 when the day changes.
Note: The pulse input ON time is not reset even if the time setting is changed in the same day.

Parameter Display No. 1 Display Unit Remarks
N No. 2
Pulse Input ON Time |00-00 to 2H-00 | H-aN Hour-minutes | The seconds are truncated for all
Measurement
measurement values.
Specific Poyver Pulse Input HIGH Total Ppwer
Consumption E+3] ON Time ) =iy Consumption
nnnn 1 rn_nn rn
[RNRIRIN ] = LR R R " [NNE]
HWH /P H-al HHH-H

1 ‘#|  Alternate on - |K|

display (1.5 s,
5 automatic) E E - ﬂ ﬂ

T\ T/
=l Alternate on =l

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: 13 /13| dsplay(15s| [r_ 11
! L L
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
|
1

o
-
o
O
o
o
(=
=
®
(7

Bunesado
pasueApy

n
Ll automatic)’ oy
cd H-ol

e+Al| Al t

- #|  Alternate on - 4
display (1.5 s,

B ," B L{ automatic) G G - E E
1 (- - e q om
o d T O

Eval| 1 = t

B Three-state Energy Classification
9 e Three-state energy classification with event inputs can measure the HIGH, MIDDLE, and

LOW total power consumptions as well as total times in the same way as the three-state
energy classification with thresholds that is described later. For details on three-state energy
Function classification with event inputs, refer to page 4-3, and for details on the three-state energy
classification with threshold values, refer to page 4-14.
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4.2 Three-state Outputs I

4.2

&

Function

Three-state Outputs

o With this function, the total power consumption and total time is classified according to three states.

 Status signa
value (active
status when

Is are output according to the thresholds that are set for the present measurement
power, voltage, or current). Status signals are output according to the event input
-5t is selected in the event input settings.

» The backlight color will change according to the status while a three-state output is ON.

o When the power supply is turned ON, three-state classification is started two seconds after the
active power is displayed.

o In the Setting Modes and Protection Setting Mode, both the measurements and the three-state
outputs are stopped.

B Three-state Target

e This parameter is used to set the measurement value for the three-state outputs. The active
power, voltage, or current can be set, or None can be set. If you do not want to use three-state
energy classification, set the parameter to NaNE. If 7- 5t is selected as the event input setting,
NaNE is set automatically as the criteria.

o Classification Criteria
1) Active Power (PWR)

@

Setting

RUN

Operation

The acti

ive power is used as the classification target and total power consumptions are

saved according to the HIGH and LOW thresholds. When measuring regenerative power,
only the LOW status is detected and only the LOW time is totaled. If the low-cut current
function is enabled, the low-cut current will be considered to be an active power of 0.
2) Current (F) or Voltage (')
The current/voltage™ that is measured directly is used as the classification target and total
power consumptions are saved according to the HIGH and LOW thresholds.
* Phases In and Vrs for a single-phase, three-wire circuit and phases Is and Vir for a

three-

phase, three-wire circuit cannot be used as targets.

For a three-phase, three-wire circuit, HIGH status is determined using an OR of phases
Vrs and Vst (i.e., when either value exceeds the threshold), and the LOW status is
determined using an AND of phases Vrs and Vst (i.e., when both values go below the

threshold).
If the low-cut current function is enabled, the low-cut current will be considered to be
instantaneous power of 0.
Parameter Displayed Setting range Defgult Unit
characters setting
Three-state Target HOELE WR R Y, NGNE NaNE -
Setting Meaning
PR Active Power
A Current
v Voltage
Procedure: The following procedure is used to set the current for three-state power
classification.
:,’ ,':' :,’ I’f\l’ 10 Press the <o/ Key for at least 3 seconds to go from Measurement Mode
-’J'UE yp to Operation Setting Mode.

20 Press the 2] Key or Keys to change from the Applicable Circuit
(00.EHP) to the Professional Level (PRal ).

)
-
o
(2]
[1]
(o}
[=
=
(1]
»
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,L'I '!' C ‘EI 30 Press the [A] Key to go from Basic Level in the Operation Setting Mode
':;-n-'- to Professional Level in Operation Setting Mode.
_ILI.IE L 5
,"\,' ,:' ,"\,’ F 400 Press the 3] Key or [f9+3] Keys to change from the Event Input Setting
”:-’J L E-t (30.EC5) to the Three-state Target (HO.ELE).
ENYETE
50 Press the [A] Key to go to setting status.
YOELE
<t ]
| 60 Pressthe(AlKey or Keys to change from NalE to A.
HOEGE]
Ol 70 Press the [O] Key to enter the setting.
I To end the setting procedure, press the (<€l Key for at least 3 seconds to
HOEGE go from Operation Setting Mode to Measurement Mode.
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4.2 Three-state Outputs I

B Three-state HIGH Threshold/Three-state LOW Threshold
9 o These parameters are used to set the thresholds for the measurement status outputs for the

three-state target.

¢ Any measurement value above the item rating times the HIGH threshold is classified as
HIGH status, any value below the item rating times the LOW threshold is classified as LOW
status, and any value between these values is classified as MIDDLE status

¢ The HIGH threshold must be larger than the LOW threshold and the LOW threshold must be
smaller than the HIGH threshold.

Note 1. If the HIGH threshold is set to 100.0% and the LOW threshold is set to 50.0% and you
want to change the HIGH threshold to 40.0% and the LOW threshold to 10.0%, you must
first change the LOW threshold to 10.0% before you can change the HIGH threshold to
40.0%.

¢ The ratings for each item are given in the following tables.

Function

Rated Power Rated Current Rated Voltage
: Rated . Rated Applicable Rated
Special CT
P power Special CT current circuit voltage
KM20-CTF-5A |4 kW KM20-CTF-5A SA Single-phase, - 480V
two-wire
KM20-CTF-50A | 40 kW KM20-CTF-50A | 04 Single-phase,
three-wire
KM20-CTF-100A |80 kW KM20-CTF-100A 100A Three-phase,
three-wire 3 o>
- 0T Q
KM20-CTF-200A | 160 kW KM20-CTF-200A 200A Three Phase, 8 o §
Four-wire 28 3
KM20-CTF-400A | 320 kW KM20-CTF-400A | 400 A 538
KM20-CTF-600A | 480 kW KM20-CTF-600A |600 A » QS

o If the rated primary current, the VT primary voltage, or the fixed voltage for simple
measurement has been set, the values that were set are used for the rated current or rated
voltage. If the VT primary voltage is set to 220 or 440 or the fixed voltage is set to higher than
480 V, a rated voltage of 480 V will be used. The rated power will be calculated with the
following formulas.

10 When Rated Primary Current Is Set

| Rated power = 4 [kW] x Rated primary current/5 |

20 When the VT Primary Voltage Is Set to 3,300, 6,600, 11,000, 22,000, or 33,000

| Rated power = CT rated power [KW] x VT primary voltage / 440 |

30 When Rated Primary Current Is Set and VT Primary Voltage Is Set to 3,300, 6,600,
11,000, 22,000, or 33,000

| Rated power = 4 [KW] x Rated primary current /5 x VT primary voltage / 440 |

400 When Fixed Voltage for Simple Measurement Is Set

| Rated power = CT rated power [kW] x Fixed voltage / 480 |

50 When Rated Primary Current and Fixed Voltage for Simple Measurement Are Set

| Rated power = 4 [kW] x Rated primary current / 5 x Fixed voltage / 480 |
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Parameter Displayed characters | Setting range Default setting Unit
Q Three-state HIGH |4 IHEH 0 1to {500 o0 % (Percentage of
Threshold 0001 to G959M(PHR) rated input.)
' 0.00R to 5951 RA)
Setting
000V to 5950y ()
O00NaNE)
Three-state LOW |42l EH ffto M99 i % (Percentage of
Threshold O.001 to G959M(PHR) rated input.)
0.00R to 5951 R(A)
000V to 5950y ()
O.00MNaNE)

During the setting status, the parameter abbreviation is shown on display No. 2 for 1.5
seconds and then the rating times the set value is displayed. The unit is watts, amperes, or
volts and the display changes depending on the scale of the measurement value. The
characters displayed in parenthesis give the target.

Procedure: The following procedure is used to set the HIGH threshold to 100.0%.

RUN —o-

/\I’ 10 Press the <2l Key for at least 3 seconds to go from Measurement Mode

Operation A

nneyp to Operation Setting Mode.
g o= PRSI 20 Press the ] Key or €24+13] Keys to change from the Applicable Circuit
225 - D0.E4P) to the Professional Level (PRGLY).
222
= 353 0
2@a
orCco 30 Press the [Al Key to go from Basic Level in the Operation Setting Mode
(] . g . .
- to Professional Level in Operation Setting Mode.
J0ECS

40 Press the 3] Key or[c@+>] Keys to change from the Event Input Setting
(30.EC5) to the HIGH Threshold (4 (HEH).

cnrn
I ANE] 50 Press the (Al Key to go to setting status.

c.50A

'U, “l' 60 Press the (Al Key or[<@+HA] Keys to change from [ to /.

".50A

| I_l.l_l, 70 Press the ] Key or Keys to change the digit.

1
LIl 80 Press the [A] Key or [cal+A] Keys to change from 5 to £

1l 90 Press the [O] Key to enter the setting.
| | To end the setting procedure, press the (<@l Key for at least 3 seconds to
HIHEH go from Operation Setting Mode to Measurement Mode.

Note 2. The LOW threshold can be set using essentially the same procedure.
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B Three-state Hysteresis

e Hysteresis can be set to prevent the output status from changing frequently when the
@ measurement value is near to a specified threshold.
Function

o If hysteresis is set, it will be used for all judgements, including total power consumption
classification, outputs, and the backlight color.

o Hysteresis can be set without considering the settings of the HIGH and LOW thresholds.

Note: If a KM20-CTF-5A is used, HIGH status is to be output for 4 A or higher, and LOW
status is to be output for 1 A or lower, the three-state target would be set to the current,
the HIGH threshold would be set to 80.0%, and the LOW threshold would be set to
20.0%. If the current fluctuates by +0.24 A, frequent changes in the measurement
status can be prevented by setting the 3-state hysteresis to 5.0%.

Parameter Displayed characters | Setting range Default setting Unit
Q Three-state H3HYS 00t 195 o % (Percentage of
Hysteresis 001 to GI59M(PHR) rated input.)
Setting 0.00R to 5951 A(A)
000V to 5950y (V)
O00NaNE)

During the setting status, the parameter abbreviation is shown on display No. 2 for 1.5 seconds
and then the rating times the set value is displayed. The unit is watts, amperes, or volts and the
display changes depending on the scale of the measurement value.

Procedure: The following procedure is used to set the 3-state hysteresis to 3.0%.

o
RUN I
JP | 10 Press the [l Key for at least 3 seconds to go from Measurement Mode § 8 §
Operation - - . . s
perato nnEyp to Operation Setting Mode. g =
FRal )| 20 Press the (] Key or Keys to change from the Applicable Circuit
T (00.E4P) to the Professional Level (FRall).
FI"CP| 30 Press the & Key to go from Basic Level in the Operation Setting Mode
H’ng - to Professional Level in Operation Setting Mode.
Ju.CL
,'-" ,'-,’ 40 Press the ] Key or Keys to change from the Event Input Setting
y 3"_',,__’,‘5 (30.EL5) to the Three-state Hysteresis (H3.H45).
LT
L 50 Press the (A| Key to go to setting status.
i)
ity -
LIl 60 Press the [ Key orlcel+>»] Keys to change the digit.
UA
1l
UL 70 PressthelAlKey or Keys to change from {J to 7.
U, 15A
7| 80 Pressthe[OlKey to enter the setting.
) -"'L"-L[ To end the setting procedure, press the [0 Key for at least 3 seconds to
13.H45 go from Operation Setting Mode to Measurement Mode.
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I Section 4 Advanced Operating Procedures

B Three-state Color Setting

©

Function

@

Setting

RUN

Operation

e The backlight color of the three-state output status can be set as desired.
¢ These settings apply to all targets (active power, current, voltage, or event input).

Item Displayed Setting range Default Unit
characters setting
Three-state Color Setting YHlal - - -
Three-state HIGH Color Settings HCOH JREEN, aRANG, REA JREEN -
Three-state MIDDLE Color Setting | M. d JREEN, aRANG, REA oRANG -
Three-state LOW Color Setting Lol JREEN, aRANG, REA REd -

Procedure: The following procedure is used to set the three-state color settings as
follows: HIGH: Red, MIDDLE: Green, and LOW: Orange.

001
i
Oo.EYP

-_——

orco
Lol

J0ELS

LUV )

rocrc
LITCLC
H4.L

\ |
\

|
]
oL

—— — — —

10

200

30

40

50

60

70

o

Press the [<@l Key for at least 3 seconds to go from Measurement Mode
to Operation Setting Mode.

Press the [2] Key or[c2l+3] Keys to move from Applicable Circuit .5 4P
to Professional Level PRal .

Press the [A] Key to go from Basic Level in the Operation Setting Mode
to Professional Level in Operation Setting Mode.

Press the 3] Key or Keys to move from Event Input Settings
F0.ECS to Three-state Status Color Settings H4.Lal .

Press the (2] Key to go to the setting status for the HIGH Color Setting.

Press the [A] Key or Keys to change from LREEN to FEA.

Press the [O] Key to enter the setting and move to the MIDDLE Color
Setting.

Press the [A] Key or Keys to change from afANG to GREEN.

Press the [O] Key to enter the setting and move to the LOW Color
Setting.
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3

100 Press the [A] Key or [c@l+HA] Keys to change from FEd to aRANG.

110 Press the [O] Key to enter the set value.

To end the setting procedure, press the =2l Key for at least 3 seconds
to go from Operation Setting Mode to Measurement Mode.

4-19
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B HIGH, MIDDLE, and LOW Total Power Consumptions
; ¢ The HIGH total power consumption will be displayed if the [>] Key is pressed while the pulse

input ON time is being displayed in the Professional Level of Measurement Mode. Press the

Key or[c@l+ 3] Keys to switch between the HIGH total power consumption, MIDDLE total

Function power consumption, and LOW total power consumption.

o If the Key is pressed, the HIGH total power consumption, MIDDLE total power
consumption, and LOW total power consumption for the previous day can be checked. (You
can check the measurement log for the last 8 days.)The ratio of each total power
consumption will be shown on display No. 2. The ratios are calculated as shown below.

Total power consumption ratio of a status = Individual total power consumption of
the status / Total power consumption (HIGH + MIDDLE + LOW)

¢ The total power consumption is classified as HIGH, MIDDLE, or LOW status according to the
HIGH and LOW thresholds and totaled for each individual total power consumption.

¢ The totals are kept for each day. The power consumptions are reset to 0 when the day changes.

e Communications can be used to check the HIGH, MIDDLE, and LOW total power
consumptions. They can each be measured to up to 999,999,999 Wh.

e There may be error between the sum of the three total power consumptions and the overall
total power consumption for the day.

¢ The sum of the total power consumption ratios will not necessarily equal 1.

/\/ Parameter Display No. 1 | Display No. | Unit Remarks
Jo>» 2
8 T 2 HIGH Total Power 000010 59595 | MWH-H kWh
o < Measurement
238 Consumption
€539 MIDDLE Total Power 000010 39999 | HWH-M kWh
8 oo Consumption
LOW Total Power 0000 t0 99595 WH -1 kWh
Consumption

The decimal point will change depending on the scale of the measurement value.

0.000 to 99.999
100.00 to 999.99
1000.0 to 9999.9
10000 to 99999
Pulse Input ON Time HIGH Total Power MIDDLE Total Power LOW Total Power HIGH Total Time
o Consumption Consumption o Consumption -
. e+03] L, D L D L 4D
M _nn 1 rrn ann 1 rarn 1 nn_nn
LIl L Ty Lo LLLALL LU [T LiLe L
-o PiH-H PuH-11 PHH-L ECH-H

Alternate on
= /;: display (15s '" m‘?n
LiC /o | 2utemato) |y g
"""" > 1 arn
- g E{ [ApRjRE)

ﬁH’m : -iji
I\]; Alternate on I\l;

1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
i
H display (1.5 s,
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
|
1
1
1
1

2/, i 1l
04/ 04| avemaie | [ AT
PR > nnnn
o LILILIL

c+=Al| 4 E+=All 1

y [&  Alternate on v |A

M3 /rc dISplay(1.lSS sEalalal
[y aUtOmath)> [ANRIRIN]
n dF 7T 1
LI LILILILI

e+al| 11 @ +Al I

=
]
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B HIGH, MIDDLE, and LOW Total Times
Q ¢ The HIGH total time will be displayed if the Key is pressed while the LOW total power

consumption is being displayed in the Professional Level of Measurement Mode. Press the

Key or [c2+ 2] Keys to switch between the HIGH total time, MIDDLE total time, and LOW

Function total time.

o [f the Key is pressed, the HIGH total time, MIDDLE total time, and LOW total time for the
previous day can be checked. (You can check the measurement log for the last 8 days.)The
ratio of each total time will be shown on display No. 2.

The ratios are calculated as shown below.

Total time ratio of a status = Total time of the status / Total time (HIGH +
N MIDDLE + LOW)

Measurement

¢ The total time is classified as HIGH, MIDDLE, or LOW status according to the HIGH and
LOW thresholds and totaled for each individual total time.

e The totals are kept for each day. The total times are reset to 0 when the day changes.

¢ Communications can be used to check the HIGH, MIDDLE, and LOW total times. They can
each be measured to up to 99,999 minutes.

e The sum of the individual times will not necessarily equal 24 hours even when the
measurement start time if 00:00 and the measurement end time is 24:00.

¢ The sum of the total time ratios will not necessarily equal 1.

Parameter Display No. 1 Display Unit Remarks
No. 2
- . Jor
HIGH Total O0-00to c4-00 |ECM-H Hour-minutes | The seconds are truncated for all g '8 g-
Time measurement values. g s S
— R =
MIDDLE Total |80-00to 24-00 |ECM-M Hour-minutes S53
) ®
Time Paec
LOW Total O0-00to 2H-00 |ECM-L Hour-minutes
Time
LOW Total Power MIDDLE Total
Consumption HIGH Total Time Time LOW Total Time Total Eigfg;rated
S By ) =
nrnn ar_nrn an_nrin - nn_rn R mnn
LiLi LiLi =L LI~ LI L LiLt
HH-1L ELM-H LM-M BNl i

__________________________________________

I Alternate on

— — —display (1.5s, —
/ )
U Lj / LJ 5 automatic) B U - "_-" L—,'
[€--mmee > nnnn
- B & L

+ ‘ +
~ 7
Alternate on

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
d nJ/r
i
]
1
1
1
1
1
]
1
1
1
1
1
1
1
1
1

display (1.5s,
| i r_rr
{147 [H) awomatc) | [H] - [
- d """" lq i
1 L
+Al| E+A]
Alternate on

= — — |display (1.5's, =

03/ 05 s 0100
n
Ll
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4.3 Output Terminal Function Settings
B

B Output Terminal 1 and Output Terminal 2 Function Settings
; e |t is possible to switch between a pulse output and an alarm output for both output terminal 1

and output terminal 2.

¢ Total Power Consumption Pulse Output

Function A pulse is output when the total power consumption reaches the number of pulses set by the
user in the Pulse Output Unit parameter.
For details, refer to pages 1-3, 2-10, and 3-20.

e Alarm Output
An alarm is output when the measurement value exceeds the rated value multiplied by the
set value.
For details, refer to pages 1-3, 2-13, and 4-24.

ltem Displayed characters | Settingrange | Default setting Unit
Q Output Terminal 1 Function Setting | 37.a offF, Palik, |Poll —
ALARM
Setting Active Power Alarm Output AL afF, all afF —
Regenerative Power Alarm Output | F.AL aFF, al aFF —
Current Alarm Output AAL aofF, aN ofF —
Voltage Alarm Output VAL ofFF, ol aFF —
T o Power Factor Alarm Output PFA éFF, éN é.FF —
8 -8 ¢<:. Reactive Power Alarm Output L'u’.FH: ?FF, af{ aFF —
3 o g Output Terminal 2 Function Setting | 36.a¢ ofF, Palik, |RLARM —
< g' 2 ALARRM
8 Q o Active Power Alarm Output PAL ofF, aN ofF —
Regenerative Power Alarm Output | AL ofF, aN aFF —
Current Alarm Output AAL ofF, ol ofF —
Voltage Alarm Output VAL ofF, ol ofF —
Power Factor Alarm Output PFR ofF, ol ofF —
Reactive Power Alarm Output LA ofF, ol aFF —

Note: You can move to the alarm output OFF/ON setting when you set an output terminal
function setting to AL ARM.

Procedure: Set the Output Terminal 1 Function Setting to an alarm output and set the
RUN Active Power Alarm Output to ON.
Operaton 4Pl 10 Press the el Key for at least 3 seconds to go from Measurement Mode

nnEyp to Operation Setting Mode.

,EI,LT': I 20 Press the Key or Keys to move from Applicable Circuit
- L0k HF to Professional Level PRal v .

PICH| 30 Press the A Key to go from Basic Level in the Operation Setting Mode

35.@[5 to Professional Level in Operation Setting Mode.
,I:I 'Z‘ ,I 'I ,L 40 Press the ] Key or Keys to move from Event Input Settings
‘-5,; -, F0.E05 to Output Terminal 1 Function Settings 58.a /.
Lo
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50 Press the [A] Key to go to setting status.
| 60 Press the [Al Key or [Cal+A] Keys to change from F.alik to AL ARM.

A | 70 Press the [O] Key to enter the setting and move to the setting status for
I X the Active Power Alarm Output Setting.

I 80 Press the [Al Key or [Cal+HA] Keys to change from o F to ali.

| 90 Press the [O] Key to enter the setting and move to the setting status for
RAL] the Regenerative Power Alarm Output Setting.
The other alarm output settings can be set in the same way. Here,
alarm outputs other than the active power alarm output are set to afFF.

=

1
=
1

—
-

——
-t

100 Press the [O] Key in the alarm output setting to enter the setting. To end
! the setting procedure, press the Key for at least 3 seconds to go
from Operation Setting Mode to Measurement Mode.
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]
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=
o
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=
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»

Bunesado
pasueApy

Note: The method for setting the output terminal 2 function is the same.
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4.4 Alarm Output

An alarm is output when the present measurement value exceeds the rated value multiplied
@ by the upper limit threshold or falls below the rated value multiplied by the lower limit
threshold.

runcion | ® This function can be used when an alarm output is set for a terminal output function.

e The alarm output upper and lower limit thresholds, hysteresis, and OFF/ON delays are set
consecutively.

» Hysteresis can be set to prevent the alarm output from turning ON and OFF frequently when
the measurement value is near to the alarm output threshold.

¢ The hysteresis is set as a percentage of the rated measurement value.

* An OFF delay can be set to keep the alarm output ON for the set time period after the
measurement value goes below the hysteresis range. Set the optimum value.

* An ON delay can be set to keep the alarm output OFF for the set time period after the
measurement value goes below the hysteresis range. Set the optimum value.

e [f the upper limit threshold of the alarm is set to the maximum value, the upper limit
alarm function will be disabled. If the lower limit threshold is set to the minimum value,
the lower limit alarm function will be disabled. Set the maximum or minimum value to
create either only an upper limit alarm or lower limit alarm.

¢ When the power supply is turned ON, alarm detection is started two seconds after the active
power is displayed.

e Operation indicators OUT1 or OUT2 (the indicator for the terminal that was set in the output
terminal function settings) will be ON when there is an alarm output.

e In the Setting Modes and Protection Setting Mode, both the measurements and the alarm
outputs are stopped.

¢ Automatic rotation is not performed while an alarm is output. When the alarm is cleared, the
automatic rotation starts again.

e The error display is given priority if an alarm criteria is met at the same time as when an error
occurs. However, the OUT 1 or OUT2 operation indicator will light.

¢ Refer to page 4-15 for the parameter settings, rated primary current, VT primary voltage, and
the rated power when a fixed voltage is set for simple measurements.

¢ The alarm priority for different targets is given in the following table.

o
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Alarm target Alarm display Priority
OVER UNDER
Active Power ov Pl LINPWR 1
Regenerative power | o’ FEF LN, REP 2
Voltage ar i LN VLE 3
Current or AM LIN. AM 4
Power Factor ar. PF LN, PF 5
Reactive Power ar. 0 LN O 6

Note: Alarms are output when the threshold and hysteresis criteria is met, and the time set for
the OFF delay or ON delay has passed.

e Alarm Output Time Charts
1) No Hysteresis, No OFF Delay, and No ON Delay

A
Upper limit threshold /\
Lower limit threshold
I ] Iy
e | Oy O gy
Operation indicators —— 1— H1 L] {1
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2) Hysteresis, but No OFF Delay and No ON Delay

A

A

A\

Upper limit threshold

Hysteresis
_ Hysteresis / A
Lower limit threshold \/AV y
Alarm status _I_U_ I
Alarm output — M| I
Operation indicators —1 | L1

3) OFF Delay, but No Hysteresis and No ON Delay

A

Upper limit threshold

Lower limit threshold

A\

Alarm status

OFF delay status
Alarm output
Operation indicator

— T
]

7

L]
-

i
Ij[

v
*1

v
*1

*1. The alarm output is OFF during the OFF delay time (indicated by the arrow in the above diagram) if the alarm status remains OFF.

4) ON Delay, but No Hysteresis and No OFF Delay

A

Upper limit threshold

Lower limit threshold

v

Alarm status

ON delay status
Alarm output
Operation indicator

B
pEE=

—1

||
||

E:E

v

A

A

*1 *1
*1.The alarm output is ON during the ON delay time (indicated by the arrow in the diagram above) if the alarm status continues ON.

5) Hysteresis and OFF Delay, but No ON Delay

Upper limit threshold
Hysteresis

Hysteresis
Lower limit threshold

Alarm status

OFF delay status
Alarm output
Operation indicator

*1. The alarm output is OFF during the OFF delay time (indicated by the arrow in the diagram above) if the alarm status continues OFF.

A

A\

— ]

L
-
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I Section 4 Advanced Operating Procedures

6) Hysteresis and ON Delay, but No OFF Delay

A\

Upper limit threshold
Hysteresis

Hysteresis / \V4
Lower limit threshold V4 /\\/

— T
Alarm status
ON delay status — Uk — T —

Alarm output
Operation indicator

v v v
*1 *1 *1

*1. The alarm output is ON during the ON delay time (indicated by the arrow in the diagram above) if the alarm status continues ON.

7) OFF Delay and ON Delay, but No Hysteresis

A

Upper limit threshold

o
>
§ 'Uo ¢<1 Lower limit threshold
(1] 2 Q
2i3 _ 1IN
oa 2 Alarm status — L L U1
» Qe OFF delay status e U
ON delay status — L] L E
Alarm output
Operation indicator
A v v
*1 *2 *1

*1. The alarm output is ON during the ON delay time (indicated by the arrow in the diagram above) if the alarm status continues ON.

*2. The alarm output is OFF during the OFF delay time (indicated by the arrow in the diagram above) if the alarm status continues OFF.

8) Hysteresis, OFF Delay, and ON Delay

A\

Upper limit threshold
Hysteresis

Hysteresis /

Lower limit threshold A /\\/
Alarm status _‘_‘% }: = - -
OFF delay status — H — —

ON delay status ——*"] > Mg
Alarm output _—
Operation indicator -

\4 v v v \4

*2 *1 *2 *1 %2

*1. The alarm output is ON during the ON delay time (indicated by the arrow in the diagram above) if the alarm status continues ON.

*2. The alarm output is OFF during the OFF delay time (indicated by the arrow in the diagram above) if the alarm status continues OFF.

e Alarm History

Alarms that occurred in the past can be checked using communications. Up to 10 alarms that
occurred in the past can be read out. If more than 10 alarms occur, the oldest alarms in the
history will be deleted. Data is not saved when there is a power interruption. Only the alarms that
occurred while power supply was ON can be read out from the history.
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B Active Power Alarm Output

&

Function

Setting

RUN

Operation

¢ This function can be used when the Active Power Alarm Output Setting is set to ON in the
Output Terminal Function Settings.

¢ To output an active power alarm when 4.4 kW is exceeded when using a KM20-CTF-5A
Special CT (rated power: 4 kW), set the upper limit threshold to 110.0%. If the power
fluctuates by +0.4 kW, frequent changes in the alarm output can be reduced by setting the
alarm output hysteresis to 10.0%.

¢ For details on the rated power, refer to page 4-15.

Note 1. This function cannot be used when measuring regenerative power.

Note 2. If the alarm output turns ON while active power is being measured and measurement of

regenerative power starts before the alarm is cleared, the output will turn OFF after the set OFF

delay time.
Item Displayed Setting range Defgult Unit
characters setting
Active Power Alarm Output SARAL — — —
Active Power Alarm Output Upper av EH Oto {500 800 % (percentage of
Limit Threshold 0001 1o 9959M rated input)
Active Power Alarm Output Lower LNEH OOt 500 an % (percentage of
Limit Threshold 0001 10 9959M rated input)
Active Power Alarm Output Hysteresis | AL H45 00t 1895 S50 % (percentage of
0001 1o 9959M rated input)

Active Power Alarm Output OFF ofFdlY 00t 555 30 s
Delay
Active Power Alarm Output ON Delay | oL 00t 595 oo s

During the threshold and hysteresis setting status, the parameter abbreviation will be shown
on display No. 2 for 1.5 seconds and then the rated power multiplied by the set value will be
displayed. The unit is watts and the decimal point will change depending on the scale of the
measurement value.

Procedure: The following procedure is used to set the upper limit threshold to 110.0%,
lower limit threshold to 50%, hysteresis to 10.0%, OFF delay to 5.0
seconds, and ON delay to 5.0 seconds when a KM20-CTF-5A Special CT
is being used.

4P | 10 Press the <&l Key for at least 3 seconds to go from Measurement Mode to
o

Operation Setting Mode.

Cl 'LT' —1 171 20 Press the [>] Key or Keys to move from Applicable Circuit L0.E 4P
to Professional Level PRal .

'-“':' 30 Press the [&] Key to go from Basic Level in the Operation Setting Mode to
_::'EE:__ C Professional Level in Operation Setting Mode.

40 Press the Key or Keys to move from Event Input Settings
F0.E05 to Output Terminal 1 Function Settings 58.a /.

] 50 Press the (Al Key to go to setting status.

| 60 Press the (Al Key or Keys to change from P.aliE to ALARM.
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I Section 4 Advanced Operating Procedures

PAL|

NG
AL

2
L LY

NG
AL

rn
neon

T
T L
4500

GG
LILILLI
|

70 Press the [O] Key to enter the setting and move to the setting status for
the Active Power Alarm Output Setting.

80 Press the [A] Key or Keys to change from afF to alN.

90 Press the [O] Key to enter the setting and move to the setting status for

other Alarm Output Setting.
100 Press the Key or Keys to move from Output Terminal 1

110

120

130

140

150

160

170

180

190

Function Settings 5o ! to Active Power Alarm Output 52.F.AL.

Press the Key to go to the setting status for the Upper Limit
Threshold.

ov.EH will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The
default setting is 80.0%, so 3.c'L!" will be shown on display No. 2.

Press the [A] Key or [ceHA] Keys to change from {I to . The setting is
180.0%, so ".20H will be shown on display No. 2.

Press the [>] Key or [c2l+3] Keys to change the digit.

Press the [A] Key or [ceHA] Keys to change from £ to !. The setting is
110.0%, so 1.4 will be shown on display No. 2.

Press the [O] Key to enter the setting and move to the Lower Limit
Threshold.

LUNEH will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The
default setting is 0.0%, so 4.001 will be shown on display No. 2.

Press the [>] Key or [c2l+3] Keys to change the digit.

Press the [A] Key or [ceHA] Keys to change from {I to 5. The setting is
50.0%, so 2Lk will be shown on display No. 2.
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4.4 Alarm Output I

200 Press the [O] Key to enter the setting and move to the Hysteresis.

210 RL.HY5 will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The
default setting is 5.0%, so .20 will be shown on display No. 2.

2200 Press the [A] Key or Keys to change from I to (. The setting is
15.0%, so 4.6401 will be shown on display No. 2.

230 Press the [>] Key or Keys to change the digit.

240 Press the [A] Key or Keys to change from 5 to [i. The setting is
10.0%, so 4.4 will be shown on display No. 2.

2500 Press the [O] Key to enter the setting and move to the OFF Delay.

260 Press the [>] Key or Keys to change the digit.

270 Press the (Al Key or Keys to change from 7 to 5.
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280 Press the [O] Key to enter the setting and move to the ON Delay.

290 Press the [>] Key or Keys to change the digit.

300 Press the [A] Key or Keys to change from i to 5.

310 Press the [O] Key to enter the set value. To end the setting procedure,
press the Key for at least 3 seconds to go from Operation Setting
Mode to Measurement Mode.
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B Regenerative Power Alarm Output
; ¢ This function can be used when the Regenerative Power Alarm Output Setting is set to ON

in the Output Terminal Function Settings.

¢ When using a KM20-CTF-5A Special CT, to output an regenerative power alarm when it falls

Function below 1.0 kW (rated power: 4 kW), set the lower limit threshold to 25.0%. If the power
fluctuates by +0.24 kW, frequent changes in the alarm output can be reduced by setting the
alarm output hysteresis to 6.0%.

o For details on the rated power, refer to page 4-15.

Note 1. This function cannot be used when measuring active power.

Note 2. If the alarm output turns ON while regenerative power is being measured and measurement of

active power starts before the alarm is cleared, the output will turn OFF after the set OFF delay

time.
Item Displayed characters | Setting range Defgult Unit
Q setting
Regenerative Power S3RAL — — —
Setiing Alarm Output
Regenerative Power av tH O0to (500 |BOO % (percentage of rated
Alarm Output Upper Limit | Z.00K to 9555M input)
Threshold
Regenerative Power LINEH 00t (500 |00 % (percentage of rated
Alarm Output Lower Limit | Z.00K to 9555M input)
Threshold
Regenerative Power ALHYS 00to 155 E¥H % (percentage of rated
g _UO g Alarm Output Hysteresis | 0.00K to 95955M input)
2es Regenerative Power ofdlY 00t 955 30 s
23 Alarm Output OFF Delay
2@ 3 Regenerative Power aldLY 00to 555 g s
@ Alarm Output ON Delay

During the threshold and hysteresis setting status, the parameter abbreviation will be shown
on display No. 2 for 1.5 seconds and then the rated power multiplied by the set value will be
displayed. The unit is watts and the decimal point will change depending on the scale of the

measurement value.
Procedure: The following procedure is used to set the upper limit threshold to 60.0%,
RUN lower limit threshold to 25%, hysteresis to 6.0%, OFF delay to 6.0
_ seconds, and ON delay to 4.0 seconds when a KM20-CTF-5A Special CT
Operation is being used.

:" ,':' :,' I’/\l’ 10 Press the |2l Key for at least 3 seconds to go from Measurement Mode to

nnEyp Operation Setting Mode.

,EH_'I ~1 1/ 20 Press the [3] Key or Keys to move from Applicable Circuit J0.E 4P

I

to Professional Level FRal v

O C N 30 Press the &l Key to go from Basic Level in the Operation Setting Mode to

=L . ; . .
INETS Professional Level in Operation Setting Mode.
'El l:l 'l 'I'I_ 40 Press the Key or [C+>] Keys to move from Event Input Settings
R F0.EC 5 to Output Terminal 1 Function Settings 500 /.
aug i
] 50 Press the (Al Key to go to setting status.
S0at

| 60 Press the [A] Key or Keys to change from P.aliE to ALARM.
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70 Press the [O] Key to enter the setting and press the [A] Key or [@+HA] Keys
PAL to go to the Regenerative Power Alarm Output Settings.

80 Press the Al Key or Keys to change from afFF to alV.

90 Press the [O] Key to enter the setting and move to the setting status for
! other Alarm Output Setting.

T Il 100 Press the ] Key or Keys to move from Output Terminal 1
Function Settings 50.0  to Regenerative Power Alarm Output 53.7.AL.

,':-,’,'_',’,’_-,' 110 Press the Key to go to the setting status for the upper limit
ol EH threshold.

,_-“'_,,'_-,' 120 o/’ .£H will be shown on display No. 2 for 1.5 seconds and then the

3201 operation value calculated from the threshold will be displayed. The
' default setting is 80.0%, so .20 will be shown on display No. 2. To
I 0T &
S £33
U 3‘_',};', 130 Press the ] Key or [=2+3] Keys to change the digit. €59
LY D@ o
(7}

LI L ,’,'_-,' 140 Press the [A] Key or Keys to change from & to f. The setting is

Juny 60.0%, so 4L will be shown on display No. 2.
[ nn . -
LiLL | 150 Press the [O] Key to enter the setting and move to the Lower Limit
UNEH Threshold.

7| 160 UNEH will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The

o

d.un default setting is 0.0%, so L.000! will be shown on display No. 2.
000
K ﬂ-&'.ﬂ-:'\’ 170 Press the 2] Key or [c2+3] Keys to change the digit.

|
LI LLLI 180 Press the (Al Key or Keys to change from [ to 2. The setting is

G.AGH 20.0%, so D80! will be shown on display No. 2.
]
" E',;, 190 Press the ] Key or [=2+3] Keys to change the digit.
L

LIl 200 Press the (Al Key or Keys to change from [ to 5. The setting is
it 25.0%, so (L will be shown on display No. 2.

.| 210 Press the [O] Key to enter the setting and move to the Hysteresis.
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2200 RL.H4Y5 will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The

ey

HELR default setting is 5.0%, so .20 will be shown on display No. 2.
r- |
L 230 Press the ] Key or [c2+3] Keys to change the digit.

abayin

LI L

Lo 240 Press the [Al Key or [c2+A] Keys to change from 5 to &. The setting is
ittt 6.0%, so £1.244 will be shown on display No. 2.

1
A 250 Press the [O] Key to enter the setting and move to the OFF Delay.

oF.di

iy

U "LE':' 2600 Press the 3] Key or [F9+3] Keys to change the digit.
of.dL

Il
L 2701 Press the (Al Key or [c@l+A] Keys to change from J to f.

280 Press the [O] Key to enter the setting and move to the ON Delay.
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1
Ll 2901 Press the 3] Key or [c2l+3] Keys to change the digit.
1

oN.dLY

,'_-,' ,'_',' 300 Press the [A] Key or [ce+A] Keys to change from £ to &.

I ARA| 310 Press the [O] Key to enter the set value. To end the setting procedure,
CIRA press the Key for at least 3 seconds to go from Operation Setting
Mode to Measurement Mode.
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B Current Alarm Output

¢ This function can be used when the Current Alarm Output Setting is set to ON in the Output
@ Terminal Function Settings.
Function

¢ The alarm criteria is an OR of the status of the phases (if one phase exceeds the threshold).
An AND of status of the phases is used to clear the alarm. (All phases exceed the threshold
and hysteresis.)

e To output an current alarm when 5.0 A is exceeded (rated current: 5 A) when using a
KM20-CTF-5A Special CT, set the upper limit threshold to 100.0%. If the current fluctuates
by +0.3 A, frequent changes in the alarm output can be reduced by setting the alarm output
hysteresis to 6.0%.

e For details on the rated current, refer to page 4-15.

Q Item Displayed characters | Setting range 2:;?:5 Unit
Current Alarm Output SYARAL — — —

Setting Current Alarm Output av EH 00t 1200 | 1ol % (percentage of rated
Upper Limit Threshold 00010 9591R input)
Current Alarm Output UNEH 00t 200 |00 % (percentage of rated
Lower Limit Threshold 000 t0 55991AR input)
Current Alarm Output ALHYS 00t 55 4 % (percentage of rated
Hysteresis 00010 9591R input)
Current Alarm Output oFdlY 00t 855 140 s
OFF Delay
Current Alarm Output ON | aN.dL Y 00t 855 o s
Delay

During the threshold and hysteresis setting status, the parameter abbreviation will be shown
on display No. 2 for 1.5 seconds and then the rated current multiplied by the set value will be
displayed. The unit is amperes and the decimal point will change depending on the scale of
the measurement value.
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Procedure: The following procedure is used to set the upper limit threshold to 100.0%,
lower limit threshold to 90%, hysteresis to 6.0%, OFF delay to 10.0
seconds, and ON delay to 1.0 seconds when a KM20-CTF-5A Special CT

RUN

Operaton is being used.
JP 4| 10 Press the &l Key for at least 3 seconds to go from Measurement Mode to
nnLyp Operation Setting Mode.
Cl ".Tl ,:' " ,'/ 20 Press the [»] Key or [c2+/>] Keys to move from Applicable Circuit 0.t 4P
- to Professional Level PRal .
F "EP| 30 Press the A Key to go from Basic Level in the Operation Setting Mode to
SnT C Professional Level in Operation Setting Mode.
JLCL
,El ,:' ,l ‘l'l_ 40 Press the Key or Keys to move from Event Input Settings
el J0.EC5 to Output Terminal 1 Function Settings 50.a /.
0.0 1
L1 90 Press the A] Key to go to setting status.
Sl
60 Press the (Al Key or Keys to change from P.alik to AL ARM.
500 1)
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80

90

100

110

120

| 70 Press the [O] Key to enter the setting and press the [A] Key or[c@HA] Keys

to go to the Current Alarm Output Settings.

Press the [A] Key or [ceHA] Keys to change from aF F to al.

Press the [O] Key to enter the setting and move to the setting status for
other Alarm Output Setting.

Press the 2] Key or [<2+3] Keys to move from Output Terminal 1
Function Settings 50.a ! to Current Alarm Qutput 54AAL .

Press the (A Key to go to the setting status for the upper limit threshold.

ov .EH will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The
default setting is 110.0%, so 5.50F will be shown on display No. 2.

130 Press the ] Key or[cel+3] Keys to change the digit.

140 Press the [A] Key or [Eel+A] Keys to change from ! to [. The setting is

100.0%, so 5.L0A will be shown on display No. 2.

150 Press the [O] Key to enter the setting and move to the Lower Limit

Threshold.

160 LUN.EH will be shown on display No. 2 for 1.5 seconds and then the

operation value calculated from the threshold will be displayed. The
default setting is 0.0%, so 4.00A will be shown on display No. 2.

170 Press the 2] Key or [c<2+[3] Keys to change the digit.

180 Press the [Al Key or [c2+A] Keys to change from {I to 5. The setting is

90.0%, so H.5LF will be shown on display No. 2.

190 Press the [O] Key to enter the setting and move to the Hysteresis.

200 AL.HHY5 will be shown on display No. 2 for 1.5 seconds and then the

operation value calculated from the threshold will be displayed. The
default setting is 0.0%, so 4.00A will be shown on display No. 2.

210 Press the 2] Key or [@+>] Keys to change the digit.
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2200

230

240

250

260

270

280

290

300

Press the [A] Key or Keys to change from 5 to &. The setting is
60.0%, so .35 will be shown on display No. 2.

Press the [O] Key to enter the setting and move to the OFF Delay.

Press the [Al Key or [@+A] Keys to change from {i to .

Press the [>] Key or [2+3] Keys to change the digit.

Press the [Al Key or [@+A] Keys to change from 3 to .

Press the [O] Key to enter the setting and move to the ON Delay.

Press the 2] Key or [2+3] Keys to change the digit.

Press the [Al Key or [@+A] Keys to change from {i to .

Press the [C] Key to enter the set value. To end the setting procedure,

press the Key for at least 3 seconds to go from Operation Setting
Mode to Measurement Mode.
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B Voltage Alarm Output
¢ This function can be used when the Voltage Alarm Output Setting is set to ON in the Output

@ Terminal Function Settings.
¢ The alarm criteria is an OR of the status of the phases (if one phase exceeds the threshold).
An AND of status of the phases is used to clear the alarm. (All phases exceed the threshold
and hysteresis.)

o Set the upper limit threshold to 83.3% to output a voltage alarm when it exceeds 400 V. If the
voltage fluctuates by +10 V, frequent changes in the alarm output can be reduced by setting
the alarm output hysteresis t0 2.1%.

¢ For details on the rated voltage, refer to page 4-15.

Function

Note:  The voltage alarm cannot be used for simple measurements.
Q Item Displayed characters | Setting range 2:;?:5 Unit
Voltage Alarm Output S50 AL — — —
Setting Voltage Alarm Output aV £H 00t 2040 Hion % (percentage of rated
Upper Limit Threshold 000 to 9591V input)
Voltage Alarm Output LNEH OOt 1200 |00 % (percentage of rated
Lower Limit Threshold 000 to 55991y input)
Voltage Alarm Output AL R4S OOt 1559 S0 % (percentage of rated
Hysteresis 000 to 55991 input)
Voltage Alarm Output ofdlY O0to 58559 a0 s
OFF Delay
Voltage Alarm Output ON | ah.dl Y 0010955 on s
Delay

During the threshold and hysteresis setting status, the parameter abbreviation will be shown
on display No. 2 for 1.5 seconds and then the rated voltage multiplied by the set value will be
displayed. The unit is volts and the decimal point will change depending on the scale of the
measurement value.
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Procedure: The following procedure is used to set the upper limit threshold to 83.3%,
lower limit threshold to 75.0%, hysteresis to 2.1%, OFF delay to 0.0
seconds, and ON delay to 3.0 seconds.

RUN

Operation

0201
A
OiEYP

10 Press the [=2l Key for at least 3 seconds to go from Measurement Mode to
Operation Setting Mode.

171 20 Press the [>] Key or [c@l+3] Keys to move from Applicable Circuit L85 4P
to Professional Level PRaly.

C Ol 30 Press the Al Key to go from Basic Level in the Operation Setting Mode to
Professional Level in Operation Setting Mode.

| 40 Press the Key or [@+>] Keys to move from Event Input Settings
F0.ECS to Output Terminal 1 Function Settings 58.a /.

] 50 Press the (Al Key to go to setting status.

60 Press the [Al Key or [=@+A] Keys to change from F.alik to ALARM.

| 70 Press the [O] Key to enter the setting and press the [A] Key or [CRlHA] Keys
to go to the Voltage Alarm Output Settings.
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80 Press the (Al Key or Keys to change from aFF to alV.
v AL
,E'I l, ‘E,l ,'_TI 'IV'I 90 Press the [O] Key to enter the setting and move to the setting status for
TR other Alarm Output Setting.
0.0 1
,’ ,’ ,'_-,','_-,' 100 Press the 3] Key or [c2l+3] Keys to move from Output Terminal 1
couan Function Settings 50.a ! to Voltage Alarm Output 55.°.AL .

I
ILLLIT 110 Press the [A] Key to go to the setting status for the upper limit threshold.

oV EH

I 'I'l"l l'-l' 120 o/ .£H will be shown on display No. 2 for 1.5 seconds and then the
,_.375',.;, operation value calculated from the threshold will be displayed. The
SC LY default setting is 110.0%, so 528.0Y will be shown on display No. 2.

I 1| 130 Press the (Al Key or Keys to change from {to [. The setting is
ILr.Ll 10.0%, so 48.0¢ will be shown on display No. 2.

HA.0V
NG -
LI [LILI| 140 Press the ] Key or c2l+3] Keys to change the digit. Tor
Ha.0v ) T2
g5
mm 1 150 Press the [&] Key or Keys to change from {to A. The setting is €5 2
Lo 80%, so I54.0¥ will be shown on display No. 2. 2@a
38407
,'_-,','_:,' ,'_-,' 160 Press the 3] Key or [2+3] Keys to change the digit.
4L
MO 7T 170 Press the [A] Key or Keys to change from [ to 3. The setting is
L s )
Y 83%, so F58.4 will be shown on display No. 2.
1964
no :{—_ 180 Press the 3] Key or Eel+1>] Keys to change the digit.
RELTAT,
——————v 190 Press the [Al Key or Keys to change from [ to 3. The setting is
,'_ ,','_-,' _-,' 83.3%, so 355.5/ will be shown on display No. 2.
15987
IELLT 200 Press the [O] Key to enter the setting and move to the Lower Limit
Lo
N LH Threshold.
LUV C

T 210 UkeH will be shown on display No. 2 for 1.5 seconds and then the
" / operation value calculated from the threshold will be displayed. The
default setting is 0.0%, so £.00Y will be shown on display No. 2.

17171 1]
LILILLLI| 220 Press the [ Key or[cl+[»] Keys to change the digit.

Li.LiLy
,'_‘,' ,'_-,','_',' 230 Press the [A] Key or Keys to change from & to "I. The setting is
I35.00 70%, so 33604 will be shown on display No. 2.
LT N
LI 1L,Ll[ 240 Press the ] Key or [€a+] Keys to change the digit.
335 M1
R}
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I Section 4 Advanced Operating Procedures

oN.dL Y

A
LIl
oN.dly

1 |
L
ohdl Y

[
03,7
500 AL

250

260

270

280

290

300

310

320

330

340

350

360

370

380

Press the [A] Key or [ceHA] Keys to change from {I to 5. The setting is
75%, so F60.0Y will be shown on display No. 2.

Press the [O] Key to enter the setting and move to the Hysteresis.

ALHYS will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The
default setting is 5.0%, so 2.0V will be shown on display No. 2.

Press the [>] Key or[cel+3] Keys to change the digit.

Press the [A] Key or [ceHA] Keys to change from 5 to 2. The setting is
2.0%, so 540V will be shown on display No. 2.

Press the [>] Key or[cel+3] Keys to change the digit.

Press the [A] Key or [ceHA] Keys to change from {I to !. The setting is
2.1%, so .08" will be shown on display No. 2.

Press the [O] Key to enter the setting and move to the OFF Delay.

Press the [>] Key or[cel+3] Keys to change the digit.

Press the [A] Key or[cel+HA] Keys to change from F to .

Press the [O] Key to enter the setting and move to the ON Delay.

Press the [>] Key or[cel+3] Keys to change the digit.

Press the [A] Key or[cel+HA] Keys to change from i to 3.

Press the [O] Key to enter the set value. To end the setting procedure,
press the Key for at least 3 seconds to go from Operation Setting
Mode to Measurement Mode.
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4.4 Alarm Output I
B Power Factor Alarm Output
; ¢ This function can be used when the Power Factor Alarm Output Setting is set to ON in the

Output Terminal Function Settings.
e Set the lower limit threshold to 90% to output a power factor alarm when the power factor
Function falls below 0.9. If the power factor fluctuates by +0.08, frequent changes in the alarm output
can be reduced by setting the alarm output hysteresis to 8%.

Note 1. This function cannot be used when measuring regenerative power.

Note 2. If the alarm output turns ON while active power is being measured and measurement of
regenerative power starts before the alarm is cleared, the output will turn OFF after the set OFF
delay time.

Note 3. The power factor alarm cannot be used for simple measurements.

Item Displayed characters | Setting range Defz.iult Unit
Q setting
Power Factor Alarm SEPFR — — —
Setting OUtpUt
Power Factor Alarm oV EH 00t 00 HHH % (percentage of rated
Output Upper Limit 00010 00 input)
Threshold
Power Factor Alarm LNEH 00t 100 0 % (percentage of rated
Output Lower Limit 000t 100 input)
Threshold
Power Factor Alarm ALHYS 00t 19 5 % (percentage of rated
Output Hysteresis 00010 00 input) -
Power Factor Alarm ofdLy 0010555 3n s o 'Uo E
Output OFF Delay 22s
Power Factor Alarm alNdly f0t0 5955 o0 S E‘ 2". 3
Output ON Delay g t.g 3

During the threshold and hysteresis setting status, the parameter abbreviation will be shown
on display No. 2 for 1.5 seconds and then 1.00 multiplied by the set value will be displayed.

Procedure: The following procedure is used to set the upper limit threshold to 100.0%
RUN (OFF), lower limit threshold to 90%, hysteresis to 8%, OFF delay to 7.0
seconds, and ON delay to 1.0 second.

Operation

,’ 10 Press the [<al Key for at least 3 seconds to go from Measurement Mode to
nALuo Operation Setting Mode.
LIl jl

- " 1/ 20 Press the 3] Key or [©2+3] Keys to move from Applicable Circuit J0.- 5P
- to Professional Level PRal V.

F "EP| 30 Press the A Key to go from Basic Level in the Operation Setting Mode to
EL— C Professional Level in Operation Setting Mode.

'- .
LIC [ 40 Press the Key or Keys to move from Event Input Settings
S0n ! 30ECS to Output Terminal 1 Function Settings 5.4 1.

] 50 Press the |[A] Key to go to setting status.

| 60 Press the &l Key or Keys to change from P.alik to AL ARM.

| 70 Press the [O] Key to enter the setting and press the [A] Key or [COHA] Keys
oc\g to go to the Power Factor Alarm Output Settings.
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80 Press the [A] Key or el H{A] Keys to change from afFF to alN.

rim| 90 Press the [O] Key to enter the setting and move to the setting status for
| other Alarm Output Setting.

‘I ll"l [ 100 Press the ] Key or ©2+3] Keys to move from Output Terminal 1
o Function Settings 5.a  to Power Factor Alarm Output 55.7F.A.

Lf| 110 Press the (Al Key to go to the setting status for the upper limit threshold.

rr| 120 a¥.£H will be shown on display No. 2 for 1.5 seconds and then the
LI operation value calculated from the threshold will be displayed. The
L default setting is 100.0%, so LI will be shown on display No. 2. The
upper limit threshold does not change, so leave it as it is.

‘-I','-' 130 Press the [O] Key to enter the setting and move to the Lower Limit
UNEH Threshold.

'-,','-,' 140 LNEH will be shown on display No. 2 for 1.5 seconds and then the

[}
L L [
To> nnn operation value calculated from the threshold will be displayed. The
§ Ta default setting is 0%, so 4.0 will be shown on display No. 2.
3 s S Ty
€S58 Lo
fea nonl 150 Press the ] Key or (2421 Keys to change the digit.

LI 11| 160 Press the (Al Key or [D+HA] Keys to change from I to 5. The setting is
non 90%, so .50 will be shown on display No. 2.

1| 170 Press the [O] Key to enter the setting and move to the Hysteresis.

ALHYS
| 180 AL HY5 will be shown on display No. 2 for 1.5 seconds and then the
| operation value calculated from the threshold will be displayed. The
0.0s default setting is 5%, so 4.05 will be shown on display No. 2.
rc|
L 190 Press the ] Key or[c@l+[»] Keys to change the digit.
05|
b
A 200 Press the [A] Key or [<el+A] Keys to change from 5 to &. The setting is
Q_BH| 8%, so .08 will be shown on display No. 2.
TN
F-c‘f -"-' 210 Press the [O] Key to enter the setting and move to the OFF Delay.
.00 3
,'_-,’ ,'_-,' 220 Press the 2] Key or [©2+/3] Keys to change the digit.
oF.dly

‘r‘, ’r{ 230 Press the [A] Key or [c@+/A] Keys to change from 3 to .

of diY
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|
LL
al.dl

A
LIl
i

[l
Ll

2400 Press the [O] Key to enter the setting and move to the ON Delay.

250 Press the ] Key or [c@+[3] Keys to change the digit.

260 Press the [A] Key or [cel+IA] Keys to change from £ to /.

270 Press the [O] Key to enter the set value. To end the setting procedure,
press the Key for at least 3 seconds to go from Operation Setting
Mode to Measurement Mode.
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I Section 4 Advanced Operating Procedures

B Reactive Power Alarm Output
; ¢ This function can be used when the Reactive Power Alarm Output Setting is set to ON in the

Output Terminal Function Settings.

¢ To output a reactive power alarm when 0.4 kvar is exceeded when using a KM20-CTF-5A

Function Special CT (rated power: 4 kvar), set the upper limit threshold to 10.0%. If the power
fluctuates by +0.02 kvar, frequent changes in the alarm output can be reduced by setting the
alarm output hysteresis to 0.5%.

o For details on the rated power, refer to page 4-15.

Note 1. This function cannot be used when measuring regenerative power.

Note 2. If the alarm output turns ON while active power is being measured and measurement of

regenerative power starts before the alarm is cleared, the output will turn OFF after the set OFF

delay time.
Item Displayed characters | Setting range Defgult Unit
Q setting
Reactive Power Alarm SnAAL — — —
Setting OUtpUt
Reactive Power Alarm oV EH OOt 500 |BOO % (percentage of rated
Output Upper Limit 0001 to 99559M input)
Threshold
Reactive Power Alarm LNEH OOt 500 |00 % (percentage of rated
Output Lower Limit 0001 to 99559M input)
Threshold
Reactive Power Alarm ALHYS Ot 55 S0 % (percentage of rated
g _UO g Output Hysteresis 0001 to 99559M input)
2es Reactive Power Alarm ofdlY 00t 595 aa s
23 Output OFF Delay
ﬁ ad Reactive Power Alarm alNdt Y 001535 |4f s
Output ON Delay

During the threshold and hysteresis setting status, the parameter abbreviation will be shown
on display No. 2 for 1.5 seconds and then the rated power multiplied by the set value will be
displayed. The unit is volt-amperes and the decimal point will change depending on the scale
of the measurement value.

Procedure: The following procedure is used to set the upper limit threshold to 10.0%,

RUN lower limit threshold to 0.0%, hysteresis to 0.5%, OFF delay to 15.0

_ seconds, and ON delay to 7.0 seconds when a KM20-CTF-5A Special CT
Operation is being used.

:,’ ,':' :,’ ,'m' 10 Press the [<2l Key for at least 3 seconds to go from Measurement Mode to

nnEyp Operation Setting Mode.

o -
o

—

"/ 20 Press the 3] Key or [cel+»] Keys to move from Applicable Circuit Ji.E 4P
1

|
[} . -
- to Professional Level PRal v .

or '-, [l 30 Press the Key to go from Basic Level in the Operation Setting Mode to
I0ES Professional Level in Operation Setting Mode.

40 Press the Key or [C+>] Keys to move from Event Input Settings
F0.EC5 to Output Terminal 1 Function Settings 50.0 1.

] 50 Press the IA| Key to go to setting status.
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60 Press the (Al Key or Keys to change from P.aliE to AL ARM.

70 Press the [O] Key to enter the setting and press the [A] Key or [@+HA] Keys
to go to the Reactive Power Alarm Output Settings.

80 Press the [Al Key or Keys to change from afFF to alV.

90 Press the [O] Key to enter the set value.

100 Press the 3] Key or [c2l+3] Keys to move from Output Terminal 1
Function Settings 50.a ! to Reactive Power Alarm Output 57.4AL .

110 Press the [&] Key to go to the setting status for the upper limit threshold.

120 o/’ .£H will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The
default setting is 80.0%, so 3.20! will be shown on display No. 2.

130 Press the ] Key or [2+3] Keys to change the digit.

)
=
o
(2]
[1]
(o}
[=
=
(1]
»
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140 Press the [A] Key or Keys to change from & to /. The setting is
10.0%, so 0.4 will be shown on display No. 2.

150 Press the [O] Key to enter the setting and move to the Lower Limit
Threshold.

160 LUN.EH will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The
default setting is 0.0%, so {00 will be shown on display No. 2. The
lower limit threshold does not change, so leave it as it is.

170 Press the [C] Key to enter the setting and move to the Hysteresis.

180 AL.HYS will be shown on display No. 2 for 1.5 seconds and then the
operation value calculated from the threshold will be displayed. The
default setting is 5.0%, so {I.20} will be shown on display No. 2.

190 Press the ] Key or [2+3] Keys to change the digit.

200 Press the (Al Key or Keys to change from 5 to [i. The setting is
0.0%, so L.001 will be shown on display No. 2.

210 Press the ] Key or [c2+/3] Keys to change the digit.
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LI, | 2200 Press the [A] Key or [+A] Keys to change from £ to 5. The setting is
Gt 0.5%, so .02¥ will be shown on display No. 2.

- T 230 Press the [O] Key to enter the setting and move to the OFF Delay.

240 Press the [A] Key or [c@+/A] Keys to change from [ to /.

{ 71.01] 250 Press the 3] Key or [2+[>] Keys to change the digit.

aF.diY
,' ,'_-,' 260 Press the [A] Key or [c@+/A] Keys to change from 7 to 5.
aFdiY
O
LILLLI 270 Press the[O] Key to enter the setting and move to the ON Delay.
ol
kY] iy
LiLi,L1| 280 Press the 3] Key or [cal+3] Keys to change the digit.
oN.dld
o ——
§ -g 5 ,'— I'-l' 290 Press the [A] Key or [©+A] Keys to change from [ to .
885 ahdly
= 30
deao (1 1] 300 Press the [O] Key to enter the set value. To end the setting procedure,
’{, LL.Li press the [<e] Key for at least 3 seconds to go from Operation Setting
|

AL Mode to Measurement Mode.
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4.5 Total Regenerative Energy and Total

Reactive Power Consumption
B

; ¢ The total regenerated energy and total reactive power consumption are found. Three totals are

found for the reactive power consumption: phase leading reactive power consumption, phase
lagging reactive power consumption, and the sum of the absolute values of the phase leading
and phase lagging reactive power consumptions.
Definition of Phase Leading and Phase Lagging Reactive Power
Consumptions
Regardless of whether power is active or regenerative, if the phase is leading, the power
consumption is included in the total leading reactive power consumption, and if the phase
is lagging, the power consumption is included in the total lagging reactive power
consumption. The total reactive power consumption is the sum of the absolute values of
the total leading reactive power consumption and the total lagging reactive power
consumption. Whether the reactive power is leading or lagging is determined by the
current phase in reference to the voltage.

Function

)
Leading reactive power 3 _UO g
-Q —90 —-Q 00 <
Example 2 O = 9Q
Active power: .| [T = |
Regenerative » k c = )
Reactive power: Leading - \ > a 8 g
. [+
& —180 (¥ ) v 2 (7]
e ™ / 5
I > 0 'z —
o B ~
= +180 e 5
[} ~ =
o A Example 1
o «— ) .
2 | Active power: Active
o} Reactive power: Lagging

+a +90° +a
Lagging reactive power

The following totals are calculated regardless of whether the power is active or
regenerative.

Total leading reactive power consumption: —Q is totaled.

Total lagging reactive power consumption: +Q is totalled.

Total reactive power consumption: Absolute values of both +Q and -Q are
totalled.

B Consumed Power Save Selection

¢ One of the following parameters can be logged every 5 minutes: regenerative power
@ consumption, leading reactive power consumption, lagging reactive power consumption, or total
reactive power consumption.

Function

Item Displayed characters Setting range Default Unit

Q setting
Consumed Power GOS0 -W, YRR, VARRL, | -W -
Save Selection VARA

Setting

-i: Total Regenerated Energy

/' AR.d: Total leading reactive power consumption
/' AR.L: Total lagging reactive power consumption
¥ AR.A: Total reactive power consumption
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I Section 4 Advanced Operating Procedures

RUN

Operation

Procedure: The following procedure is used to set the Consumed Power Save
Selection to the Total Reactive Power Consumption.

_ 1
W
6. 5L

10

20

30

40

50

60

70

Press the [=e| Key for at least 3 seconds to go from Measurement Mode to
Operation Setting Mode.

Press the 2] Key or [c2+3] Keys to move from Applicable Circuit £0.F 4P
to Professional Level PRal .

Press the [A&| Key to go from Basic Level in the Operation Setting Mode to
Professional Level in Operation Setting Mode.

Press the Key or [2+>] Keys to move from Event Input Settings
30.EC5 to Consumed Power Save Selection AI.C5L .

Press the [A] Key to go to setting status.

Press the (Al Key or [c@l+A] Keys to change from - to ¥ AR.A.

Press the [O] Key to enter the set value. To end the setting procedure,
press the Key for at least 3 seconds to go from Operation Setting
Mode to Measurement Mode.
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B Total Regenerated Energy
9 e The total regenerated energy will be displayed if the >| Key is pressed while the LOW total

power consumption is being displayed in the Professional Level of Measurement Mode.
¢ The totals are kept for each day. The total regenerated energy can be checked in watt-hours.
Function It can be measure to up to —999,999,999 Wh.

When —999,999,999 Wh is reached, the value is initialized to 0 Wh.
Note: The minus sign is not displayed.

Item Display No. 1 | Display No. 2 Unit Remarks
N Total Regenerated | {0 to 33555 | -/ -kWh | If the total power consumption exceeds
Energy =M -MWh | -9,999.9 kWh, the unit indicator will
Measurement
change to -MWh.
LOW Total Ppwer Total Regenerated RE;@L\I;: ?;c::c\,%r
Consumption | Energy s Consumption
ar_nn e nnr
L~ U [ LIl L
ECM-L -HWH i Hd

)
=
o
(2]
[1]
(o}
[=
=
(1]
»
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B Total Leading Reactive Power Consumption
9 ¢ The total leading reactive power consumption will be displayed if the [»>] Key is pressed while

the total regenerated energy is being displayed in the Professional Level of Measurement
Mode. Press the ] Key or Keys to switch between the total leading reactive power
Function consumption, total lagging reactive power consumption, and total reactive power
consumption.
e The totals are kept for each day.
The total leading power consumption, total lagging power consumption, and total reactive
power consumption can be checked in var-hours. They can each be measured to up to
999,999,999 varh.
When 999,999,999 varh is reached, the value is initialized to 0 varh.

Item Display No. 1 | Display No. 2 Unit Remarks
N Total Leading |00 to 55555 |/vHd kvarh | If the total leading reactive power consumption
Reactive MyHA Mvarh | exceeds 9,999.9 kvarh, the unit indicator will
Measurement
Power change to Mvarh.
Consumption
Total Lagging |0 to 59595 |NVHED kvarh | If the total leading reactive power consumption
Reactive My H.G Mvarh | exceeds 9,999.9 kvarh, the unit indicator will
Power change to Mvarh.
Consumption
Total Reactive |0 to 59559 |lKVYHR kvarh | If the total leading reactive power consumption
Power MyHR Mvarh | exceeds 9,999.9 kvarh, the unit indicator will
g -50 E Consumption change to Mvarh.
8 2 § Total Regenerated Energy Total Leading Total Lagging Total Reactive Power Simple Temperature
a3 oty ReadtivePower ) RORMOTONT B
=50 nn - nn N nn N nnr - T nnr
2@c L L L L L
-lWH 1 HA I HG Iy HA EEMP
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4.6 Measurement Value Displays
B

B Automatic Rotation
; e When automatic rotation is set to ON, the display automatically moves through the

parameters in the Measurement Mode at a set interval.

e If a key operation is performed during automatic rotation, the display is momentarily held.

Function Automatic rotation starts 5 seconds after the transition time elapses after the last key
operation.

o If automatic rotation is set to ON when the device is started, the WAL E display is cleared and
automatic rotation starts 5 seconds after the set time elapses after moving to Measurement
Mode.

Note 1. The Professional Level (FFal /') is not displayed.

Note 2. When the protection level is set to 2, measurement parameters in the Professional

Level will not be displayed.

Default
Item Displayed characters | Setting range © i,iu Unit
Q setting
Automatic Rotation G IREE ofF, aN ofF —
Setting Transition Time RECM to 95 3 s
Procedure: The following procedure is used to set automatic rotation to ON and set
RUN the transition time to 5 seconds.
Operation

:,' ,':' :,' l’/\l’ 10 Press the [<2| Key for at least 3 seconds to go from Measurement Mode to

nnEyp Operation Setting Mode.

)
-
o
(2]
[1]
(o}
[=
=
(1]
»
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Il

—

/| 20 Press the 3] Key or [c2+>] Keys to move from Applicable Circuit Si.E 4P

0=
I . -
to Professional Level PRatl V.

o

A d

)
L

—

AT '-“':’ 30 Press the [Al Key to go from Basic Level in the Operation Setting Mode to

INES Professional Level in Operation Setting Mode.

,_:,,': ,': 40 Press the [>] Key or Keys to move from Event Input Settings
G IREE F0.EC5 to Automatic Rotation Settings & (FEE.

50 Press the Key to go to the setting status for the Automatic Rotation

E ,',E’}_-,';| Setting.

60 Press the (Al Key or Keys to change from afFF to alV.

Al 70 Press the [O] Key to enter the setting and move to the setting status for
Qrm the Transition Time.

,'-,' | 80 Press the 2] Key or Keys to change the digit.

90 Press the (&I Key or Keys to change from 7 to 5.
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g ‘l 100 Press the [O] Key to enter the set value. To end the setting procedure,

_ |
r I‘I-Jll.’:. press the (2] Key for at least 3 seconds to go from Operation Setting
LnbE Mode to Measurement Mode.
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B Measurement Parameter Display Selection
; ¢ The display of Measurement Mode parameters can be set to OFF or ON.

e The display of Professional Level (FFal ') cannot be set.

Note 1. If all parameters in the basic level of the Measurement Mode are set to OFF, the

Function display moves directly to Professional Level without displaying PRl when moving
to Measurement Mode.

Note 2. If all parameters in the Measurement Mode Professional Level are set to OFF,
Professional Level (PFal ') is also not displayed.

Note 3. If all parameters are set to OFF, only the active power is displayed.

Note 4. When the protection level is set to £, the Professional Level (FFal) will not be
displayed.

Note 5. The current and voltage can be set regardless of the applicable circuit settings.

Note 6. When there is an alarm output or an error, display of the measurement value that

caused the alarm output or error is set to ON regardless of the display setting. This
applies to the following measurement values:
Active power, current, voltage, power factor, reactive power, and frequency. The
display then operates according to the display settings after the alarm output or error
is cleared. However, even if display of the measurement value that was displayed
when the alarm output or error was cleared is set to OFF, the measurement value will
stay until the display moves to another measurement value.

Item Displayed characters | Setting range Default setting Unit
Q Measurement Parameter |&c2.d5L ofF, aN Refer to the following table. | —
Display Selection

Setting
The measurement parameter display items, display order, and default settings are shown g_uo g
in the following table. § . §
Display order Parameters Display No. 2 | Default < g 8
setting fea
1 Active Power i all
2 Total Power Consumption WH ol
3 Current 1 A-1 all
4 Current 2 fA-2 all
5 Current 3 A-3 al
6 Voltage 1 V-l all
7 Voltage 2 V-2 all
8 Voltage 3 V-3 all
9 Power Factor PF all
10 Reactive Power VAR all
11 Frequency HY all
12 Calculated CO, Lad all
13 Converted Monetary Cost CHG aFF
14 Pulse Converted Value 1 vl aFF
15 Pulse Converted Value 2 e aFF
16 Time ECME al
17 Total Pulse Input Count CNE all
18 Specific Power Consumption WHIP all
19 Pulse Input ON Time -al all
20 HIGH Total Power Consumption WH-H ol
21 MIDDLE Total Power Consumption | WH-M ol
22 LOW Total Power Consumption WH-L ol
23 HIGH Total Time ECM-H al
24 MIDDLE Total Time ECM-M al
25 LOW Total Time ECM-L all
26 Total Regenerated Energy -0 aFF
27 Total Leading Reactive Power VHA aFF
28 Total Lagging Reactive Power VHG aFF
29 Total Reactive Power vHA aFF
30 Simple Temperature EEM aFF
31 Product Information PRACE all
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RUN

Operation

Procedure: The following procedure is used to set all measurement parameter display
selections to ON.

H

- ol
v H.d

/.I

10

20

30

40

50

60

70

80

Press the [=e| Key for at least 3 seconds to go from Measurement Mode to
Operation Setting Mode.

Press the [>] Key or Keys to move from Applicable Circuit J0.E 4P
to Professional Level PRal .

Press the 2| Key to go from Basic Level in the Operation Setting Mode to
Professional Level in Operation Setting Mode.

Press the Key or [C+>] Keys to move from Event Input Settings
F0.EC 5 to Measurement Parameter Display Selections &c'.d.5L .

Press the (2] Key to go to the setting status for the Active Power .

Press the [O] Key to go to the setting status for the Conversion to
Monetary Cost L HL.

Press the [A] Key or Keys to change from afF to alN.

Press the [O] Key to change the set value and move to the setting status

for the Pulse Conversion Value 1 CNV .

Press the [A] Key or Keys to change from afF to alN.

100 Press the [O] Key to change the set value and move to the setting status

for the Pulse Conversion Value 2 CNV 2.

110 Press the [A] Key or [celHA] Keys to change from aF F to al.

1200 Press the [O] Key to enter the setting and move to the setting status for

the Regenerative Energy -iWH.

130 Press the [A] Key or [celHA] Keys to change from aF F to al.

140 Press the [O] Key to enter the setting and move to the setting status for

the Total Leading Reactive Power ' H.d.

150 Press the [A] Key or [cel+A] Keys to change from aF F to al.
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160 Press the [O] Key to enter the setting and move to the setting status for
the Total Lagging Reactive Power /' H.L.

170 Press the [&A] Key or Keys to change from aof F to oh.

180 Press the [O] Key to enter the setting and move to the setting status for
the Total Reactive Power i H.A.

190 Press the (Al Key or Keys to change from afFF to alN.

200 Press the [O] Key to change the set value and move to the setting status
for the Simple Temperature Measurement £ EMP.

210 Press the [~ Key or Keys to change from aof F to oh.

2201 Press the [C] Key to enter the set value.
To end the setting procedure, press the (<@l Key for at least 3 seconds to
go from Operation Setting Mode to Measurement Mode.

4-53
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I Section 4 Advanced Operating Procedures

4.7 Energy-saving Mode
S

B Display ON Time
; ¢ This function turns the LCD OFF after a set time has passed.

e The energy-saving mode can be deactivated with any key operation and the latest
parameters before the LCD turned OFF will be displayed.
rancion | @ Decimal points on display No.2 will light in order during Energy-saving Mode.

Note: Operation indicators such as OUT1 and OUT2 will operate.

Default
Item Displayed characters | Setting range © z.au Unit
setting

Display ON Time E3d5P Oto 99" I} Minutes

@

Setting

*1. 0: Always ON

Procedure: The following procedure is used to set the display ON time to 15 minutes.

RUN| —

9 F’ :,' ,’,\,' 10 Press the [=e| Key for at least 3 seconds to go from Measurement Mode to
AL yo Operation Setting Mode.

Operation

'CH_'I :, l’ I/ 20 Press the 3] Key or Keys to move from Applicable Circuit £0.F 4P
- to Professional Level PRal .

o
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H "EP| 30 Press the Al Key to go from Basic Level in the Operation Setting Mode to
3-5 £S Professional Level in Operation Setting Mode.

Tl 40 Press the (3] Key or @3] Keys to move from Event Input Settings
53450 J0.ECS to Display ON Time £3.45F.

LIl 50 Press the Al Key to go to setting status.

LIl 60 Press the[Al Key or [©@+Al Keys to change from fi to /.

l’ | 70 Press the ] Key or [2+2] Keys to change the digit.

,’ | 80 Press the [A] Key or [<2+A] Keys to change from i to 5.

| 90 Press the [O] Key to enter the set value. To end the setting procedure,
(| press the Key for at least 3 seconds to go from Operation Setting
£3.d5F Mode to Measurement Mode.
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4.8 Incorrect Wiring I

4.8 Incorrect Wiring
B

B Incorrect Voltage Wiring Detection
; e This function displays an error when incorrect wiring is detected at the voltage input

connections.
e An error is displayed when the phase input at the voltage input terminals is incorrect for the
Function Applicable Circuit £t YF while the voltage line is connected.
e When an incorrect wiring is detected, the display of £-54 will alternate with the present
measurement value.

Note 1. Incorrect wiring is not detected while taking simple measurements.
Note 2. If incorrect wiring is detected due to voltage waveform deformity in the secondary
side of the inverter, turn OFF the incorrect wiring detection function.

Default
Item Displayed characters | Setting range . Unit
Q setting
Incorrect Voltage Wiring |64 -E ofF, ol all —
Setting Detection

Procedure: The following procedure is used to set the Incorrect Voltage Wiring g ke >

RUN Detection to OFF. S8 <

| — £23

Opersten 4P| 10 Press the <ol Key for at least 3 seconds to go from Measurement Mode to  [S= =R
-UU.E yp Operation Setting Mode. @

I/ 20 Press the [>] Key or Keys to move from Applicable Circuit J0.E 5P
to Professional Level PRal .

C ,':’ 30 Press the (&l Key to go from Basic Level in the Operation Setting Mode to
INETS Professional Level in Operation Setting Mode.

,_-“\,' 40 Press the Key or Keys to move from Event Input Settings
LYy - FLELS to Incorrect Voltage Detection 54/ -E.

50 Press the [A] Key to go to setting status.

By -£
60 Press the (& Key or Keys to change from ol to oF F.
oMy -
- | 70 Pressthe [O] Key to enter the set value. To end the setting procedure,
arr press the [ Key for at least 3 seconds to go from Operation Setting
B4 -E Mode to Measurement Mode.
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I Section 4 Advanced Operating Procedures

4.9 Simple Temperature Measurements
B

; ¢ Simple measurements of the ambient temperature can be taken.

Note 1. This function is a simple function. It is appropriate for checking temperature trends,
but do not use it for control purposes.

rucion | Note 2. The temperature will vary according to the load on the internal circuits (i.e., whether
indicators are lit) because temperature is measured with the built-in thermister (see
following figure). Use this function only for simple measurements.

Note 3. The measurements will be inaccurate if the temperature between the front and inside
the panel is significantly different, or when there is air cooling inside the panel. Use
this function when the temperature at the front and inside the panel are the same.
Measure the temperature outside and correct the temperature measurement
accordingly. The simple temperature measurement can then be used to check
temperature trends.

ey )
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Thermister

B Temperature Setting
¢ Celsius or Fahrenheit can be selected.
@ e The temperature can be corrected by setting a correction.

Function

Item Displayed characters Setting range Default Unit
Q setting
Temperature Unit bB5d-U L, F L C,F
et Temperature ERd -500t0 500 an -
etting
Compensation

Procedure: The following procedure can be used to set the temperature unit to
RUN Celsius and temperature correction to —10.0.
Operation :,' H :,’ W| 10 Press the 5l Key for at least 3 seconds to go from Measurement Mode to

Operation Setting Mode.

aoegr

oo -
o

—

171 20 Press the ] Key or Keys to move from Applicable Circuit J0.E 4P

|
Ly X _
to Professional Level FRal v .

—

F CP| 30 Press the Al Key to go from Basic Level in the Operation Setting Mode to

MNET Professional Level in Operation Setting Mode.
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4.9 Simple Temperature Measurements I

I'| 40 Press the Key or Keys to move from Event Input Settings
[y F0.E05 to Temperature Unit &5.d- 4.

| 50 Press the (Al Key to go to the setting status for the Temperature Unit.

60 Press the (&I Key or Keys to change from L to F.

_
-
=
1
-
I

70 Press the [O] Key to enter the setting and move to the setting status for

g
_
—

=
:

-
=

T,_-_,C,',_,J the Temperature Correction.
- nmn
I 11,1 80 Press the Al Key or Keys to change from _to -.
| E.Ad
- _,I'm 90 Press the 3] Key or Keys to change the digit.
L.
- _‘"m 100 Press the [&A] Key or Keys to change from { to 1. Ton
=l =
EAd 88 g
O = 9Q
&3
C| 110 Pressthe [G] Key to enter the set value. § a3
/ To end the setting procedure, press the [<e| Key for at least 3 seconds to
h5.d-1 go from Operation Setting Mode to Measurement Mode.

B Simple Temperature

e The simple temperature will be displayed if the Key is pressed while the total reactive
N power is being displayed in the Professional Level of Measurement Mode.

e The temperature correction is added to the measurement value and the results is displayed.
Measuwrement | - Note: The accuracy is in respect to the error from the temperature saturation point because the
temperature is affected by the temperature increase within the KM50.

@ Item Display No. 1 | Display No. 2 Unit Remarks
Simple - {80t0 MHOO | EEM C,F °C or F is displayed on the top left of display
Function Temperature No.1 according to the setting.

Total Reactive Power

consumption w4 SimpMempera,ure‘ 543 Product Information
e T e oy
LTSy (AN CooLn
i HA EEM Vel
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I Section 4 Advanced Operating Procedures

4. 10 Displaying Product Information
B

B Product Information
; e The model and software version of the Power Monitor will be displayed if the Key is

pressed while the simple temperature is being displayed in the Professional Level of

Measurement Mode.
Funcion | o The model £ /FLi" will be displayed on display No. 1 and the present software version will be

displayed on display No. 2.

Unit Remarks

Parameter | Display No. 1 Display No. 2
@ Product EFLK Current software version -

Information

Monitor

Simple Temperature Product Information Pulse Input Count
+>] L @+

T nn S CoIc e - ]

L CouLn > L
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4. 11 Protection Setting Mode I

4. 11 Protection Setting Mode
B

B Protection Setting
9 o This parameter can be set to restrict changes to settings. The settings can always be changed

using communications.
 Protection can be set to a protection level in Protection Setting Mode.
¢ The following table shows how to move within Protection Setting Mode.
You cannot move to other modes while setting protection.
« If the protection level is set to 1 or higher, the O (Key) indicator will light.
Note: Measurements will stop in Protection Setting Mode.

Function

Restrictions
Setvalue | Changingthe | Moving to the Movmg 0 Clearing the Changl_ng the set_tlngs
display Setting Modes Professional Measurement Log (Moving tc_> sSetting
Level Stactics)
0 O O O O O
1 O O O X X
2 O O X X X

O Enabled, / X: Disabled

N - )
Displayed Settin Default ) >
Parameter Pay 9 . Unit o -co o
Q characters range setting 225
Protection Setting | PREL E o2 0 - g- -l 2
a > O
w(ﬂ o

Setting

Procedure: The following procedure is used to set protection level 2.

RUN -

, r 10 Press the [<2+O] Keys for at least 3 seconds to go from Measurement
Operation ’_’ . .
noLrL Mode to Protection Setting Mode.
‘ 20 Press the [A] Key to go to setting status.
ool
VLD
{ 30 Press the [A] Key or [c@l+A] Keys to change from i to .
ool
VLD
,Il 40 Press the [O] Key to enter the setting. Protection will be set and the
o ppL [-k O (Key) indicator will light.
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I Section 5 Troubleshooting

5.1 Error Displays
S

B Error Displays

Error Priority | Display Operation Recovery method
The error will be displayed at startup and
the STOP indicator will light for 3
Time not set in KM50 5 E-k seconds. Measurements will stop and Set the time after the
' operation will not be possible. error display turns OFF.
Measurement Mode will be entered after
the error is displayed.
Measurements will stop and operation Repairs are necessary.
RAM error 1 E-Mi ) . P P Contact your OMRON
will not be possible. .
representative.
Measurements will stop and operation Repairs are necessary.
EEPROM error 2 E-M2 | . P P Contact your OMRON
will not be possible. .
representative.
. . Repairs are necessary.
EEPROM data Measurements will stop and operation
3 £-n3 | , P andop Contact your OMRON
corrupted will not be possible. .
representative.
. . Repairs are necessary.
I Measurements will stop and operation
Calibration error 4 E-MH ) . P P Contact your OMRON
will not be possible. .
representative.
The error display and measured value . .
Input voltage exceeded - . pay Return the input signal to
6 E-51 |display will alternate and measurements | .
allowed range. ) . within the rated range.
will continue.
The error display and measured value . .
Input current exceeded . . pay Return the input signal to
7 £-52 |display will alternate and measurements |
allowed range. ) . within the rated range.
will continue.
g j Incorrect wirin The error display and measured value Correct the phase
Q0 detected g 8 £-53 |display will alternate and measurements | sequence of the input
9.. g- ’ will continue. signal (voltage) wiring.
g D Note 1.If errors £ -1 { to £ -4 occur, all outputs will stop and key operations will not be accepted.

Note 2. An error will occur if the voltage exceeds 110% of the rated value, the current exceeds 120%
of the rated value, or the frequency is not between 45 and 65 Hz. A frequency error will not
be displayed if the input voltage is 20 V or lower.

If the VT is set, the secondary voltage setting will be the rated voltage.

Note 3. Error £ - 54 will be displayed only if the Incorrect Voltage Wiring Detection Function is set to

ON.
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5.2 Troubleshooting I

5. 2 Troubleshooting

Check Using the Following Table First
If the KM50 does not operate properly, check any relevant items in the following table before
requesting repairs.
If the Power Monitor still does not operate properly, contact your OMRON representative.

maximum transmission

distance.

transmission distance of 500 m is not

When Problem Description Location to check R(;f:gr]zr;ce
First tlme The OUT1 or OUT2 I?oes it flash at the same If the OUT1 or OUT2 indicator is lit when |1-3, 1-6
power is o time as the measurement |the measurement pulse output or alarm

operation indicator ) Lo
turned i pulse output or alarm output|output is ON, the Power Monitor is
ights. .
ON turns ON? operating properly.
The operation of the 1-3, 2-10,
SL‘J;;“?: (i)r%-irczator is If the period is 600 ms or less, the ON 3-20
nzt stabl?e Is the pulse output unit set |period is too short and the indicator may not
. to a suitable value? turn ON. Increase the pulse output unit so
The ON period does C
. that the output period is 600 ms or longer.
not agree with the
measurement value.
Also, if the measured power is negative, the|2-4, 2-5,
The Special CT may be giy:r):gtlie(l)lnCTs may be installed in the wrong |2-8
installed in the wrong e .
The voltage or current (direction. Also, if the mea_sured value is cI_ose to O,_
can be measured. but one of the Special CTs may be installed in
. ’ the wrong direction.
the power is not -
The power cannot be measured correctly if |2-5, 2-7,
measured correctly. .
The voltage phase the voltage phase sequence is not correct. |4-57
sequence may not be Error £ -54 will be displayed if the Incorrect
correct. Voltage Wiring Detection Function is set to
ON.
The wiring may not be Correct the wiring. 2-5
correct.
The setting of the Special |Check the CT that you are using and make [2-8, 3-6
The error in the _Cl_:r':' type may not be correct. |sure the type is set correctly. ——
measurement is large. | The input may be Check the rating of the Special CT and 8, A6
exceeding the input range input a current within the ratin
of the Special CT. P 9-
3-5
The applicable circuit Check the circuit type and set the
A parameter is not setting may not be correct. |applicable circuit correctly.
displayed.
3-18
. The input current may be  |Set the low-cut current so that it is below
The current is 0. .
below the low-cut current.  |the input current.
You may be using a —
Communications are communications adapter
not possible. other than the
recommended one Check the connected device to see if it is
(K3SC-10). normal.
The host system —
(communications device)
may not be normal.
The communications Make sure that the same communications |3-43, 3-49
f settings are being used by both the KM50
settings may not be correct. 0
and the communications adapter.
The wiring may not be Correct the wiring. 2-5,2-9
correct.
Terminating resistance ma Attach terminating resistance of 120 Q (1/2[2-9
9 Y W) to the end KM50 and communications
not be connected.
adapter.
The system may exceed the|Connect the system so that the maximum [2-9

exceeded.
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I Section 5 Troubleshooting

Reference

When Problem Description Location to check
pages

A maximum of 31 KM50-E Power Monitors |2-9

can be connected for CompoWay/F and a

maximum of 99 KM50-E Power Monitors

can be connected for Modbus (not

including the master).

Settings cannot be 4-61

changed, professional

level cannot be P . Go to Protection Setting Mode and clear
rotection may be set. ;

entered, or the the protection.

measurement log

cannot be cleared.

The maximum number of
nodes on the same
communications line may
be exceeded.

The buzzer will not The buzzer may be set to Set the buzzer parameter to ON. 3-26

sound. OFF.

A setting is not You may not be entering the|Press the [O] Key to enter a setting after 1-23
During  |changed. setting after changing it. changing it.

operation When measuring the primary current of an |2-8

inverter, the crest value will be several
times the effective value. Be sure to use a
Special CT with a rating that allows leeway.
When the temperature inside the panel is |4-58
considerably different to the temperature
outside the panel, temperature
measurements will not be correct.

Set the specifications inside the panel the
same as those outside the panel.

The primary current of | The rating of the Special CT
an inverter is not may not have enough
measured correctly. |leeway.

Are the specifications inside
the panel the same as those
outside the panel?

The temperature error
is large.
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I Appendicies

Product Specifications
o

B Power Monitor Ratings
Model

KM50-E1-FLK
Iltem

Rated power supply voltage | 100 to 240 VAC, 50/60 Hz
Allowable supply voltage |85% to 110% of rated power supply voltage

range
Allowable frequency range |45 to 65 Hz
Power consumption 7 VA max.

Single-phase two-wire, single-phase three-wire, three-phase three-wire, and

three-phase four-wire circuits

100 to 480 VAC (single-phase, 2-wire): Line voltage

Rated input | 100/200 VAC (single-phase, 3-wire): Phase voltage/line voltage
voltage 100 to 480 VAC (3-phase, 3-wire): Line voltage

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

Rated input |5 A, 50 A, 100 A, 200 A, 400 A, or 600 A (primary current of
current Special CT)
Rated

frequency

Applicable circuits

50/60 Hz

With 5-A CT: 4 kW
With 50-A CT: 40 kW

Rated input Rated input | With 100-A CT: 80 kW
power With 200-A CT: 160 kW
With 400-A CT: 320 kW
With 600-A CT: 480 kW
Allowable input 110% of rated input voltage (continuous)
voltage
Allowable input 120% of rated input current (continuous)
current
Rated input | Voltage input: 0.5 VA max. (excluding power supply)
load Current input: 0.5 VA max. (for each input)
Time 2010 to 2099 (Adjusted for leap year.)
Accuracy: +1.5 min/month (at 23° C)
Time backup period 7 days (without power supply, at 23° C)
> Ambient operating —10 to 55°C (with no condensation or icing)
% temperature
g Storage temperature —25 to 65°C (with no condensation or icing)
= Ambient operating humidity |[25% to 85%
% Storage humidity 25% to 85%
) Altitude 2,000 m max.

Installation environment Overvoltage category and measurement category: Il, Pollution level: 2
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Product Specifications I

B Power Monitor Performance

Model
Iltem

KM50-E1-FLK

Accuracy”

+1.0% FS £1 digit (at ambient temperature of 23°C, rated input, and rated
frequency)

However, the accuracy is £2.0% FS £1 digit for the Vir line voltage for a
three-phase, three-wire circuit and the Vrs line voltage for a single-phase,
three-wire circuit under the same conditions.

Voltage*®

+1.0% FS %1 digit (at ambient temperature of 23°C, rated input, and rated
frequency)

However, the accuracy is £2.0% FS +1 digit for the phase-S current for a
three-phase, three-wire circuit and the phase-N current for a single-phase,
three-wire circuit under the same conditions.

Current*

12.0% FS %1 digit (at ambient temperature of 23°C, rated input, rated
Active Power |frequency, and power factor of 1)

Reactive Reactive power formula: Reactive power = v x i x sin 6

power* Note: "v"is the instantaneous voltage and "i" is the instantaneous current.
6 is the phase difference between the voltage and current.

+0.3 Hz +1 digit (at ambient temperature of 23°C, rated input, and rated

Frequency frequency)

15.0% FS %1 digit (at ambient temperature of 23°C, rated input, rated
frequency, and cos6 = 0.5 to 1 to 0.5)

Power factor” | power factor formula: Power factor = Instantaneous power / Apparent power

Note: Apparent power= M (Active power)® + (Reactive power)?

+ 5°C two hours after the power is turned ON (after setting the temperature

Temperature connection according to the ambient environment)

Low-cut current set

0.1% to 19.9% of rated current input (in 0.1% increments)

value
Sampling cycle | 100 ms for measurement voltage at 50 Hz and 83.3 ms for measurement voltage at 60 Hz
Temperature +1.0% FS %1 digit (percentage of power within operating temperature range, at ambient
influence* temperature of 23°C, rated input, rated frequency, and power factor of 1)
Frequency +1.0% FS £1 digit (percentage of power within £5 Hz of rated frequency, at ambient
influence* temperature of 23°C, rated input, rated frequency, and power factor of 1)
Influence of +0.5% FS £1 digit (at ambient temperature of 23°C, error for superimposed 2nd, 3rd, 5th, 7th,
. 9th, 11th, and 13th harmonics for a content percentage of 30% for current and 5% for voltage
harmonics .
of the basic wave)
1) Between all electrical circuits and all of the RS-485 terminals, OUT1, OUT2, event inputs,
1/0 commons, and transistor outputs: 20 MQ max. (at 500 VDC)
Insulation 2) Between all current and voltage inputs and all of the RS-485 terminals, OUT1, OUT2, event
resistance inputs, 1/0 commons, and transistor outputs: 20 MQ max. (at 500 VDC)

3) Between all current and voltage inputs and the front case: 20 MQ max. (at 500 VDC)
4) Between all electrical circuits and the front case: 20 MQ min. (at 500 VDC)

Dielectric strength

1) Between all electrical circuits and all of the RS-485 terminals, OUT1, OUT2, event inputs,
1/0 commons, and transistor outputs: 2,800 VAC for 1 min

2) Between all current and voltage inputs and all of the RS-485 terminals, OUT1, OUT2, event
inputs, 1/0 commons, and transistor outputs: 3,600 VAC for 1 min

3) Between all current and voltage inputs and the front case: 3,600 VAC for 1 min

4) Between all electrical circuits and the front case: 2,800 VAC for 1 min

Vibration Single-amplitude: 0.35 mm, Acceleration: 50 m/s’
resistance Vibration: 10 to 150 Hz, 10 sweeps for 8 minutes along 3 axes
Shock resistance | 150 m/s’, 3 times each in 6 directions (up/down, left/right, forward/backward)
Weight Approx. 250 g (Power Monitor only)
Degreg of Front panel: IP66, Rear case: IP20, Terminal section: IPO0
protection
Memory backup | EEPROM (non-volatile memory), No. of writes: 1,000,000 times
Compliant UL 61010-1 and CAN/CSA-C22.2 No. 61010-1
standards EN61010-1(IEC61010-1), EN61326-1(IEC61326-1)

EMC (Industrial
Applications)

EMI Radiated RF Electromagnetic Field: CISPR 11 class A
EN61326-1 Conducted Emission: CISPR 11 class A
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I Appendicies

Model

KM50-E1-FLK
Iltem

Electrostatic Discharge Immunity: EN 61000-4-2
Electromagnetic Field Immunity: EN 61000-4-3

EMS Fast Transient/Burst Noise Immunity: EN 61000-4-4
ENG1326-1 Surge Immunity: EN 61000-4-5

Conducted Disturbance Immunity: EN 61000-4-6

Power Frequency Magnetic Field Immunity: EN 61000-4-8
Voltage Dip and Interruption Immunity: EN 61000-4-11

*The error of the Special CT is not included.

B Option Ratings and Performance

Model

KM50-E1-FLK
Item

Two event inputs

Number of inputs . .
P The two event inputs use the same common terminal.

High level: 4.75 to 30 VDC
Voltage inputs Low level: 0 to 2 VDC
Input impedance: Approx. 2 kQ

Event inputs” ,
ON resistance: 1 kQ max.

OFF resistance: 100 kQ min.

ON residual voltage: 8 V max.

ON current (at 0 Q): 10 mA max.

Minimum input time |5 ms

5 open-collector outputs

Two total power consumption pulse or alarm outputs, and three
3-state outputs.

The total power consumption pulse output and alarm output use
Transistor outputs the same common terminal.

The three 3-state outputs use the same common terminal.

30 VDC, 30 mA max.

Output capacity ON residual voltage: 1.2 V max.

OFF leakage current: 100 pA max.

No-voltage inputs

Number of outputs

Communications
method
Sync method Start-stop
CompoWay/FO 0 to 99
Modbus[ 1 to 99

RS-485 (2-wire half-duplex)

Unit number setting

> Baud rate 1.20 2.40 4.800 9.600 19.20 38.4kbps
% Transmission code | CompoWay/F: ASCII, Modbus: Binary
8 Communications Data length 7 or 8 bits**
%‘ Stop bits 1 or 2 bits*®
) Parity Even, odd, or none
@ Maximum
transmission 500 m
distance
Maximum number of | CompoWay/F: 31
nodes™ Modbus: 99

*1. Inputs can be changed between voltage and non-voltage inputs using key operations or
communications.

*2. The data length will be 8 bits if Modbus is set as the protocol.

*3. If Modbus is set as the protocol, the number stop bits will be set automatically according to the
vertical parity. If the Vertical Parity parameter is set to "none" there will be 2 stop bits. If it is set to
odd or even parity, there will be 1 stop bit.

*4. You can connect 31 KM50-E Power Monitors for CompoWay/F or 99 KM50-E Power Monitors
for Modbus. For CompoWay/F, the maximum number of devices must include all devices
connected on the same communications line, not just the KM50-E. For Modbus, the maximum
number of devices assumes that only KM50-E Power Monitors are connected.

Unit numbers that are higher than the number of connected node may be set.
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@ Default Settings

Protocol

Unit number

Baud rate

Data length

Stop bits

Vertical parity

Transmission
wait time

CompoWay/F

1

9.6 kbps

7

Even

20

® Waterproof Packing

Model: Y92S-P5

® Terminal Covers

Model: E53-COV16 (includes 6 covers)

® Mounting Bracket

Model: Y92H-9
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Special CTs

B Specifications

Model | KM20- KM20- KM20- KM20- KM20- KM20-
Item CTF-5A CTF-50A CTF-100A CTF-200A CTF-400A CTF-600A
Rated primary current 5A 50 A 100 A 200 A 400 A 600 A
Secondary winding 3,000 turns 6,000 turns 9,000 turns

Applicable frequency

10 Hz to 5 kHz

Insulation resistance

Between output terminals and the front case: 50 MQ max. (at 500 VDC)

Dielectric strength

Between output terminals and the front case: 2,000 VAC for 1 minute

Protective element

7.5 V clamp element

Allowable number of 100 times
connections/disconnections
Inner diameter 10 16 | 24 37

Operating temperature and
humidity ranges

—20 to 60°C, 85% max. (with no condensation)

Storage temperature and
humidity ranges

—-30 to 65°C, 85% max. (with no condensation)

B Dimensions (Unit: mm)

KM20-CTF-5A

g:i

—

39

T T 1T
3

——

CT inner
253 o diameter: 10 mm
T S
T “— 1 7@—‘%)—4],
40
KM20-CTF-200A
=i i EEF
CT inner

diameter: 24 mm

pr=)

75.7

KM20-CTF-50A KM20-CTF-100A
;53 3 % jﬁ =
77 g:i H\H::;N g
CT inner i CT inner
255 ﬂ diameter: 10 mm 305 ol diameter: 16 mm
T T 1 \%
U= ol HEH
405 gl

KM20-CTF-400A/KM20-CTF-600A
%
= |

35.5

L
62.5

o)
o
~

CT inner
diameter: 37 mm

e

 — ]
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=
L=l

A=
—{=—
54
KM20-CTF-CB3 Special CT Cable
30002100
V1.25-B3A
&6 dia. 5 dia.
.{/7 ) ) ~
| 1 ((
\0.3%2
3015 _[(15)| (30) (30)
) ) |
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Parameter List I

Parameter List

B
B Measurement Mode, Basic Level

Parameter Display No. 1 Display No. 2 Unit
Active Power -55959 to 99999 1 kW
Active Power (maximum for the day) Day of maximum Hour of maximum -
Active Power (maximum for the day, flicker) -9999 to 95599 MAX kW
Active Power (maximums for 1 to 8 days ago) Day of maximum Hour of maximum -
Active Power (maximums for 1 to 8 days ago, flicker) -9999 to 99959 - IMOY to -AMAY KW
Active Power (minimum for the day) Day of minimum Hour of minimum —
Active Power (minimum for the day, flicker) -559559 to 995999 MCN kW
Active Power (minimums for 1 to 8 days ago) Day of minimum Hour of minimum -
Active Power (minimums for 1 to 8 days ago, flicker) -00gg to 9gggg - IMIN to -BMON KW
Total Power Consumption 0.0 to 99595.9 HWHMWH) kWh(MWh)
Total Power Consumption, Ten-digit Display 0000000000 to 59999955955 Wh
Total Power Consumption for Last 13 Months YY-MM of total power OMto - 13M -
consumption
Total Power Consumption for Last 13 Months (flicker) | 0.0 to 9955.9 HNHWH) kWh(MWh)
Total Power Consumption for Last 8 Days MM/DD of total power fid to -8d -
consumption
Total Power Consumption for Last 8 Days (Flicker) {i.0to 59559 HNHMWH) kWh(MWh)
Total Power Consumption for Last 25 Hours DD-HH of total power OHto -25H -
consumption
Total Power Consumption for Last 25 Hours (Flicker) | 0.0 to 9955.9 HNHWH) kWh(MWh)
Current 1 0.000 to 39399 A A
A-F
Current 1 (maximum for the day) Day of maximum Hour of maximum —
Current 1 (maximum for the day, flicker) 0.000 to 95599 MAX A
Current 1 (maximums for 1 to 8 days ago) Day of maximum Hour of maximum -
Current 1 (maximums for 1 to 8 days ago, flicker) 0.000 to 95559 - {MAY to -AMAX A
Current 1 (minimum for the day) Day of minimum Hour of minimum —
Current 1 (minimum for the day, flicker) 0.000 to 55555 MCON A
Current 1 (minimums for 1 to 8 days ago) Day of minimum Hour of minimum —
Current 1 (minimums for 1 to 8 days ago, flicker) 0.000 to 559555 - MON to -8MCN A
Current 2 0.000 to 39993 -N A
A-5
Current 2 (maximum for the day) Day of maximum Hour of maximum —
Current 2 (maximum for the day, flicker) 0.000 to 959559 MAX A
Current 2 (maximums for 1 to 8 days ago) Day of maximum Hour of maximum —
Current 2 (maximums for 1 to 8 days ago, flicker) 0.000 to 55555 - (MAX to -8MAX A
Current 2 (minimum for the day) Day of minimum Hour of minimum -
Current 2 (minimum for the day, flicker) 0.000 to 55555 MCON A
Current 2 (minimums for 1 to 8 days ago) Day of minimum Hour of minimum —
Current 2 (minimums for 1 to 8 days ago, flicker) 0.000 to 95555 - MON to -8MCN A
Current 3 0.000 to 39399 A-5 A
A-t
Current 3 (maximum for the day) Day of maximum Hour of maximum —
Current 3 (maximum for the day, flicker) 0.000 to 55555 MAX A
Current 3 (maximums for 1 to 8 days ago) Day of maximum Hour of maximum —
Current 3 (maximums for 1 to 8 days ago, flicker) 0.000 to 559555 - (MAX to -8MAY A
Current 3 (minimum for the day) Day of minimum Hour of minimum -
Current 3 (minimum for the day, flicker) 0.000 to 95559 MCN A
Current 3 (minimums for 1 to 8 days ago) Day of minimum Hour of minimum —
Current 3 (minimums for 1 to 8 days ago, flicker) 0.000 to 59999 - IMCN to -BMCN A
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I Appendicies

nHCLH

Parameter Display No. 1 Display No. 2 Unit

Voltage 1 0.0to 99999 f o %

¥V

V-R5

V-F
Voltage 1 (maximum for the day) Day of maximum Hour of maximum -
Voltage 1 (maximum for the day, flicker) 0.0 to 995955 MAX \Y
Voltage 1 (maximums for 1 to 8 days ago) Day of maximum Hour of maximum —
Voltage 1 (maximums for 1 to 8 days ago, flicker) 0.0 to0 99959 - {MAY to -AMAX \Y%
Voltage 1 (minimum for the day) Day of minimum Hour of minimum —
Voltage 1 (minimum for the day, flicker) 0.0 to 595955 MCN \Y
Voltage 1 (minimums for 1 to 8 days ago) Day of minimum Hour of minimum -
Voltage 1 (minimums for 1 to 8 days ago, flicker) 0.0 to 55555 - MON to -8MCN Vv
Voltage 2 0.0to 59935 v -5N Y%

V-5t

V-5
Voltage 2 (maximum for the day) Day of maximum Hour of maximum -
Voltage 2 (maximum for the day, flicker) 0.0 to 959555 MAX \Y
Voltage 2 (maximums for 1 to 8 days ago) Day of maximum Hour of maximum -
Voltage 2 (maximums for 1 to 8 days ago, flicker) 0.0 to 995955 - {MAY to -BMAX \Y
Voltage 2 (minimum for the day) Day of minimum Hour of minimum -
Voltage 2 (minimum for the day, flicker) 0.0 to 995955 MON Vv
Voltage 2 (minimums for 1 to 8 days ago) Day of minimum Hour of minimum —
Voltage 2 (minimums for 1 to 8 days ago, flicker) 0.0 to 955955 - IMCN to -BMCN \Y%
Voltage 3 0.0 to 99999 V=R Y%

V-ER

V-t
Voltage 3 (maximum for the day) Day of maximum Hour of maximum -
Voltage 3 (maximum for the day, flicker) 0.0 to 55555 MAX \Y
Voltage 3 (maximums for 1 to 8 days ago) Day of maximum Hour of maximum -
Voltage 3 (maximums for 1 to 8 days ago, flicker) 0.0to 55559 - (MAX to -8MAX \Y
Voltage 3 (minimum for the day) Day of minimum Hour of minimum -
Voltage 3 (minimum for the day, flicker) 0.0 to 995955 MCN \Y
Voltage 3 (minimums for 1 to 8 days ago) Day of minimum Hour of minimum —
Voltage 3 (minimums for 1 to 8 days ago, flicker) 0.0 to 995955 - IMCN to -BMCN \Y
Power Factor - 100t .00 PF -
Power Factor (maximum for the day) Day of maximum Hour of maximum —
Power Factor (maximum for the day, flicker) - 00to L.O0 MAX -
Power Factor (maximums for 1 to 8 days ago) Day of maximum Hour of maximum —
Power Factor (maximums for 1 to 8 days ago, flicker) - .00to 100 - MAX to -GMAY -
Power Factor (minimum for the day) Day of minimum Hour of minimum -
Power Factor (minimum for the day, flicker) - .00to .00 MCN -
Power Factor (minimums for 1 to 8 days ago) Day of minimum Hour of minimum -
Power Factor (minimums for 1 to 8 days ago, flicker) - .00to .00 - MON to -8MCN -
Reactive Power -9999 to 95559 1 AR kvar
Reactive Power (maximum for the day) Day of maximum Hour of maximum -
Reactive Power (maximum for the day, flicker) -9999 to 95559 MAX kvar
Reactive Power (minimum for the day) Day of minimum Hour of minimum —
Reactive Power (minimum for the day, flicker) -595955 to 995999 MCN kvar
Frequency 450 to 5.0 HZ Hz
Calculated CO2 0.0 to 55555 fad kg-CO2

H Lad

n Lad
Converted Monetary Cost 0.000 to 93995 Display as set in -

Currency Setting.

Display as set in H+

Currency Setting.

Display as set in ~ +

Currency Setting.
Calculated HIGH Cost 0.000 to 55555 HHIOH -
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Parameter List I

Parameter Display No. 1 Display No. 2 Unit

Calculated MIDDLE Cost 0.000 to 95599 HMA -
nMld

Calculated LOW Cost 0.000 to 555585 Hi g -
nlan

Pulse Converted Value 1

0.000 to 555585

Display as set in

Display Unit Setting.
Display as set in H+
Display Unit Setting.
Display as set in 7 +
Display Unit Setting.

Pulse Converted Value 2

Display as set in

Display Unit Setting.
Display as set in H+
Display Unit Setting.
Display as setin n +
Display Unit Setting.

Time

00-001o0 23-59

gU/01to id/31

Hour-minutes
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I Appendicies

B Measurement Mode, Professional Level

days ago)

value

Parameter Display No. 1 Display No. 2 Unit

Pulse Input Count I to 99999 CNE Pulses
Pulse Input Count (for 1 to 8 days ago) MM/DD of measurement - Idto -8d -

value
Pulse Input Count (for 1 to 8 days ago, flicker) 0 to 99999 CNE Pulses
Specific Power Consumption 0.000 to 55595959 HiH | P kWh/pulse
Specific Power Consumption (for 1 to 8 days ago) 'V”\I/VDD of measurement - Idto -Ad -

value
Specific Power Consumption (for 1 to 8 days ago, | 4.000 to 555999 HiWH | P kWh/pulse
flicker)
Pulse Input ON Time O0-00to 24-00 -al Hour-minutes
Pulse Input ON Time (for 1 to 8 days ago) MM/DD of measurement - Idto -8d -

value
Pulse Input ON Time (for 1 to 8 days ago, flicker) | 00-00 to 24-00 H-al Hour-minutes
HIGH Total Power Consumption 0.000 to 55595959 HWH-H kWh
HIGH Total Power Consumption (for the day to 8 MM/DD of measurement Od to -84 _

days ago, flicker)

HIGH Total Power Consumption (for the day to 8 0.onnto 999959 nonnto Loon kWh
days ago, flicker)

MIDDLE Total Power Consumption 0.000 to 5559595 HWH-M kWh
MIDDLE Total Power Consumption (for the day to | MM/DD of measurement Od to -84 _

8 days ago) value

MIDDLE Total Power Consumption (for the day to | 4.000 to 559999 0.000+t0 000 KWh
8 days ago, flicker)

LOW Total Power Consumption 0.000 to 93595 WH-L KWh
LOW Total Power Consumption (for the day to 8 MM/DD of measurement fid to -8d _
days ago) value

LOW Total Power Consumption (for the day to 8 0.000 to 595595 0000+t 1000 KWh

HIGH Total Time

00-00to 24-00

Hour-minutes

HIGH Total Time (for the day to 8 days ago)

MM/DD of measurement
value

HIGH Total Time (for the day to 8 days ago, flicker)

00-00to 24-00

Hour-minutes

MIDDLE Total Time

00-00to 2H-00

Hour-minutes

MIDDLE Total Time (for the day to 8 days ago)

MM/DD of measurement
value

MIDDLE Total Time (for the day to 8 days ago,
flicker)

00-00 to 24-00

Hour-minutes

LOW Total Time

00-00to 24-00

Hour-minutes

LOW Total Time (for the day to 8 days ago)

MM/DD of measurement
value

LOW Total Time (for the day to 8 days ago, flicker)

O0-00 to 24-00

Hour-minutes

(%]
0.0 to 9555.59

Total Regenerated Energy HnH -kWh
-MWH -MWh
Total Leading Reactive Power Consumption 0.0 to 9555.9 1 H.d kvar
My H.d Mvar
Total Lagging Reactive Power Consumption 0.0 to 9555.9 1y H.G kvar
My H.D Mvar
Total Reactive Power Consumption 0.0 to 9555.9 KV HA kvar
MYHAR Mvar
Simple Temperature Measurement - {50t HOO EEMP °C, °F

Product Information

Current software
version
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Parameter List I

B Operation Setting Mode, Basic Level

Parameter Display No. 1 Display Settings Def?u" Unit
No. 2 setting
Applicable Circuit 1PN OoE4dr 1P2W P3N -
{PIn 1P3W
P3N 3P3W
FPHN 3P4W
Special CT SR OLLRG 5A iaoR -
OR 50 A
0o 100 A
i 200 A
o 400 A
00 600 A
Rated Primary Current S to 5555 o250t 5 to 9999 5 A
VT Primary Voltage NaNE O3vRro NONE NaNE Vv
= 220
qya 440
3300 3300
REOO 6600
{1000 11000
220nn 22000
330040 33000
VT Secondary Voltage g v .RG 110 g \Y
ol 220
Low-cut Current O 1to 159 O4.CUE 0.1t019.9 0k %
Pulse Output Unit { 05.PLS 1 ian Wh
i 10
0o 100
i 1k
2 2k
5k 5k
1k 10k
2an 20 k
50K 50 k
o 100 k
Display Refresh Period | afF OR.FEF OFF .0 Seconds
a5 0.5
L0 1.0
- 2.0
v.a 4.0
Measurement Average | oFF OnAvh OFF a8 Pulses
Count c 2
y 4
g 8
ih 16
¢ 32
aH 64
icH 128
c5h 256
S 512
10o4 1024
Simple Measurement afF Oe.sme OFF aofF -
al ON
Fixed Voltage 0.0 to 59555 Vi 0.0 t0 9999.9 (0.0 V
Fixed Power Factor 000t .00 PF 0.00 to 1.00 .00 -
Buzzer oFF o8, k7 OFF aN -
al ON
CO2 Coefficient 0.000 to 59.559 i0.Lad 0.000 to 99.999 0387 kg-CO2 / kWh
Conversion to Monetary | — {LCHG - - -
Cost Setting
Rate Setting 0.000t0 55.955 RALE 0.000 to 99.999 10.000 -
Currency Setting Py LINC JPY JPY -
(Selection) Lsd uUsD
ELR EUR
LNy CNY
HRW KRW
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I Appendicies

Parameter Display No. 1 Display Settings Deféult Unit
No. 2 setting

Currency Setting (User | Ato / LNCE AtoZ JPY -
Specified) Oto 5 0to9

/ /

_(Space) _(Space)
Pulse Conversion 1 - 2oy - - -
Setting
Pulse Conversion L-td ERRD C-T.D L-id -
Target 1 £-1d C-1.D

L-2d C-2.D

L-EA C-T.A

L-1A C-1.A

r-cA C-2.A
Coefficient Setting 1 0000 to 9959 SLP 0000 to 9999 aoo ! -
Decimal Point Position oooo df 0000 ooon -
Setting 1 AN 000.0

aooo 00.00

0.000 0.000
Display Unit Setting 1 Ato/ UNCE AtoZ M3- -

ftod 0to9

/ /

_(Space) _(Space)
Pulse Conversion 2 - 3.ove - - -
Setting
Pulse Conversion L-td EARG C-T.D L-2d -
Target 2 L-id C-1.D

L-2d C-2.D

L-EA C-T.A

L-1A C-1.A

L-2A C-2.A
Coefficient Setting 2 G000 to 55959 SLFP 0000 to 9999 aoo ! -
Decimal Point Position aoon dP 0000 aoon -
Setting 2 ooo.ao 000.0

0o.oo 00.00

0.000 0.000
Display Unit Setting 2 Ato? LNCE AtoZ M3-2 -

Oto 9 0to9

/ /

_(Space) _(Space)
Time Setting: Year 20 0 to 2055 HECM 2010 to 2099 200 Year
Time Setting: gt hbltod, 31 HECM 01, 01 to 12, 31 ait/ot Month/day
Month/Day
Time Setting: 00-00to 23-59 HECM 00-00 to 23-59 ag-aa Hour-minutes
Hour/Minutes
Initialize SE 190N SET SEE -

MAX MAX

MON MIN

LNEED INTEG

MPRa M.PRO

Lol LOG

ALL ALL
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Parameter List I

B Operation Setting Mode, Professional Level

. . ) Default .
Parameter Display No. 1 Display No. 2 Settings . Unit
setting
Event Input Setting | P.LSF J0ECS P.CSP PLSP -
H-aN H-ON
J-5k 3-ST
Event Input 1 NPN F1PN NPN PNP -
NPN/PNP Input NP PNP
Mode Setting
Event Input 2 NPN 0PN NPN PNP -
NPN/PNP Input NP PNP
Mode Setting
Event Input 1 N-o FICNT N-O N-a -
NO/NC Input Mode | N-L N-C
Setting
Event Input 2 N-o NS N-O N-a -
NO/NC Input Mode | N-L N-C
Setting
Measurement Start | J0-00 to F55EL0 00-00 to 23-59 oo-oo Hour-minutes
Time £3-55
Measurement End ao-0otto JEEED 00-01 to 24-00 cH-00 Hour-minutes
Time c4-00
Three-state Target PR HOELE PWR NaNE -
A A
v \Y
NaNE NONE
Three-state HIGH O.1to 1500 HILHEH 0.1 to 150.0 50.0 %
Threshold (monitor
status)
Three-state HIGH 0.00) to 5559M
Threshold (setting 0.00R to 555KA
status) 0.00v to 5551y
0.0o
Three-state LOW f.0to 459 HYeLEH 0.0 to 149.9 0.0 %
Threshold (monitor
status)
Three-state LOW 0.00% to 55559M
Threshold (setting 0.00R to 595KA
status) 0.00v to 5551y
0.00
Three-state 00t 5.9 Y3HYS 0.0t0 19.9 ok %
Hysteresis (monitor
status)
Three-state 0.00% to 55559M
Hysteresis (setting 0.00R to 555KR _g
status) 0.00v to 5551y S
0.00 (1]
Three-state Color - YYylal - - - 3_
Setting )
Three-state HIGH LREEN HOOH GREEN OREEN - g
Color Settings SRANG ORANG
REd RED
Three-state LREEN MiddLE GREEN oRANG -
MIDDLE Color SRANG ORANG
Setting REd RED
Three-state LOW LREEN Lo GREEN REd -
Color Setting SRANG ORANG
REd RED
Output Terminal 1 afF 504! OFF Palik -
Function Setting Pl P.OUT
ALARM ALARM
Active Power Alarm | gFF f=y=1% OFF aFF -
Output Setting 1 oM ON
Regenerative Power | FFF RAL OFF aFE -
Alarm Output oN ON
Setting
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Parameter Display No. 1 Display No. 2 Settings S Unit
Current Alarm aFF AAL OFF SEE -
Output Setting 1 N ON
Voltage Alarm afF vAL OFF aFF -
Output Setting 1 oN ON
Power Factor Alarm | 3FF PFA OFF ofF -
Output Setting 1 N ON
Reactive Power oFF NAL OFF ofF -
Alarm Output oN ON
Setting 1
Output Terminal 2 afF 5 lad OFF ALARM -
Function Setting Pl P.OUT

ALARM ALARM
Active Power Alarm | FF FRL OFF afFF -
Output Setting 2 oN ON
Regenerative Power | 5FF RAL OFF oFF -
Alarm Output oN ON
Setting 2
Current Alarm oFE RAL OFF afF -
Output Setting 2 oN ON
Voltage Alarm afFF VAL OFF ofF -
Output Setting 2 oN ON
Power Factor Alarm | gFF PER OFF SFE -
Output Setting 2 N ON
Reactive Power afFF BAL OFF SEF -
Alarm Output — ON
Setting 2 an
Active Power Alarm | — SCPAL _ - -
Qutput
Active Power Alarm | {0 to (500 | oV.kH 0.0 to 150.0 aa.o %
Output Upper Limit 000 to 9959M
Threshold
Active Power Alarm | {0 to (500 | UNEH 0.0 to 150.0 0.oo %
Output Lower Limit 0.0m to 5959M
Threshold
Active Power Alarm | [.01 to (5.9 RL.HYS 0.0to 19.9 5.0 %
Output Hysteresis 0.0m to 5959M
Active Power Alarm Tto 99.9 SEALY 0.01t0 99.9 an Seconds
Output OFF Delay
Active Power Alarm noto 99.9 SNALY 0.0t0 99.9 oo Seconds
Output ON Delay
Regenerative Power | — S3RAL - - -
Alarm Output
Regenerative Power | [ to {500 | oV .kH 0.0 to 150.0 OO %
Alarm Output Upper nom to 5959
Limit Threshold
Regenerative Power | [ fto {500 | UNEH 0.0 to 150.0 0.on %
Alarm Output Lower oo to 5959
Limit Threshold
Regenerative Power | [1fito 9.9 AL HYS 0.0t0 19.9 50 %
Alarm Output nno 1o 5959
Hysteresis
Regenerative Power | [jfi to 95.9 af.di4 0.0t099.9 3.0 Seconds
Alarm Output OFF
Delay
Regenerative Power N00to 99.9 aNALY 0.0t0 99.9 nn Seconds
Alarm Output ON
Delay
Current Alarm - SHRAL - -
OQutput
Current Alarm 00t 1200 | orEH 0.0 to 120.0 Hon %

Output Upper Limit
Threshold
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. . ) Default .
Parameter Display No. 1 Display No. 2 Settings . Unit
setting

Current Alarm 0.0t 120.0 LINEH 0.0to 120.0 o.on %
Output Lower Limit 0.008 to 99948
Threshold
Current Alarm 00t 1859 ALHYS 0.0t0 19.9 5.0 %
Output Hysteresis n0nA to 59544
Current Alarm 0.0t 5559 of.dly 0.0t099.9 3.0 Seconds
Output OFF Delay
Current Alarm nnA YT 0.01t0 99.9 nn Seconds
Output ON Delay G010 933 oldl o
Voltage Alarm - S5y .AL - - -
Qutput
Voltage Alarm 0.0t 120.0 oV EH 0.0to 120.0 H0g %
Output Upper Limit 0.0y to 59541y
Threshold
Voltage Alarm 0.0t 120.0 LINEH 0.0to 120.0 o.on %
Output Lower Limit 0.0y to 5954y
Threshold
Voltage Alarm 00t 1585 ALHYS 0.0t0 19.9 5.0 %
Output Hysteresis 000y to 599y
Voltage Alarm 0.0t 555 of.dly 0.0t099.9 1.0 Seconds
Output OFF Delay
Voltage Alarm N0to 99.9 oNAL 0.0t0 99.9 nn Seconds
Output ON Delay
Power Factor Alarm | — SRPFR - - -
Qutput
Power Factor Alarm | I to 000 oV EH 0to 100 ian %
Output Upper Limit nohto Loo
Threshold
Power Factor Alarm | I to 000 LINEH 0to 100 a %
Output Lower Limit nhohto Loo
Threshold
Power Factor Alarm | f1to {9 AL HYyS O0to 19 [ %
Output Hysteresis 0n0fto Lon
Power Factor Alarm | [ifi to 95.9 of.dly 0.0t099.9 3.0 Seconds
OQutput OFF Delay
Power Factor Alarm | o Y] 0.01t0 99.9 nn Seconds
Output ON Delay G010 533 oNdLd o
Reactive Power Oto 100 SR AL - - -
Alarm Output
Reactive Power 0.0to 150.0 oV EH 0.0to 150.0 800 %
Alarm Output Upper 0.0m to 5959M
Limit Threshold
Reactive Power 0.0to 150.0 LINEH 0.0to 150.0 a.on %
Alarm Output Lower 0.0o to 5959M
Limit Threshold
Reactive Power 00t 1585 ALHYS 0.0t0 19.9 5.0 %
Alarm Output 0.00k to 3599M
Hysteresis
Reactive Power 0.0t 555 of.dly 0.0t099.9 1.0 Seconds
Alarm Output OFF
Delay
Reactive Power 0.0t 555 oldlY 0.0t099.9 o0 Seconds
Alarm Output ON
Delay
Consumed Power -0 EOC 50 RYY W -
Save Selection yAR A VAR.D

VARG VAR.G

VARA VAR.A
Automatic Rotation aFF 5 IPLE OFF GEF -

al ON
Transition Time to0 99 PLIM 1 to 99 3 Seconds
Measurement - bc.d5L - - -
Parameter Display
Selection
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I Appendicies

Parameter Display No. 1 Display No. 2 Settings Default Unit
PR SN g setting
Active Power aFF in.' OFF all -
Display ol ON
Total Power oFF WH OFF all -
Consumption oN ON
Display
Current 1 Display afF A-1 OFF all -
all ON
Current 2 Display afF A-c OFF all -
all ON
Current 3 Display oFF A-3 OFF oN _
al ON
Voltage 1 Display oFF vl OFF oN -
al ON
Voltage 2 Display oFF y-2 OFF oN -
al ON
Voltage 3 Display afF V-3 OFF ahl -
al ON
Power Factor oFF pr OFF oN _
Display o ON
Reactive Power oFF [ =1=] OFF oN _
Display o ON
Frequency Display aofF HZ OFF all -
al ON
Calculated CO, afF rac OFF oN _
Display o ON
Converted Monetary | 5FF CHG OFF oFF -
Cost Display N ON
Pulse Converted aFF N OFF ofF -
Value 1 Display oN ON
Pulse Converted afFF LNy e OFF afF -
Value 2 Display oN ON
Time Display aFF ETME OFF oN -
al ON
Pulse Input Count oFF INE OFF N -
4 Display aN ON
O — - -
(1] Specific Power afF WHIP OFF an -
3_. ansumption oN ON
o Display
o Pulse Input ON afF H-aN OFF all -
» Time Display N ON
HIGH Total Power oFF WH-H OFF oN _
Consumption oN ON
Display
MIDDLE Total afF WH-M OFF ol -
Power Consumption | -u ON
Display
HIGH Total Power aFF WH-1 OFF alt -
Consumption oN ON
Display
HIGH Total Time aFfF ECM-) OFF aN —
Display o ON
MIDDLE Total Time | 5FF M- OFF N -
Display ol ON
LOW Total Time ofF ECM-L OFF all -
Display o ON
Total Regenerated oFF -WH OFF ofF -
Energy 5N ON
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Default
Parameter Display No. 1 Display No. 2 Settings © ?u Unit
setting

Total Leading GFF Y Hd OFF SFF -
Reactive Power N ON
Total Lagging afF VHG OFF ofF -
Reactive Power N ON
Total Reactive aFF YHA OFF aFF -
Power o ON
Simple Temperature | 5FF LEMP OFF oFF -
Display ol ON
Product Information | gFF PRAC OFF oN _
Display o ON
Display ON Time Oto 99 53450 01to 99 Iy Minutes
Incorrect Voltage oFF Yy -E OFF oN -
Wiring Detection N ON
Temperature Unit r 5EG.d-1 r C

F F F
Temperature -5001to0 500 | LA -50.0 to 50.0 0.4 N
Compensation
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I Appendicies

B Communications Setting Mode

Display Display . . .
Parameter No. 1 No. 2 Settings Default setting Unit
Protocol CalMPF 80.P5L CompoWay/F CalMPF -
Madh Modbus
Unit Number 00 to 95 g .UNa. CompoWay/F: 0 to 99 { -
0ito 55 Modbus: 1 to 99
Baud Rate 1.oH B2.6P5 1.2k 9.6 bps
oM 2.4k
YA 4.8k
g6k 9.6k
9.0n 19.2k
JEMN 38.4k
Data Length n HILEN 7 n bit
g 8 8 (Modbus)”
Stop Bits® ! A4.bCE 1 c bit
c 2
Vertical Parity NaNE B5.PRE NONE EVEN -
add OoDD
EVEN EVEN
Transmission Wait fto 55 BE.5dW 0to 99 2l ms
Time

*1. The data length will be 8 bits if Modbus is set as the protocol.

*2. If Modbus is set as the protocol, the number of stop bits will be set automatically according to the
vertical parity. If the Vertical Parity parameter is set to NONE, there will be 2 stop bits. If it is set
to ODD or EVEN parity, there will be 1 stop bit.
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Parameter List I

B Protection Setting Mode

Display Display ) Default .
Parameter Settings Unit
No. 1 No. 2 g setting
Protection Setting 0 PRECE 0: All operations enabled. 0 -

1: Changing settings is prohibited (moving to the
Setting Modes is possible).

c 2: Changing settings and moving to Professional

Level is prohibited (moving to the Setting

Modes is possible).
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Appendicies

Parameter List
e

State Transitions

* Example for Three-phase, Three-wire Power
For single-phase, two-wire power, Current 2, Current 3, Voltage 2, and Voltage 3 are not displayed.
For single-phase, three-wire power, display No. 2 is different for the current and voltage (e.g., A-5—-A-N).
For single-phase, four-wire power, display No. 2 is different for the voltage (e.g., ¥ -5t —¥ - 5).

Measurement Mode

Basic Level
Acive Power

Power ON

Total Power

Consumption Current 1 Current 2 Current 3 Voltage 1 Voltage 2 Voltage 3 Power Factor

@ Protection
onverte ¢
Monetary Cost Setting Mode
Press (0] Key
55.0 foratleast3's. | pgieqion seting
=l
[==]
Professional Level
Speciic Power Pusolopt HIGH Total Power MIDDLE Tola Power  LOW Total Power
g\ml"w‘ Consumption Consumption Consumptior Consumption HIGH Total Time MIDDLE Total Time
ER] |:| """HI.__J oa- ml‘—_>| 000 [iTiily] hatl T kvl BT Eﬂl.__’l"z 00-00
Lt bt & g o o P o bons
> T ]
5 7 7
Total Lagging Total Leading Total Regenerated
Product nformation Simple Temperature  Tolal Reactve Power  Heactive Power Reacive Power Enorgy LOW Total Time
> T nile— 7 e Fre) DS 0 le— o ile—2L go-onl
00 00 00 00 00 ao-ao
sene P seHs st st bot
ol + (3] ol +[3) il + (3] i+ (3] i+ (3] G +03)
ot o . . * Refer to the next page for 110 4.
Examples for 1 2 3 and *4
Alternate on display Atternate o
(1.5 s, automatic) [Toral Power 'Specific Power
*q Month/Day (1 55, automanc) Active Power *0 BEE. *3 Month/Day | (15, ﬂuwma“c) SBneumption
Hour-Minute| Max./Min. Unit} Days Before Unit

Press 2 Koy for Aternate on displ Alternate on displ
Measuremen playp=
atloast 3 Month/Day| (1.5's, automatic) [Toel Power *4 Month/Day|" (1.5 s, automatic) "
Pross B ey for e Dy e i Days Blore Cwswg’"
atleast 3 s. siopped.
ternate on di
Day-Hour o P Mot Power
- (15 5, automatic) [0 Pover
Hours Befor uni

Setting Modes
Operat Setting Mode

Basic Level

Rated Primary Pulse Output Display Refresh Simple
Applicable Circuit Special CT Type Current VT Settings. Low-cut Current Unit Period Average Count Measurement

CO, Coefficient

Convemon to Monetary

=)
Professional Level
Event Input 1 Event Input 2 Event Input 1 Event Input 2
Event Input NPN/PNP Input NPN/PNP Input NOING Input NOINC Input Measurement Measurement
Setting Mode Settina Mode Settina Mode Settina Mode Settina Start Time End Time
— — — y
ETA EI 5 2pne
'c Output Terminal Output Terminal Three-state Tme&slate Three-state. Three-state Three-state
S 2 Function 3 feEizsten Color Setti steresis Low HIGH
> — >
) ALARM PoUE]
il 2ol w4 i 0+ [ i) 5 : B+3
=2 11 11 10
Q e Pover repsnaave Curent A Votage Aarm PowaFacor Rusevo Ponar Corsaned
a' Alarm Output Alarm Output Alarm Output Power Save
—

o E o E o =
S openire o oy O T TR Qe
Wiring Detection Display Selection Rotation
>
EI:' I:' "I:' I:l GFF
" o - ! .
6554 I3 E+3 53.d5) 52.d.5L b LPEE B2+3

* Refer to the next page for 5 to 14.

Communications Setting Mode

Protocol
Selection
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Parameter List

*2 Total Power *3 Specific Power
Consumption onsumption
Maximum Values Minimum Values
Al
Total Power Consumption _ Daily Ttal Power Consumption  Daily Total Power Consumption  Hourly Total Power Consumption
ecteit Disol r Last 13 Months for Last 8 Days Last 25 Hours P
3] 4o/ 25
10-03] 0305
1 i > 1 NS
f = =3
. " « For the display of the monthly consumpton, he year and month when the total power Gonsumplion was fecorded and the fotal power onsumption are .
Example for Active Power displayed altemnately on display No. 1 and the number of months before the present month and the unit e displayed afternately on display No. 2. Example for Specific Power Gonsumplion
« The maximum/minimum values and the times they were « For the display of the daly consumpton, the month and day when the total power consumpton was recorded and the total power consumpton are displayed * The month and day when the specific poier
recorded are displayed alternately for each day. alternately on display No. 1 and the number of days y and the unit are displ tely on dispiay No.2. T e ooy ahaTmicl oo o N, 1
« For the reactive power, only the maximum and minimum  For the cisplay of he hourly consumpton, the iy and hour uhen th fotal powr consumption was recorded and he oal power consurpon ar diplayed and he numbrof days befrs the cuant day and the
values for the day are displayed. alternately on display No. 1 and the number of hours before the present day and the unit are displayed altemately on display No. 2. it ars dapiayed aernaly on dspiey No.
* * .
4 5 *7 Conversion to
HIGH Total Power ettir Monetary Cost Setting
onsumption
0 when NoNE is selected.
VT Primary VT Secondary Currency Setting Currency Setting
Voltag Voltage Selection) er Specif
3 when something other
NGNE than NoNE is selected.
Nol
03¢ 7]
« If something other than NaNE is selected, set the primary voltage and « Set the rate and currency consecutively.
secondary voltage of the VT consecutively. « The currency unit can be set to a user- specllled value after a currency is selected.
* *
6 Simple 8 Pulse Conversion
Measurement 1 Setting
Fixed Power Pulse Conversion  Coefficient Decimal Point Display Uml
5 when OFF Fixed Voltage Factor Target 1 etting 1 Position Setting 1~ Setting 1
r\
G0
xample for HIGH Total Power Consumptio "
 Tho morih and cay when  HIGH toal power consumption
was rocorded and th HIGH tta power consumpion aro
displayed altamataly on dislay No. 1 and the number of da
DG e uant ey and e ol are Gspeye anermbicy”
on display No.2.
. w“en the zlr'r]plg measuzn(\em funcnort\ is Iset to ON, set the fixed « Example for Pulse Conversion 1 Setting
voltage and fixed power factor consecutively. « Set the pulse conversion target, coefficient, decimal point position, and display unit consecutively
* *
9 11
. . Output Terminal 1
Time Setting Function Setting
" (5] when sometting other Active Power  Regenerative  Current Alarm Vollage Alarm  Power Factor  Reactive Power g
Month/Day Hour-Minutes than AL AR s selected. Alarm Output ~ Power Alarm  Output Outy Alarm Output  Alarm Output (]
1 when ALAR s
occes. =]

« Example for Output Terminal 1 Function Settings
« When AL AR is selected, set the ON/OFF status of the alarms.

8
o
(7

« The year, month/day, and hour/minutes are set in order.

* * * *
10 12 13 14
Three state Active Power Automatic Tomperature
Color Setting Alarm Output Rotation Setting Setting

[0 when GFF

Upper Limit  Lower Limit
Threshold ~ Threshold Hysteresis ~ OFF Delay ~ ON Delay

Automatic
Rotation Setting

SF F| = wnen 5t
LRE L=l

Transition Temperature  Temperature
Time Unit Compens

S

-
L

« Example for Active Power Alarm Output

« Set the upper and lower limit thresholds, hysteresis, and OFF/ON delays consecutively.

« Display No. 2 changes from the threshold value to the calculated operating value 1.5 « When automatic rotation s set to ON, set
seconds after the upper and lower limit thresholds and hysteresis are changed. the transition time.

lemperature unit and
\empevature compensation value

 Set the backlight colors for HIGH, MIDDLE, and
LOW status consecutively.
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A
alarm output.......cccceeeieiiiciiieee e, 1-3, 4-18
applicable circuit.........ccccceeeeeeeiiiiiieee, 3-5
average CoUNt.....covevvvviiicevieieeeeeeeene 3-21, 3-22

B
basic settings........oocveeeiiiei e 3-4
baud rate........cccoceviiiiie 3-37
DUZZEN ..o 3-25

C
Calculated CO2 .........oocvveieiereeereeeeee 3-27
CO2 coefficient ........cccveeeeieenee e 3-26
COMMUNICALIONS. ... 1-4
communications connections ...................... 2-9
Communications Setting Mode 1-15, 1-18, 3-35
baud rate.......cccoooeviiii 3-37
datalength ......ccccooiiiiiini 3-38
protocol selection........ccccceeevveiiiieenennn. 3-35
Stop bitS..coveee 3-39
transmission wait time............ccccocoeeeee. 3-41
UNit NUMDET ... 3-36
vertical parity......cccccceeeeeeeccciiieeee e 3-40
CompoWay/F.........ccocvvvveeneaennnn. 1-4, 2-9, 3-35
O USSR A-6
AIMENSIONS ......eieiiiieee e A-6
KM20-CTF-100A ..o A-6
KM20-CTF-200A ..o A-6
KM20-CTF-400A ... A-6
KM20-CTF-50A ......oooiieeeeeeere e A-6
KM20-CTF-5A ..o A-6
KM20-CTF-600A. .......ceeoeeeeeeeeeeeeeee A-6
KM20-CTF-CBS.......ccceeereeeeeeeeeeee A-6
Specifications .......ccccceeevvciiieiee e, A-6
CTINPULS ..o 2-8
CUIMTENES ... e 3-9

D
datalength ..o, 3-38
default settingsS.......ooceeeiiiei e A-4
AIMENSIONS ..o 2-2
display functions .........ccccccceeiiiiiiccciiieeeeee, 1-5
display NO. 1 ....ooevireeiiiieee e, 1-5
display NO. 2......oovveeiiiiieee e, 1-5
operation indicators.........ccccceeeeiiiicnnineen, 1-5
display NO. 1.....oovvveiiiieee e, 1-5
display NO. 2......cooveiiiiiiieeeee e 1-5
display refresh period.............cccueu. 3-20, 3-22
E
ensuring correct measurement.................... 3-5
ENTER (O) Key...ccveeeiiieiieieeie e 1-19
entering set values..........occcevviiiieiiiiieennn, 1-19
error display .....ceeveeeie e 5-2
event iNPUES.....ccovvevviecciiiieeee e, 1-4, 2-14, 4-2
evnet input setting.......cccoooeiiiis 4-2
F
freqQUENCY ..o 3-14
front panel.......ccocceeveeeei i 1-5
H
HIGH total power consumption.................. 4-16
HIGH total time ... 4-17
I
I/O configuration...........ccccovvveeeiiiiien e, 1-7
(o7 ] o 1< TP POTPPPRRPPPN, 3-2
FUNCHION....cciiiiiii e 3-2
Measurement .........cccccevviieiiniiieee e, 3-2
MONIEOF ... 3-2
100121 ¢ 11 o] o FE 3-2
Setting .o, 3-2

INItIANIZE ..o 3-33



INPUL ©ITOF i 5-2

inputs

event iNPUES ... 1-4
installation method............ccccooieiiiiinnnnnn 2-3
instantaneous POWEeT..........cccovcvveeerriieee e 3-7
instantaneous power alarm output ............ 4-18

instantaneous power alarm output hysteresis

............................................................... 4-18
instantaneous power alarm output OFF delay
............................................................... 4-18
instantaneous power alarm output threshold
............................................................... 4-18
insulation block diagram ............ccccoveeeeenne 1-20
K
KBY . 1-5
key operations.........cccccevvvieeeiiiiieee e 1-19
M KEY oot 1-19
M+O  KEYS..eieiereeieeeee e 1-19
M+S KEYS .o 1-19
M+U KeYS...ooiiiiiiiiiiiieeeie e 1-19
O KEY e 1-19
S KEY e 1-19
U KEY.oeiiiiiiiiee e 1-19
L
LCD backlight ........cccoeveiiiiieiee e 1-6
logging measurement data.............cccceeeneee. 1-4
LOW total power consumption................... 4-16
LOW total time .....ccoceeeeiiieiiecie e 4-17
low-cut current ........cccceeveiieii i 3-18
M
main features ... 1-2
main fuNCtioNS. ..o 1-3
measurement end time............occcceeiieeee 4-6
measurement mode...........ccccceeeeeennns 1-9, 1-12
Basic Level.......ccccveviieiiiieieeee 1-12
Professhional Level............ccccoiieninnne 1-12

Professional Level

specific power consumption ................. 4-9

Measurement Mode

Basic Level

calculated CO2 .......cccevieveiieneieeeen 3-27
CUIMTENES ... 3-9
freqUeNCY ......oocveeiiii e 3-14
power factor ........cccccvviiiiiie e 3-13
reactive POWEN.........oovveeeeereveeeeiiieeenns 3-14
time ..o 3-29
total power consumption............c.......... 3-8
VOIAGES. ... 3-11

Professional Level

product information ............ccccceeennee. 4-23
pulse input count.........cccceeeviieeiiniinennn. 4-8
pulse input ON time .........ccceeeeeeieenns 4-10
three-state total power consumption .. 4-16
three-state total time..........cccocceeee 4-17
measurement start time .............ccccoeeeee 4-6
measuring a high current............ccccoeieeeen. 3-15
measuring a high voltage.............ccccecueee. 3-17
MIDDLE total power consumption ............. 4-16
MIDDLE total time........cocoeeeiiiiiieiiiiieeees 4-17
1 ToTe | o1V 1= 1-4, 2-9, 3-35
mode configuration ...........cccccoiieiiiiinenne 1-8
measurement mode ..........ccccceevviieeeennen. 1-9
Protect Setting Mode........c.cccceevveveennnee. 1-14
Setting Modes .......cccooceveiiiiniieeeee, 1-15
MODE(M)KEY .....ccveeieeeereeesee e 1-19
model number legend .............ocoeeiiiiiiennns 1-7
Mounting Bracket .........ccccccoeviiiininnnen. 2-3, A-5
N
NPN/PNP input mode settings..................... 4-4
O

operation indicators.........cccocceeiiiiiiiiniiiennn. 1-5
KEY e 1-5

L0 16 1 I R 1-5

1O 16 1 2 R 1-5
STOP e 1-5

Operation Mode Setting

Professional Level



NO/NC input mode settings ................. 4-5
Operation Setting Level

Basic Level

low-cut current.........cccceeeeiieeeeiiiiieenens 3-18
Operation Setting Mode.................... 1-15,1-17
Basic Level.......cccooiiiiiiiieieiee, 1-17
applicable circuit..........ccccovivieiiiiiiennnns 3-5
average count..........oooevvvvviieiiiiieneennenns 3-21
DUZZEr ... 3-25
CO2 coefficient......c..ccccevceeenceeeneene 3-26
display refresh period.........ccccceeenne. 3-20
initialize.......coooieeei 3-34
instantaneous power ..........ccccocceeeeenee 3-7
pulse output unit..........ccoeeiiiiineen. 3-19
rated primary current...........cccocceeeens 3-15
simple measurement...........ccccevueeen. 3-23
Special CT type . ..ccvveveeeeeereeeeeeeee 3-6
time setting ... 3-28
VT primary voltage .........cccoovveeeeennen. 3-17
Professional Level..........ccccccovieeiinnneen. 1-17
event input setting ........cccooceiiiiis 4-3
instantaneous power alarm output..... 4-19

measurement start time/measurement end

tHME e 4-6
NPN/PNP input mode settings.............. 4-4
three-state hysteresis...........ccceeennee. 4-15
three-state LOW threshold................. 4-14
three-state target.........ccccceeeveninnn 4-11

Opertion Setting Mode

Professional Level

three-state HIGH threshold ................ 4-14
option ratings and performance................... A-4
OUTT e 1-5
OUT2 e 1-5
output function

alarm output........ccoooviieii i, 1-3
three-state output.........cccoooviieiiiiiinns 1-3
total power consumption pulse output..... 1-3
output fuNCHIONS ......oovvieiiiii e 1-3

P
panel cutout dimensions.........cccccceeeeeeeiinaens 2-2
parameter list........ccccoveeeieeiiiiice A-7, A-14
Communications Setting Mode............... A-12
Measurement Mode, Basic Level............. A-7

Measurement Mode, Professional Level..A-9

Operation Setting Mode, Basic Level.....A-10
Operation Setting Mode, Professional
Level ..o A-11
Protection Setting Mode.............cccce....... A-13
part names and functions ..............ccccceene. 1-5
power factor .........oocviiiii 3-13
Power Monitor performance..............ccceu..e. A-3
Power Monitor ratings ..........cccceeeeinieeeennnee. A-2
product information ............ccceciiiiiiennns 4-23
product specifications ............cccceevieiennnnen. A-2
option ratings and performance ............... A-4
Power Monitor performance...................... A-3
Power Monitor ratings...........ccceeeeeiiieeeenne A-2
protection setting........ccccceevveeeieicinnns 1-14, 4-24
Protection Setting Mode ................... 1-14, 4-24
protocol selection...........cccccoviieeiiiiiennnns 3-35
pulse input count...........ccceveiiiiiiiniieee, 4-8
pulse input ON time .......ccooceeriiiiiiineiee 4-10
pulse output UNit........coooveiieiiiiieeee 3-19
R
rated primary current ..........cocceiviieiennnen. 3-15
reactive POWET .........ceevviieeeiiiieee e 3-14
regenerative POWES ..........coevveeereiniieneeennne 3-7
RS-485....ooieicee e 1-7,2-9
S
setting example.........ccccooveiiiiiiiees 3-4
Setting Modes.........cccevieeriiiniiieeeeee 1-15
Communications Setting Mode............... 1-15
Operation Setting Mode ........c.cccceenueenne 1-15
SHIFT (S) K&Y ..o e, 1-19
simple measurement ...........cccocceeieniiiennn. 3-23
single-hpase, tWo-Wire .........c.occeeeeiiiieennnns 2-6

single-phase, three-wire 2-5, 2-6, 2-7, 2-8, 3-17



SPECIal CT .. 2-4
Special CT ..ooeiieee e 3-6
specific power consumption ...........cccecueeeen. 4-9
STOP e 1-5
STOP DItS oo 3-39
T
terminal arrangement ...........ccccoiiinenen. 2-5
Terminal CoVer.......coeveeeeeeeeeeeeeeeeeeeenn, 2-3, A-5

three-phase, four-wire... 2-5, 2-6, 2-7, 2-8, 3-17
three-phase, three-wire 2-5, 2-6, 2-7, 2-8, 3-17

three-state HIGH threshold........................ 4-13
three-state hysteresis .........cccoceeeivieeenne 4-15
three-state LOW threshold ........................ 4-13
three-state output ... 1-3
three-state target ... 4-11
TME e 3-29
time corrections .......cccocceeeiiiiee i 3-32
time setting ......ooovvieiii 3-28
total power consumption...........cccoeeieeeenee 3-8

total power consumption pulse

OutpuUt ..., 1-3, 2-10, 3-19
transmission wait time ...........ccccoeeeeieeenn.n. 3-41
troubleshooting ... 5-3
turning ON the power ........cccooceveieerieeennne. 3-3

U
(UTQ T aTUT 0] o =] 3-36

UP (U) KBY oo seeeseee 1-19

using terminals..........cocceeiiiiei e 2-5
A%
vertical parity ..., 3-40
VOGS ..eeiiiiieee e 3-11
VT primary voltage.........cccovvveeeiinieneeen, 3-17
w
Waterproof Packing..........ccccoeeveeennnnne. 2-3, A-5
1177 T TS 2-7
alarm output ... 2-13
COMMUNICALIONS .....ceeiiiiieeiiiiee e 2-9
CTINPUES e 2-8
event iNPULS ......occeeeiiiiiiee e 2-14
measurement voltage input...................... 2-7
POWET SUPPIY .ot 2-7
three-state output .........ccccooeviiiiiiniienn, 2-11

total power consumption pulse output....2-10
Wiring diagram..........ooeeviieeninieee e 2-5

wiring methods and CT mounting locations. 2-6

single-phase, three-wire............cccccuvveeeen. 2-6
three-phase, four-wire, delta wiring........... 2-6
three-phase, four-wire, star (Y) wiring...... 2-6
three-phase, four-wire, V wiring................ 2-6
three-phase, three-wire, delta wiring........ 2-6

three-phase, three-wire, star (Y) wiring....2-6

three-phase, three-wire, V wiring ............. 2-6
wiring methos and CT mounting locations

single-phase, tWo-wire..........ccccoecveeeennnen. 2-6

Wiring precautions..........cccevevveeeeeeiieee e, 2-7
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