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Introduction

Thank you for purchasing our energy measuring unit (hereinafter referred to as the measuring unit).
Please carefully read this manual prior to use to fully understand the functions and performance of
the measuring unit, and correctly use the unit.
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1. General

This manual explains the sequence program to be prepared by the user to monitor measurements
on the energy measuring unit (hereinafter referred to as the measuring unit) using the sequencer
through Control & Communication Link (hereinafter referred to as CC-Link) or to set the

parameters of the measuring unit from the sequencer.

When actually programming, read not only this manual, but also the following related manuals.

Table 1.1 Related Manuals

Manual Name

Manual No. (Type code)

Instruction Manual for Energy Measuring Unit

Supplied with product

2. Product Specifications
Table 2.1 shows the CC-Link specifications for the measuring unit.

Table 2.1 CC-Link Specifications for Measuring Unit

Item Description

Unit type Remote device station

Number of occupied stations |1 station

: Up to 42 units (when only remote device stations
Number of connectable units occupying one station each are connected)

Transmission rate Mbps and 10 Mbps

To be selected from 156 kbps, 625 kbps, 2.5 Mbps, 5

Number of remote input/ 32 points each
output points

Number of remote register |4 points each

points
c
.9
IS w \/ \ﬁ
»
% Measuring Measuring Measuring
— unit unit unit
4
£
(_-)' Up to 42 units can be connected.
O (When only a series of
measuring units is connected)
Measuring Measuring Measqring
unit unit unit

Example of system configuration (CC-Link)
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3  General System Configuration

CC-Link System devices include remote I/O stations, remote device stations, local stations and
intelligent device stations. One master station can cover up to 64 remote I/O stations, remote
device stations and local stations in all.

However, the following conditions of connection must be met.

(1)  {(1xa)+(2xb)+(3xc)+(4xd)} < 64

a : Number of units occupying 1 station (The measuring units are included in these units.)
b : Number of units occupying 2 stations
¢ : Number of units occupying 3 stations
d : Number of units occupying 4 stations
(2) {(16xA) + (54xB) + (88xC)} < 2304
A : Number of remote /O stations <64 units
B : Number of remote device stations (The measuring units are included in these units.) <42 units
C: Number of local stations and intelligent device stations <26 units
One unit on one system A U_pic;émfts_ ------- o
s A M s A N

Master station Master station Master station Local station Local station Local station

7
o6

8L i 8. 8Ll

T

J

]

J

]

. A1SJB10BTI A1SJGIBTI S A1SJB10BT1 A1SJBIBT11
QUGTETTT AJG10BT11 AJGIBTT1 GUGTETTT AJB10BT11 AJGIBTI1
Terminal resistance (indispensable) J Cable for CC-Link

Up to 26 units Up to 42 units Up to 64 units

I A A A

i 'd ™ 's ™ s ™
] Intelligent device station Remote device station Remote 1/O station

|

! Goucg(n)no Uﬂﬂﬂgo

| ] i [ ]

1 RS-232C L= 5 : Remote 1/0 unit

! Interface unit Measuring unit AJ65BTB1-16D

I AJB5BT-R2 EMU2-RD3-C AJ65BTC1-32D

-\ N

Terminal resistance (indispensable) Cable for CC-Link

64 units in all
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4. Master Station Parameter Setting

4.1 Procedures for setting parameters and starting data link
The procedures for setting the parameters necessary to start data link are explained below.

4.1.1 Relationship among buffer memory, EEPROM and internal memory

(1) Buffer memory

Temporary storage area to write parameter information in the EEPROM or internal memory.

When the unit power is turned off, the parameter information is erased.
(2) EEPROM

Data link can be started based on the parameters in the EEPROM only by turning on the data
link start request (Yn8). It is unnecessary to write the parameters in the buffer memory every
time the master station is started up. It is necessary to enter the parameters in the EEPROM

in advance through the parameter entry request (YnA) to the EEPROM.

(3) Internal memory

Data link is executed based on the parameter information stored in the internal memory.

When the unit power is turned off, the parameter information is erased.

Sequencer CPU Master station

The parameter
_E SET YnA]_l information is not
Turning off erased by turning
power erases
the parameter

information.

off power.

v EEPROM

Buffer memory

TO } Parameter
_E | > information | <= ﬁ
‘ area 1} L w
_[ SET Yn8} ............................ # Internal
444444444444444444444444444444 A memory
_[ SET YnG}
Data link is executed

based on this parameter
information.

It is recommended to execute data link based on the parameters in the buffer memory when debugging
(starting up) the system and to execute data link based on the parameters in the EEPROM during
operation after the completion of debugging. This reduces the number of steps in the program (the
scanning time) during operation.
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4.1.2 Procedures for setting parameters and starting data link

Perform the following procedures.

Sequencer CPU

€

Write data (number of
connected units, retry count,
etc.) in the parameter
information area (addresses
OH to 5FH) in the buffer
memory at the master station.

—

Master station

Buffer memory
EEPROM
Parameter
information
area
Internal
memory

A 4

Sequencer CPU
The data in the parameter

information area in the buffer
memory is written in the internal
memory by the request (Yn6) for
starting data link based on the
parameters in the buffer memory.

SET Yn6

_E

Then, data link will automatically
start.

Master station

Buffer memory

EEPROM
Parameter
information
area
Internal
R memory

|

NO )
Completion o
debugging

YES l

Sequencer CPU Master station
The date_m in the pgrameter . Buffer memory v EEPROM
information area in the buffer :
memory is written in the - _Parameltel'
EEPROM by the request (YnA) SET YnA information
for entering the parameters in the area Internal
FFPROM memory

\ 4
Sequencer CPU Master station

The parameter information stored
in the EEPROM is transferred to
the internal memory by the
request (Yn8) for starting data
link based on the parameters in
the EEPROM. Then, data link will

_E SET Yn8]_|

automatically start.

Buffer memory

EEPROM
Parameter
information
—
area .
:| Internal
memory
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4.2 Parameters to be set

The following tables shows the items to be set in the parameter information area (addresses 00H
to 5FH) in the buffer memory at the master station.

Buffer memory

Setting item Description address
Number of Set the number of stations connected to the master station (including
connected reserved stations). 1H
units Default 64 units
Settingrange : 1 to 64 units
Retry count | Set the retry count upon occurrence of communication error.
Default 3 times 2H
Settingrange : 1to7 times
Number of Set the number of stations that can be restored by one link scan.
stations to be | Default 1 unit 3H
automatically | getting range : 1 to 10 units
restored
Specification | Specify the data link status to be caused upon occurrence of sequencer
of operation | CPU error at the master station.
to tr)fe g Default 0 (stopped) 6H
performe ; .
when CPU Settingrange : 0 (§topped)
goes down 1 (Contlnued)
Specification | Specify the reserved station.
of reserved Default 0 (no setting) 10H - 13H
station Setting range :  Turn on the bit corresponding to the station number.
Specification | Specify the invalid station.
of invalid Default 0 (no setting) 14H - 17H
station Setting range :  Turn on the bit corresponding to the station number.
Station Set the types of the connected stations.
information

Setting range :

b15 - b12 b11 - b8 b7 - b0
Type of
cor¥r?ected Number of Station No.
station occupied stations
A t
1to 64 (01H to 40H)
1: Occupying 1 station (The measuring unit is
included in this category.)
2: Occupying 2 stations
3: Occupying 3 stations
4: Occupying 4 stations
—— 0: Remote I/O station

1: Remote device station
(The measuring unit is included in this type.)
2: Intelligent device station

(Note) Since the measuring unit is a remote device station occupying
one station, its type is “11LICIH" (LI is the station number).

20H (1st unit)

|
5FH (64th unit)
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5.  Communication between Master Station and Measuring Unit

5.1 Outline of communication

The communication between the master station and the measuring unit is made in one of the initial,
normal and error modes. In the normal communication mode, the following operations can be
executed.

¢ Monitoring of measurements (word data), such as current, voltage and electric energy
o Setting of items (word data), such as demand time limit

For the measuring unit, a command is provided for each measuring or setting item. To monitor the
measurement or set the item, write the command assigned to the item to be monitored or set and
incidental data to the remote register RWw at the master station from the sequence program.

—— Outline of transfer of command to and from CC-Link master

Sequencer CPU Master station Measuring unit
Remote register (RWw) Remote register
(for writing) (RWw)

A 4

) @
_E TO > Command/data Command/data

Remote register
(RWr)

Remote register (RWr)
(for reading)

®
—E FROM ]—l W Reply data Reply data to
command

S

CC-Link
(Link scan)

The command and incidental data are stored in the remote register (RWw) by TO command.
The command and incidental data are transmitted to the remote register of the measuring unit
by CC-Link scan.

The replay data is transmitted to the remote register (RWr) at the master station by link scan.
The reply data to be stored in the remote register (RWr) is read by FROM command.

®e OO0
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5.2

Initial communication

The initial communication is made first of all after the measuring unit control power in the off state
is turned on or the unit is reset.

® ©@ ©® ©

RX(n+1)8 O I
(Data initialization request flag / \ C @

@1, -5 \\, !
RY(n+1)8 k== 3|
(Data initialization completion o
flag) /@
RX(n+1)B e

(Remote READY)

After the measuring unit control power in the off state is turned on, a power interruption occurs
or the reset switch is turned on, the data initialization request flag in the off state is turned on.
After the data initialization request flag in the off state is turned on, turn on the data initialization
completion flag in the off state.

After the data initialization completion flag in the off state is turned on, the data initialization
request flag is turned off, and the remote READY in the off state is turned on.

After the data initialization request flag is turned off, turn off the data initialization completion
flag.
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5.3 Normal communication

After the completion of the initial communication, the communication mode changes to the normal
communication mode (remote READY is turned on), where commands for monitoring
measurements and setting items can be transferred. The command transferring procedures are
shown below.

Writing of RWw by TO command

Writing of
command and data

@
RYnF $ @7
(Command execution request flag) ] @ N

-~

‘/

RXnF Saa N
{_Cqmmand completion response (’ ® /
Reading from RWr by FROM N : ’
command Reading of reply

After writing the command assigned to the item to be monitored or set and incidental data to
the remote register RWw, turn on the command execution request flag in the off state.

After the reply data corresponding to the transmitted command is received, the command
completion response flag in the off state is turned on.

After the command completion response flag in the off state is turned on, read the reply data
from the remote register RWr.

After the completion of reading of the reply data, turn off the command execution request flag to
Canceled the command execution request.

The command execution request flag is turned off to turn off the command completion
response flag.

©@ ® © ©®

Note 1: To transmit another command continuously, repeat the above steps @ to ®.
Note 2: Commands can be transferred only when RX(n+1)B (remote READY) is 1 (ON).

5.4 Error communication

Occurrence of error

h
RX(n+1)A o I\ /,,_-%\‘
(Error status flag) ! O /
| N ‘

1
RY(n+1)A ! ® JL-- =3
(Error reset request flag) |

/
Reading from RWr by FROM Error code L9
RX(n+1)B \

Remote READY @ Seo ¢

@ When an error occurs in the measuring unit, the error status flag in the off state is turned on,
and remote READY in the on state is turned off.

@ When the error status flag in the off state is turned on, read the error code from the remote
register RWr. Remove the cause of the error according to the read error code, and turn on the
error reset request flag in the off state when restarting the communication with the measuring
unit.

® The error reset request flag in the off state is turned on to turn off the error status flag in the on
state.

@ After the error status flag is turned off, turn off the error reset request flag in the on state.

® After the error reset request flag is turned off, remote READY in the off state is turned on, and
normal communication is restarted.

Note: For the error codes, see 6.2.4 “Occurrence of error.”
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6. Remote Input/Output and Remote Register

6.1 Remote input/output (RX, RY)

Remote input (RX) and remote output (RY) signals are used to transfer data in bit units between
the master station and the measuring unit.

6.1.1 Remote input (RX)
The following table shows the allocation of the remote input (RX) signals of the measuring unit.

Device No. Signal name Description EcoMonitor ' | EcoMonitor | Remark
0 1 Pro s
RXn0 Unusable - - - -
RXn1 Unusable - - - -
RXn2 Curren_t qemand upper/ Canceled Active - v Note 2
lower limit alarm
RXN3 Power_de_mand upper/ Canceled Active } v Note 2
lower limit alarm
RXn4 Unusable - - - -
RXN5 (;o!lective upper/lower Canceled Active ) v Note 2
limit alarm
RXn6 Unusable - - - -
RXn7 Unusable - - - -
RXn8 Voltage upper/lower limit Canceled Active ) v Note 2
alarm
RXn9 Unusable - - - -
RXnA Unusable - - - -
RXnB Unusable - - - -
RXnC Unusable - - - -
RXAD Power_faptor upper/ Canceled Active ) v Note 2
lower limit alarm
RXnE Unusable - - - -
RXnF Command completion No reply data received Reply data received v v Note 1
response flag
RX(n+1)0 | Unusable - - - -
RX(n+1)1 | Unusable - - - -
RX(n+1)2 | Unusable - - - -
RX(n+1)3 | Unusable - - - R
RX(n+1)4 | Unusable - - - -
RX(n+1)5 | Unusable - - - R
RX(n+1)6 | Unusable - - - B
RX(n+1)7 | Unusable - - - B
RX(n+1)8 | Data initialization When power is turned off, When power in off state
completion flag remote READY is turned on | is turned on or unit is v v Note 1
or error status flag is turned | reset
on
RX(n+1)9 | Unusable - - - R
RX(n+1)A | Error status flag No error has occurred. Error has occurred. 4 4 Note 1
RX(n+1)B | Remote READY Commands cannot be In normal
transmitted. communication mode
v v Note 1
(Commands can be
transmitted.)
RX(n+1)C | Unusable - - - -
RX(n+1)D | Unusable - - - -
RX(n+1)E | Unusable - - - -
RX(n+1)F | Unusable - - - -

n: Address allocated according to the station number setting

Note 1: For the details, see Section 5 “Communication between Master Station and Measuring Unit.”

Note 2: The alarms on EcoMonitorPro ™ are output only when “execution of monitoring” has been specified on the main
unit.

Note 3: The models applicable to *1and *2 are shown below.

Applicable models

*1 | EMU-C7P4-6

*2 | EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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6.1.2 Remote output (RY)

The following table shows the remote output (RY) signals of the measuring unit.

Device No. Signal name Contents Remarks
ON (1)—OFF (0) OFF (0)—ON (1)
RYn0 Unusable - -
RYn1 Unusable - -
RYn2 Unusable - -
RYn3 Unusable - -
RYn4 Unusable - -
RYn5 Unusable - -
RYn6 Unusable - -
RYn7 Unusable - -
RYn8 Unusable - -
RYn9 Unusable - -
RYnA Unusable - -
RYnB Unusable - -
RYnC Unusable - -
RYnD Unusable - -
RYnE Unusable - -
RYNE Command execution When cgmmand execution When cc?mrpand execution Note 1
request flag request is canceled request is given
RY(n+1)0 Unusable - -
RY(n+1)1 Unusable - -
RY(n+1)2 Unusable - -
RY(n+1)3 Unusable - -
RY(n+1)4 Unusable - -
RY(n+1)5 Unusable - -
RY(n+1)6 Unusable - -
RY(n+1)7 Unusable - -
RY(n+1)8 (I?::pilzittifrl]izf?;gon \é\;:izlgedmote READY request is Z\i/::nn remote READY request is Note 1
RY(n+1)9 Unusable - -
RY(n+1)A Error reset status flag i\lsvréz:ceerlr‘:(})(; status reset request i\lsvgilr;rror status reset request Note 1
RY(n+1)B Unusable - -
RY(n+1)C Unusable - -
RY(n+1)D Unusable - -
RY(n+1)E Unusable - -
RY(n+1)F Unusable - -

n: Address allocated according to the station number setting

Note 1: For the details, see Section 5 “Communication between Master Station and Measuring Unit.”

Points

If any unusable device is turned on or off in the sequence program, the functions of the

measuring unit cannot be guaranteed.
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6.2 Remote registers RWr and RWw

The remote registers RWr and RWw are used to transfer word data between the master station
and the measuring unit. Since the measuring unit occupies one station, four words are allocated to
each of the remote registers RWr and RWw.

The measuring unit has a command for each measuring or setting item. The item can be monitored
or set by writing the command assigned to the item to be monitored or set and incidental data to
the remote register RWw at the master station through the sequence program.

6.2.1 Command List

The following list shows the commands, data group numbers and data channel numbers supported
by the measuring unit. For the details of each item, see 6.2.2 “Details of commands.”

(1) Command
A command indicates a request to the measuring unit from the sequencer. The following

commands are available.

Command support
Command Name Description Remarks Page Eco Eco
Monitor? |MonitorPro™
1H Data monitor Monitoring of various data
28 (measuring data, status data, 16 - 4
s< setting data, etc.)
E = |2H Data setting Setting of various data (rated
S g voltage and current, phase
oz and wire system, demand time 36 - v
g 5] limit, etc.)
£ E (Note) Except clock data
» 8 [3H Clock data Setting of date data and time 39 ) v
setting data
9EH |Bit Resetting of max. values and | Bit data setting command
= 2 setting/resetting | electric energy to 0 and
- @© i
5E resetting of alarms 40 v v
5E
o
COH | Analog data Setting of rated voltage and Byte data setting command
setting current, phase anq wirt_a _ 42 v v
system, demand time limit,
etc.
o | C1H |Analog data Monitoring of measurements Byte data monitoring command
2 request (Note 3) | (current, voltage, electric 45 v v
g power, etc.)
% CCH | Collective Collective monitoring of four Command for collectively monitor-
; monitor measurements ing four items specified by C1H 63 v )
kel (Note 3) command (items to be monitored
g are set by COH command)
CDH | Optional Collective monitoring of four Command for collectively monitor-
collective measurements ing four items specified by C1H
monitor command (items to be monitored 64 v 4
(Note 3) are transmitted together with the
command)
E1H | Counter Saving in latch memory Latch command for storing specified
specification item in latch memory in EMU 65 v v
latch
E3H | Counter Saving in latch memory and Latch command for storing specified
» specification clearing of current value item in latch memory in EMU and 66 v v
g latch and clear clearing current value
€ |E4H |Counter data Monitoring of measurements | Command for monitoring counter
% request (electric energy, current time, | data (related to electric energy and 67 v v
3 hourly electric energy, etc.) clock)
(2]
S | E5H | Counter latch Monitoring of data in latch Command for monitoring
o data request memory measurements stored in latch 76 v v
memory by E1H or E3H command
E6H | Counter data Setting of electric energy value | Command for setting counter data
setting and initialization of clock (related to electric energy and 77 v 4
clock)
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(2) Data group number and data channel number
These numbers are allocated to various data of the measuring unit to identify the data. The
number to be allocated is a matrix consisting of a data group number and a data channel
number.

For the details of the number, see the group and channel list.

Content
Data group No. Number allocated to each measuring element (current, voltage, alarm status, etc.)

Data channel No. | Number allocated to each detail (R-phase current, S-phase current, etc.) of each
measuring element

* These numbers are used mainly in standard commands common to unit types.

(3) Unit number
When a terminal has some circuits (some channels) for one function, each of the circuits
(channels) is identified by this number.
For each measuring unit, the unit number is allocated as shown below.

Multi-circuit energy measuring unit Energy measuring unit
EcoMonitor EcoMonitorPro
EMU2-RD3-C
EMU2-RD5-C
EMU-C7CP4-6 EMU2-RD7-C

EMU2-RD2-C-4W
EMU2-RD4-C-4W

Unit No Input circuit number (channel No.) | Input circuit number (channel number) is
’ is used as unit No. used as unit number.

(Example) For energy measuring unit (EMU2-RD7-C)

Circuit 1} | {Circuit2 | | { Circuit3} | [ Circuit4 } | { Circuit5 : | [ Circuit6 i | | Circuit7
Unit No. 1 2 3 4 5 6 L7
T L T AL SRR e

Wi /] /
Auesine =/ B 7
S Z | &

i

T
88"";
STMIMgg
—
I OTT
g

SENSOR B
 —

s T 1
s L i _@_ | i _@_
=) P!@ P3 A Pi@l A Pz@ ) A Pz@l
P22 BE ||BY |E
L] fo _@_ _@_
ok B || Bepr || By || B
[T |50 “@—9 8 Pz@l 8 Pz@:ﬁs 8 Pz@—l
JHR EE | |[BE || B
| | = ] I— [ = O = O

Note 1: Commands can be transmitted only when RX(n+1)B (remote READY) is 1 (ON).

Note 2: To transmit a command and receive reply data, RYnF (command execution request flag)
and RXnF (command completion response flag) are used. For the details, see 5.3 “Normal
communication.”

Note 3: When the current values and maximum values are monitored collectively or continuously,
the monitored maximum value may be less than the current value depending on the timing
of updating of data in the measuring unit.
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6.2.2 Details of commands

This section explains the details of the commands and reply data supported by the measuring unit.

The details of each command are explained in the

following format.
Provision of command support

Command Command Use of .
value name command Procedures for transmitting and
[_ receiving commands
Command EcoMonitor | EcoMonitorPro
suppprt - v
|
1H | Data monitor Monitoring of current, voltage, elfectric power and reactive power data

o Data group numbers and data channel numbers have been allocgted to measuring data. (See Table

6.1.)

o Set and write the data group number and data channel number of the data to be monitored in the

relevant memory.

¢ The structure of the data returned from the measuring unit varieg depending on the data channel

number (measuring data). (See Table 6.2.)

e The structure and significant digits of data vary depending on the settings (phase and wire system,
primary voltage and primary current) of the measuring unit. (See Tables 6.2 and 6.3 to determine the
measuring data structure, significant digits and exponent.)

¢ Stored measuring data vary depending on the unit type (model name) and setting (phase and wire
system) of the measuring unit. If data not stored in the unit is requested, an out-of-range channel error
occurs. Take care not to request such data. (See Table 6.1.)

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b4 b3 b0 b15 b8 b7 b0
m Group No. rUnltNo1H "1 n Channel No. Group No.
m+1 00H Channel ﬂo. n+1 Exponent part 00H
m + 2 00H 00H \ n+2 Medium low-order L
data ow-order data
m+3 00H 00H |
i ] n+3 Hiah-order dat Medium high-order
(*) Specify a unit number from OH to\8H. Igh-order data data
m and n: Addresses allocated according tk the station number setting
Command
Contents of the register to be transmitted Contents of the register to be received
from the master station to the remote by the master station from the remote
device station (measuring unit) device station (measuring unit)
The command value must be stored in the Since the received data length is fixed
first byte of the register to be transmitted. at 4 words, O0H is stored in an area
Since the transmitted data length is fixed without reply data.

at 4 words, store 00H in an area without

data.

*1: Standard commands common to unit types a

re expressed as 8-bit data consisting of a unit

number (high-order 4 bits) and a command (low-order 4 bits).

b7 b4 b3 b0

Unit No.

H_J
L Command :Datarange --- OH to 8H

:Datarange --- OH to 8H

For example, when the unit number is 2H and the command is 1H, the command value is “21H.”
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(1)

Data monitor (1H) command
(Other than clock data and time data)

Command | EcoMonitor | EcoMonitorPro
support

- v

1H | Data monitor Monitoring of current, voltage, electric power and reactive power data

Data group numbers and data channel numbers have been allocated to measuring data. (See Table 6.1.)

Set and write the data group number and data channel number of the data to be monitored in the
relevant memory.

The structure of the data returned from the measuring unit varies depending on the data channel
number (measuring data). (See Table 6.2.)

The structure and significant digits of data vary depending on the settings (phase and wire system,
primary voltage and primary current) of the measuring unit. (See Tables 6.2 and 6.3 to determine the
measuring data structure, significant digits and exponent.)

Stored measuring data vary depending on the unit type (model name) and setting (phase and wire
system) of the measuring unit. If data not stored in the unit is requested, an out-of-range channel error
occurs. Take care not to request such data. (See Table 6.1.)

Remote register RWw (sequencer — measuring unit) | Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b4 b3 b0 b15 b8 b7 b0
m Group No. Unit No. 1H n Channel No. Group No.
m+1 00H Channel No. n+1 Exponent part 00H
m + 2 00H 00H n+2 Medium low-order
dat Low-order data
m+3 00H 00H ata
n+3 Medium high-order

High-order data

(*) Specify a unit number from OH to 8H. data

When a measurement error has occurred, a hardware error is returned.

(2)

Data monitor (1H) command
(Clock data and time data)

Command | EcoMonitor | EcoMonitorPro
support

- v

1H | Data monitor ‘ Monitoring of current, voltage, electric power and reactive power data

Data group numbers and data channel numbers have been allocated to measuring data. (See Table 6.1.)

Set and write the data group number and data channel number of the data to be monitored in the
relevant memory.

The structure of the data returned from the measuring unit varies depending on the data channel
number. (See Table 6.2.)

If data not stored in the measuring unit is requested, an out-of-range channel error occurs. Take care
not to request such data. (See Table 6.1.)

Remote register RWw (sequencer — measuring unit) | Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b4 b3 bO b15 b8 b7 b0
m Group No. Unit No. 1H n Channel No. Group No.
m+1 00H Channel No. n+1 Year Month
m+ 2 00H 00H n+2 Date Time
m+ 3 00H OO0H n+3 Minute Second

(*) Specify a unit number from OH to 8H.

When a measurement error has occurred, a hardware error is returned.
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(1) Numbers related to measuring and gauging data (1/6)

Table 6.1 Allocation of Group Numbers and Channel Numbers

Group | Channel . N Data
No. No. Note | Data type Data name Unit EMU2-RD format
(h) (h)

01 21 Measureme | Current value of phase 1 current (A) v
01 41 *1 nt data Current value of phase 2 current (A) v
01 61 *1 Current value of phase 3 current (A) 4
01 81 *2 Current value of phase 0 current (A) v
05 21 ;)#;rs?st ;/e:algg c21f voltage between V) v
05 41 *1 grl:;rseer;t Zé\lﬁz gf voltage between ) v @
05 61 *1 ‘C))rl:arrseer;t :\))/aalﬁz <1)f voltage between (V) v
02 A2 Maximum current demand (A) v
07 01 *3 | Measureme | Current value of electric power (kW) v
08 01 *3 ntdata 5, er demand (kW) v
08 02 *3 Maximum power demand (kW) v
0D 01 Power factor (%) 4
FO 02 Setting data | Unit type setting - v ®
EO 11 Primary current setting (A) 4 @
EO 13 Phase and wire system setting - v ®
E0 15 Elzrgﬁgdpgcvn:rli(xiitr:]furrent and (min.) v
EO 12 Primary voltage setting (V) v @
09 01 *3 Menats;;?ame rcel;rég\r/]; \;)zac\)l\tljveerof instantaneous (kvar) v
0D 02 Max. power factor (%) 4
(0]0] 05 Min. power factor (%) v
01 01 Current value of total current (A) v
02 21 Phase 1 current demand (A) v
02 41 *1 Phase 2 current demand (A) v @
02 61 *1 Phase 3 current demand (A) v
02 81 *2 Phase 0 current demand (A) 4
02 A1 Max. current demand (A) 4
02 C5 Min. current demand (A) v
OF 01 Current value of frequency (Hz) 4
02 EO Measureme | Demand time limit: Current (sec) v
08 EO nt data Demand time limit: Electric power (sec) v ®
EO 91 5A/direct setting - v
03 21 *o Measureme | Current value of voltage between V) v
nt data phases 1 and 0
03 41 *9 g#;rszr;t ;/illgz gf voltage between V) v
03 61 *0 ‘C))rl:arrseer;t :\))/aalﬁz gf voltage between (V) v
05 01 Current value of total voltage V) v
05 A2 Max. voltage V) v ©
05 C5 Min. voltage V) v
08 05 *3 Min. power demand (kW) v
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(1) Numbers related to measuring and gauging data (2/6)

Group

Channel

No. No. Note Data type Data name Unit EMU2-RD™ Data
format
(h) (h)
Measurement | High-frequency voltage (V)
4D 21 data fundamental effective value v
(between 1 and 2)
High-frequency voltage (V)
4D 41 *1 fundamental effective value v
(between 2 and 3)
High-frequency voltage V)
4D 61 *2 fundamental effective value v
(between 3 and 1)
55 21 High-frequency voltage 9th V) v
effective value (between 1 and 2)
57 21 High-frequency voltage 11th V) v
effective value (between 1 and 2)
59 21 High-frequency voltage 13th V) v
effective value (between 1 and 2)
55 41 * ngh-frequency voltage 9th (V) P
effective value (between 2 and 3)
57 41 * ngh-frequency voltage 11th (V) P
effective value (between 2 and 3)
59 41 *1 ngh-frequency voltage 13th v) v
effective value (between 2 and 3)
55 61 *9 ngh-frequency voltage 9th V) v
effective value (between 3 and 1) @
57 61 *0 ngh-frequency voltage 11th V) v
effective value (between 3 and 1)
59 61 *0 ngh-frequency voltage 13th V) v
effective value (between 3 and 1)
i 0,
76 79 High-frequency voltage 9th content (%) v
(between 1 and 2)
ivho 0,
76 78 High-frequency voltage 11th (%) v
content (between 1 and 2)
i - 0,
76 7D High-frequency voltage 13th (%) P
content (between 1 and 2)
ivh- 0,
76 8F * High-frequency voltage 9th content (%) v
(between 2 and 3)
. . 0,
76 91 *1 High-frequency voltage 11th (%) v
content (between 2 and 3)
H = 0,
76 93 *1 High-frequency voltage 13th (%) v
content (between 2 and 3)
i 0,
76 A5 *0 High-frequency voltage 9th content (%) v
(between 3 and 1)
N High-frequency voltage 11th (%) v
76 AT 2 content (between 3 and 1)
i 0,
76 A9 0 High-frequency voltage 13th (%) v

content (between 3 and 1)
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(1) Numbers related to measuring and gauging data (3/6)

Group
No.

(h)

Channel
No.

(h)

Note

Data type

Data name

Unit

EMU2-RD™

Data
format

1D

21

1D

41

*2

1D

61

*1

25

21

27

41

*2

29

41

*2

25

61

*1

27

61

*1

29

61

*1

75

79

75

7B

75

7D

75

8F

*2

75

91

*2

75

93

*2

75

A5

*1

75

A7

*1

75

A9

*1

Measurement
data

High-frequency current
fundamental effective value (on
side 1)

(A)

High-frequency current
fundamental effective value (on
side 2)

(A)

High-frequency current
fundamental effective value (on
side 3)

(A)

High-frequency current 9th effective
value (on side 1)

High-frequency current 11th
effective value (on side 2)

(A)

High-frequency current 13th
effective value (on side 2)

(A)

High-frequency current 9th effective
value (on side 3)

High-frequency current 11th
effective value (on side 3)

(A)

High-frequency current 13th
effective value (on side 3)

(A)

High-frequency current 9th content
(on side 1)

(%)

High-frequency current 11th
content
(on side 1)

(%)

High-frequency current 13th
content
(on side 1)

(%)

High-frequency current 9th content
(on side 2)

(%)

High-frequency current 11th
content
(on side 2)

(%)

High-frequency current 13th
content
(on side 2)

(%)

High-frequency current 9th content
(on side 3)

(%)

High-frequency current 11th
content
(on side 3)

(%)

High-frequency current 13th
content
(on side 3)

(%)
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(1) Numbers related to measuring and gauging data (4/6)

Group

Chann

No. | elNo. Note Data type Data name Unit | EMU2-RD™ fData
ormat
(h) (h)
75 86 Measurement H_igh-frequency current total (%) v
data distortion factor (on side 1)
* High-frequency current total (%) v
& oC 2 distortion factor (on side 2)
N High-frequency current total (%)
75 B2 1 distortion factor (on side 3) Y
75 73 High-_frequency current 3rd content (%) v
(on side 1)
75 75 High-_frequency current 5th content (%) v
(on side 1)
75 77 High-_frequency current 7th content (%) v
(on side 1)
75 89 *0 High-‘frequency current 3rd content (%) v
(on side 2)
75 8B *0 High-.frequency current 5th content (%) v
(on side 2)
75 8D *0 High-_frequency current 7th content (%) v
(on side 2)
75 oF *1 High-_frequency current 3rd content (%) v
(on side 3)
75 Al *1 High-_frequency current 5th content (%) v
(on side 3)
75 A3 *1 High-.frequency current 7th content (%) v
(on side 3)
76 86 Measurement High-frequency voltage total (%) v
data distortion factor (between 1 and 2)
. High-frequency voltage total (%) v
76 9C 1 distortion factor (between 2 and 3) @
* High-frequency voltage total (%) v
76 B2 2 distortion factor (between 3 and 1)
High-frequency voltage 3rd content (%) v
6 & (between 1 and 2)
High-frequency voltage 5th content (%) v
& s (between 1 and 2)
76 77 High-frequency voltage 7th content (%) v
(between 1 and 2)
. High-frequency voltage 3rd content (%) v
76 89 1 (between 2 and 3)
% High-frequency voltage 5th content (%) v
76 8B 1 (between 2 and 3)
* High-frequency voltage 7th content (%) v
76 8D 1 (between 2 and 3)
76 oF *0 High-frequency voltage 3rd content (%) v
(between 3 and 1)
76 A1 *o High-frequency voltage 5th content (%) v
(between 3 and 1)
76 A3 *o High-frequency voltage 7th content (%) v
(between 3 and 1)
33 21 Measurement High-freque_ncy current total effective  (A) v
data value (on side 1)
33 a1 *0 High-freque;ncy current total effective  (A) v
value (on side 2)
33 61 *1 High-frequency current total effective  (A) v

value (on side 3)
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(1) Numbers related to measuring and gauging data (5/6)

Group

Chann

No. | el No. Note Data type Data name Unit | EMU2-RD™ f(?r?rgzt

(h) (h)

33 21 Measurement | High-frequency current total effective  (A) v

data value (on side 1)
N High-frequency current total effective  (A)

33 41 2 value (on side 2) Y

33 61 *1 High-frequency current total effective  (A) v
value (on side 3)

1F 21 High-frequency current 3rd effective  (A) v
value (on side 1)

21 21 High-frequency current 5th effective (A) v
value (on side 1)

23 21 High-frequency current 7th effective (A) v
value (on side 1)

1E 1 %o High-frequency current 3rd effective  (A) v
value (on side 2)

21 1 *o High-frequency current 5th effective (A) v
value (on side 2)

23 21 *o High-frequency current 7th effective (A) v
value (on side 2)

1F 61 *1 High-frequency current 3rd effective (A) v
value (on side 3)

21 61 *1 High-frequency current 5th effective (A) v
value (on side 3)

23 61 *1 High-frequency current 7th effective (A) v
value (on side 3)

63 21 Measurement | High-frequency voltage total effective (V) v

data value (between 1 and 2)

63 21 *1 High-frequency voltage total effective (V) v
value (between 2 and 3) @

63 61 *o High-frequency voltage total effective (V) v
value (between 3 and 1)

4F 21 High-frequency voltage 3rd effective (V) v
value (between 1 and 2)

51 21 High-frequency voltage 5th effective (V) v
value (between 1 and 2)

53 21 High-frequency voltage 7th effective (V) v
value (between 2 and 3)

4F 21 *1 High-frequency voltage 3rd effective (V) v
value (between 2 and 3)

51 41 *1 High-frequency voltage 5th effective (V) v
value (between 2 and 3)

53 41 *1 High-frequency voltage 7th effective (V) v
value (between 2 and 3)

4F 61 %o High-frequency voltage 3rd effective (V) v
value (between 3 and 1)

51 61 *o High-frequency voltage 5th effective (V) v
value (between 3 and 1)

53 61 *o High-frequency voltage 7th effective (V) v

value (between 3 and 1)
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(1) Numbers related to measuring and gauging data (6/6)

Group | Channe . Data
No. I No. Note Data type Data name Unit EMU2-RD™ format
(h) (h)

80 01 Measurement | Electric energy (integrated value)  (kWh) v
data
81 01 Reactive power energy (delay) (kvar) v @
80 64 Electric energy (integrated value),  (kWh)
increased number of significant 4
figures
81 66 Reactive power energy (delay), (kvar)
increased number of significant 4
figures
EO 03 Year, month, day, hour, minute, - v ®
second
A0 31 Alarm status | Alarm status monitoring - v ®
data
*1: When the phase and wire system is set to single-phase 2-wire (1P2W), data is not stored, and an

*2:

*3:

*4 -

out-of-range channel error occurs.

Data is stored only when the phase and wire system is set to 3-phase 4-wire (3P4W). When another
system is specified, an out-of-range channel error occurs.

The number of significant digits of data and the multiplying factor change according to the phase and
wire system, primary current and primary voltage settings, and also the channel number to be monitored
changes. For the data structure, see Table 6.2. For the significant digits of data and multiplying factor,
see Table 6.3.

Applicable models:

EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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Table 6.2 Data Structure @

Data type Data Structure
Measurement .
data Exponent part High-order data ~ Medium high-order ~ Medium low-order Low-order data

Data on voltage
current, electric
power, reactive
power, power
factor and
frequency

Format @

data data
s A N O N O N A N A
b7 b0 b31 b24 b23 b16 b15 b8 b7 b0
O R BT (Ot Ly
—— — _
Mufltlplymg Numeral: 32-bit signed integer data
actor

—2147483648 to 2147483647
(80000000H to 7FFFFFFFH)

<Details of multiplying factor>

The multiplying factor has been determined for each channel item according to the

primary current setting, primary voltage setting and phase and wire system. See Table
6.3.

Exponent part = 03H: Indicates that the multiplying factor is 1000.
(The numeral multiplied by 1000 is the actual value.)

Exponent part = 02H: Indicates that the multiplying factor is 100.
(The numeral multiplied by 100 is the actual value.)

Exponent part = 01H: Indicates that the multiplying factor is 10.
(The numeral multiplied by 10 is the actual value.)

Exponent part = 00H: Indicates that the multiplying factor is 1.
(The numeral multiplied by 1 is the actual value.)

Exponent part = FFH: Indicates that the multiplying factor is 0.1.
(The numeral multiplied by 0.1 is the actual value.)

Exponent part = FEH: Indicates that the multiplying factor is 0.01.
(The numeral multiplied by 0.01 is the actual value.)

Exponent part = FDH: Indicates that the multiplying factor is 0.001.
(The numeral multiplied by 0.001 is the actual value.)

(Note) It is necessary to multiply the numeral by the multiplying factor on the high-order
side.

<Examples of numeral: Current value of voltage>

Data Ml;gglc))/;ng Numeral Actual value
FFOOOOOOFFH |FFH—0.1time |000000FFH—255 |255x0.1time =25.5 kW]
00000000FF 00H—1 time 000000FFH—255 255x1 time = 255 [kW]
FFFFFFFFO1 FFH—0.1 time |FFFFFFO1H—-255 |-255x0.1 time =

—25.5 [kW]
OOFFFFFFO1 00H—1 time FFFFFFO1H—-255 | —255x1 time =-255 [kW]
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Table 6.2 Data Structure @

Data type Data Structure

Measurement
data Exponent part High-order data ~ Medium high-order ~ Medium low-order Low-order data
data data

Data on electric r a N % N & A4 A N —
energy and b7 b0 b31 b24 b23 b16 b15 b8 b7 b0
ey Pover o LT DR LRI Crrrey LT
F t @ e —~ ——

orma o

Mufltlplymg Numeral: 32-bit signed integer data
actor

—2147483648 to 2147483647
(80000000H to 7FFFFFFFH)
Range of effective values: 0 to 999999 (0 to F423FH)

<Details of multiplying factor>

The multiplying factor has been determined for each channel item according to the

primary current setting, primary voltage setting and phase and wire system. See Table
6.3.

Exponent part = 03H: Indicates that the multiplying factor is 1000.
(The numeral multiplied by 1000 is the actual value.)

Exponent part = 02H: Indicates that the multiplying factor is 100.
(The numeral multiplied by 100 is the actual value.)

Exponent part = 01H: Indicates that the multiplying factor is 10.
(The numeral multiplied by 10 is the actual value.)

Exponent part = 00H: Indicates that the multiplying factor is 1.
(The numeral multiplied by 1 is the actual value.)

Exponent part = FFH: Indicates that the multiplying factor is 0.1.
(The numeral multiplied by 0.1 is the actual value.)

Exponent part = FEH: Indicates that the multiplying factor is 0.01.
(The numeral multiplied by 0.01 is the actual value.)

Exponent part = FDH: Indicates that the multiplying factor is 0.001.
(The numeral multiplied by 0.001 is the actual value.)

Exponent part = FCH: Indicates that the multiplying factor is 0.0001.
(The numeral multiplied by 0.0001 is the actual value.)

Exponent part = FBH: Indicates that the multiplying factor is 0.00001.
(The numeral multiplied by 0.00001 is the actual value.)

(Note) It is necessary to multiply the numeral by the multiplying factor on the high-order
side.

<Examples of numeral: Current value of voltage>

Multiplying
Data factor Numeral Actual value

FFOO0O000FFH | FFH—O0.1time |000000FFH—255 |255x0.1 time = 25.5 [kW]
00000000FF 00H—1 time 000000FFH—255 255x1 time = 255 [kW]
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Table 6.2 Data Structure ®

Data type

Data Structure

Alarm information

Format ®

Exponent part High-order data ~ Medium high-order ~ Medium low-order Low-order data
dﬁ{a data
e A N N N A N A
b7 b0 b31 b24 b23 b16 b15 b8 b7 b0
H—/ - NG /)
Y v
Multiplying factor Alarm information Unused
(=fixed at OH) (=fixed at OH)
<Alarm information bit allocation>
Bit Set data
I
Details When the bit is 1 | When the bitis 0
b16 | Unused - -
© b17 | Unused - -
I Current demand upper/lower ,
; b18 limit alarm Active Cancel
'E . .
5 | b19 Power demand upper/lower limit Active Cancel
< alarm
§ b20 |Unused - -
= Upper/lower limit alarm .
é b21 (collective) Active Cancel
b22 | Unused - -
b23 | Unused - -
b24 | Voltage upper/lower limit alarm Active Cancel
b25 | Unused - -
% b26 |Unused - -
g b27 |Unused - -
'g b28 | Unused - -
5 | b29 Power factor upper/lower limit Active Cancel
T alarm
b30 | Unused - -
b31 | Unused - -
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Table 6.2 Data Structure @

Data type

Data Structure

Setting data

Primary current
setting

Primary voltage
setting

Format ®

Exponaent part High-order data ~ Medium high-order ~ Medium low-order Low-order data
data data
A A
4 N N N D N
b7 b0 b31 b24 b23 b16 b15 b8 b7 b0
L ey Ly Cer eyt fgyy
H_J —_ _
N
Multiplying

fact Numeral: 32-bit signed integer data
actor —2147483648 to 2147483647
(80000000H to 7FFFFFFFH)

<Details of multiplying factor>

The primary current setting and primary voltage setting are set in the numeral part (b0
to b31). The number of significant digits of each setting has been determined (Table
6.3). Process the value to be set according to the number of significant digits, and
change the setting in the exponent part.

When the least significant digit is the first decimal place:
Set FFH in the exponent part, and specify an integral value.

When the least significant digit is the unit’s place:
Set 00H in the exponent part, and specify an integral value.

When the least significant digit is the tens place:
Set 01H in the exponent part, and specify an integral value.

<Examples of numeral: Primary current setting and primary voltage setting>

Setting Multiplying factor Numeral Data
Setting = 100.0A
(Significant digit = First decimal 0.1 time—FFH 1000;)03E8 FFOOO0003ES8H

place)

Setting =400A

(Significant digit = Unit's place) 1 time—00H 400—0190H | 0000000190H

Setting =110.0 V
(Significant digit = First decimal 0.1 time—FFH 1100-044C FFO000044CH

place) H

Setting =3300 V

(Significant digit = Tens place) 10 time—01H 330—014A | 010000014A
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Table 6.2 Data Structure ®

Data type

Data Structure

Setting data

6hase and wire\

system
Demand time
limit
(current/electric
power/common)
Byte monitor
Attribute monitor
Unit type code
16-point (output)
\selection

Format ®

Exponent part High-order data ~ Medium high-order ~ Medium low-order Low-order data

data data
4 N N\ A N\ D N
b7 b0 b31 b24 b23 b16 b15 b8 b7 b0
CLOLLEE CRREEE iy L ey Lty Cei i
H_/\ _
—

Multiplying factor

(=fixed at OH) Numeral: 32-bit signed integer data

—2147483648 to 2147483647
) ) (80000000H to 7FFFFFFFH)
<Details of data (numeric part)>

Phase and wire system: Single-phase 2-wire

(1PW) =1 (01H)
. Single-phase 3-wire (1P3W) =2 (02H)
. 3-phase 3-wire (3P3W) =3 (03H)
: 3-phase 4-wire (3P4W) =4 (04H)

*b31 to 8: Fixed at 0

The data range varies depending on the group number and
channel number to be read.

Demand time limit:

Group No. | Channel No.
Data range
(h) (h) 9
0 minute (=0H) to 15 minutes (=FH) in 1-min steps
Supplement:
EO 15 For [E0:15], the value of [02:EQ] converted to the equivalent in
minutes is set. If 10, 20, 30, 40, 50, 1200, 1500 or 1800 seconds
has been specified for [02:EQ], the value is read as 0.
02 EO ) .
08 0 0 second (=0H) to 1800 seconds (=708H) in second units

Byte monitor : C4H 10H O05H (Fixed data)

Reported byte count Data not related to
Transferred byte count CC-Link transmission
Type code

*b31 to 24: Fixed at 0

Attribute code : C4H 05H O05H (Fixed data)

DO point count
DI point count

Data not related to
CC-Link transmission

Type code
*b31 to 24: Fixed at 0
Unit type code: EMU2-RD3-C = 33H EMU2-RD5-C = 35H
EMU2-RD7-C = 37H EMU2-RD2-C-4W = 52H
EMU2-RD4-C-4W = 54H

*b31 to 8: Fixed at 0

16-point (output) selection
b17: Resetting all memory
b18: Resetting data except the electric energy (integrated value)
b22: Resetting the max. power demand
b26: Resetting the max. power factor
b27: Resetting the max. current demand
b28: Resetting the max. voltage
b30: Resetting the electric energy (integrated value)
Other bits are invalid.
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Table 6.2 Data Structure ®

Data type Data Structure
Time dat; .

e data Minute data Second data Date data Hour data Year data Month data
Date data r A N A N\ A N O A N A N "
Time data b40 b39 b32 b31 b24 b23 b16 b15 b8 b7 b0

Format ®

J \ J J
Y Y

~
Minutes (BCD) Second (BCD) Day (BCD) Hour (BCD) Year (BCD) Month (BCD)
00-59 00 -59 01-31 00 -23 00-99 01-12

<Date data>
Year data : Last two digits of year (05H indicates 2005.)

Month data: Data on month (11H indicates November.)
Day data : Data on day (16H indicates the 16th.)
<Time data>
Hour data : Data on hour (17H indicates 17 o’clock.)
Minute data : Data on minute (15H indicates 15 minutes.)
Second data : Dataon second (28H indicates 28 seconds.)
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Table 6.3 Significant Digits of Data and Multiplying Factor

(1) Data format for electric power and reactive power
@ Energy measuring unit

<Model EMU2-RD">
Vertical axis

:Primary current setting
Horizontal axis :Primary voltage setting and phase and wire system setting

;:‘:z‘;jgg] 1P2W 1P3W 3P3W

\Y 110 220 440 3300 6600 110 110 220 440 3300 6600 11000 | 22000 | 33000
A
5 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit
6 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit
7.5 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
8 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
10 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
12 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 1digit | 1 digit | 1 digit | 1 digit
15 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit
20 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit
25 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit x1
30 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit x1
40 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
50 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
60 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
75 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
80 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
100 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
120 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1
150 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1
200 2 digits | 2 digits | 2 digits | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x1
250 2 digits | 2 digits | 2 digits | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1 x10
300 2 digits | 2 digits | 1 digit | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1 x10
400 2 digits | 2 digits | 1 digit x1 x1 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
500 2 digits | 2 digits | 1 digit x1 x1 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
600 2 digits | 1 digit | 1 digit x1 x1 1 digit | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
750 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
800 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
1000 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
1200 1digit | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
1500 1digit | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1 digit | 1 digit x1 x10 x10 x10 x10
1600 1digit | 1digit | 1 digit x1 x1 1 digit | 1 digit | 1 digit x1 x1 x10 x10 x10 x10
2000 1digit | 1digit | 1 digit x1 x10 1 digit | 1 digit | 1 digit x1 x1 x10 x10 x10 x10
2500 1digit | 1digit | 1 digit x1 x10 1 digit | 1 digit | 1 digit x1 x10 x10 x10 x10 x100
3000 1 digit | 1 digit x1 x1 x10 1 digit | 1 digit | 1 digit x1 x10 x10 x10 x10 —
4000 1 digit | 1 digit x1 x10 x10 1 digit | 1 digit x1 x1 x10 x10 x10 x100 —
5000 1 digit | 1 digit x1 x10 x10 1 digit | 1 digit x1 x1 x10 x10 x10 — —
6000 1 digit x1 x1 x10 x10 x1 1 digit x1 x1 x10 x10 x10 — —
7500 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 — —
8000 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 — —
10000 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 — — —
12000 x1 x1 x1 x10 x10 x1 x1 x1 x1 x10 x100 — — —
20000 x1 x1 x1 x10 — x1 x1 x1 x10 x10 — — — —
25000 x1 x1 x1 x10 — x1 x1 x1 x10 x100 — — — —
30000 x1 x1 x10 — — x1 x1 x1 x10 — — — — —
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wite Syt 3Paw
v| 63. 110 120, 220 240 254
5 3 digits | 3 digits | 3 digits | 3 digits | 3 digits | 3 digits
6 3 digits | 3 digits | 3 digits | 3 digits | 3 digits | 3 digits
7.5 3 digits | 3 digits | 3 digits | 3 digits | 3 digits | 3 digits
8 3 digits | 3 digits | 3 digits | 3 digits | 3 digits | 3 digits
10 3 digits | 3 digits | 3 digits | 3 digits | 3 digits | 3 digits
12 3 digits | 3 digits | 3 digits | 3 digits | 3 digits | 3 digits
15 3 digits | 3 digits | 3 digits | 3 digits | 3 digits | 3 digits
20 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 2 digits
25 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 2 digits
30 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 2 digits
40 3 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
50 3 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
60 3 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
75 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
80 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
100 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
120 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
150 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
200 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
250 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
300 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
400 2 digits | 1 digit | 1digit | 1digit | 1digit | 1 digit
500 2 digits | 1digit | 1digit | 1 digit | 1digit | 1 digit
600 2 digits | 1 digit | 1digit | 1digit | 1digit | 1 digit
750 1digit | 1digit | 1digit | 1digit | 1digit | 1 digit
800 1digit | 1digit | 1digit | 1digit | 1 digit | 1 digit
1000 1digit | 1digit | 1digit | 1digit | 1 digit | 1 digit
1200 1digit | 1digit | 1digit | 1digit | 1digit | 1 digit
1500 1digit | 1digit | 1digit | 1digit | 1digit | 1 digit
1600 1digit | 1digit | 1digit | 1digit | 1 digit x1
2000 1 digit | 1digit | 1 digit x1 x1 x1
2500 1digit | 1digit | 1 digit x1 x1 x1
3000 1digit | 1 digit | 1 digit x1 x1 x1
4000 1 digit x1 x1 x1 x1 x1
5000 1 digit x1 x1 x1 x1 x1
6000 1 digit x1 x1 x1 x1 x1
7500 x1 x1 x1 x1 x1 x1
8000 x1 x1 x1 x1 x1 x1
10000 x1 x1 x1 x1 x1 x1
12000 x1 x1 x1 x1 x1 x1
20000 x1 x1 x1 x10 x10 x10
25000 x1 x1 x1 x10 x10 x10
30000 x1 x1 x1 x10 x10 x10

*1: Applicable models
EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W

Note: “3 digits” indicates three decimal places (x 0.001), and “2 digits” indicates two decimal places (x 0.01).

Note: “1 digit” indicates one decimal place (x 0.1), and “x1” indicates an integer x 1.

Note: “x10” indicates an integer x 10. “x100” indicates an integer x 100.

Note: “- “indicates an area out of the setting range.

Note: If a channel other than the channels (3 decimal places, 2 decimal places, 1 decimal place, integer x 1 and integer
x 10) determined by the primary voltage, primary current and phase and wire system settings according to the
above table is received, an out-of-range channel error is returned.
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(2) Data format for current and high-frequency current

Vertical axis: Primary current setting

Energy measuring
Primary current unit
) ”
EMU2-RD

5 2 digits
6 2 digits
7.5 2 digits
8 2 digits
10 2 digits
12 2 digits
15 2 digits
20 2 digits
25 2 digits
30 2 digits
40 1 digit
50 1 digit
60 1 digit
75 1 digit
80 1 digit
100 1 digit
120 1 digit
150 1 digit
200 1 digit
250 1 digit
300 1 digit
400 x1
500 x1
600 x1
750 x1
800 x1
1000 x1
1200 x1
1500 x1
1600 x1
2000 x1
2500 x1
3000 x1
4000 x10
5000 x10
6000 x10
7500 x10
8000 x10
10000 x10
12000 x10
20000 x10
25000 x10
30000 x10

Note: “2 digits” indicates two decimal places (x 0.01), and “1 digit” indicates one decimal place (x 0.1).
Note: “x1” indicates an integer x 1, and “x10” indicates an integer x 10.
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(3) Data format for voltage and high-frequency voltage

Vertical axis: Primary voltage setting

Phase bri i Energy measuring unit
anguie | Ty EMUZ-RDZ-CAW
systerm EMU2-RD4-C-4W
EMU2-RD7-C
110 1 digit _
220 1 digit _
440 » —
690 w —
1100 » —
2200 » —
3300 x10 —
1P2W | 6600 x10 —
1P3W | 11000 x10 —
3P3W | 13200 x10 —
13800 10 —
15000 10 —
16500 10 —
22000 10 —
24000 10 —
33000 10 —
66000 10 —
77000 10 —
110000 <10 —
63.5/110 — 1 digit
110/190 — 1 digit
3PAW | 120/208 — T dig
220/380 — 1 digit
240/415 —_ 1 digi
254/440 — »

Note: “1 digit” indicates one decimal place (x 0.1), and “x1” indicates an integer x 1.
Note: “x10” indicates an integer x 10, and “x100” indicates an integer x 100.
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(4) Data format for electric energy and reactive power energy

@ Energy measuring unit

<Model EMU2-RD">
Vertical axis

:Primary current setting
Horizontal axis :Primary voltage setting and phase and wire system setting

WF;p:g‘;;;g; 1P2W 1P3W 3P3W

\ 110 220 440 3300 6600 110 110 220 440 3300 6600 11000 | 22000 | 33000
A
5 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
6 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
7.5 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
8 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
10 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
12 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1
15 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1
20 2 digits | 2 digits | 2 digits | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x1
25 2 digits | 2 digits | 2 digits | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1 x10
30 2 digits | 2 digits | 1 digit | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1 x10
40 2 digits | 2 digits | 1 digit x1 x1 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
50 2 digits | 2 digits | 1 digit x1 x1 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
60 2 digits | 1 digit | 1 digit x1 x1 1digit | 2 digits | 1digit | 1 digit x1 x1 x1 x10 x10
75 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
80 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
100 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
120 1digit | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x10 x10 x10 x10
150 1digit | 1 digit | 1 digit x1 x1 1 digit | 1digit [ 1digit | 1 digit x1 x10 x10 x10 x10
200 1digit | 1 digit | 1 digit x1 x10 1 digit | 1 digit | 1 digit x1 x1 x10 x10 x10 x10
250 1digit | 1 digit | 1 digit x1 x10 1 digit | 1 digit | 1 digit x1 x10 x10 x10 x10 x100
300 1 digit | 1 digit x1 x1 x10 1 digit | 1 digit | 1 digit x1 x10 x10 x10 x10 x100
400 1 digit | 1 digit x1 x10 x10 1 digit | 1 digit x1 x1 x10 x10 x10 x100 x100
500 1 digit | 1 digit x1 x10 x10 1 digit | 1 digit x1 x1 x10 x10 x10 x100 x100
600 1 digit x1 x1 x10 x10 x1 1 digit x1 x1 x10 x10 x10 x100 x100
750 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 x100 x100
800 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 x100 x100
1000 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 x100 x100
1200 x1 x1 x1 x10 x10 x1 x1 x1 x1 x10 x100 x100 x100 x100
1500 x1 x1 x1 x10 x10 x1 x1 x1 x1 x10 x100 x100 x100 x100
1600 x1 x1 x1 x10 x10 x1 x1 x1 x10 x10 x100 x100 x100 x100
2000 x1 x1 x1 x10 x100 x1 x1 x1 x10 x10 x100 x100 x100 x100
2500 x1 x1 x1 x10 x100 x1 x1 x1 x10 x100 x100 x100 x100 | x1000
3000 x1 x1 x10 x10 x100 x1 x1 x1 x10 x100 x100 x100 x100 —
4000 x1 x1 x10 x100 x100 x1 x1 x10 x10 x100 x100 x100 | x1000 —
5000 x1 x1 x10 x100 x100 x1 x1 x10 x10 x100 x100 x100 — —
6000 x1 x10 x10 x100 x100 x10 x1 x10 x10 x100 x100 x100 — —
7500 x1 x10 x10 x100 x100 x10 x10 x10 x10 x100 x100 | x1000 — —
8000 x1 x10 x10 x100 x100 x10 x10 x10 x10 x100 x100 | x1000 — —
10000 x1 x10 x10 x100 x100 x10 x10 x10 x10 x100 x100 — — —
12000 x10 x10 x10 x100 x100 x10 x10 x10 x10 x100 | x1000 — — —
20000 x10 x10 x10 x100 — x10 x10 x10 x100 x100 — — — —
25000 x10 x10 x10 x100 — x10 x10 x10 x100 ] x1000 — — — —
30000 x10 x10 x100 — — x10 x10 x10 x100 — — — — —
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wirs systom 3PaW

v| 63. 110 120, 220 240 254
A 45;) 60 %8 éO 415 40
5 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
6 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
7.5 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
8 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
10 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
12 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
15 2 digits | 2 digits | 2 digits | 2 digits | 2 digits | 2 digits
20 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
25 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
30 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
40 2 digits | 1 digit | 1digit | 1 digit | 1 digit | 1 digit
50 2 digits | 1 digit | 1digit | 1 digit | 1digit | 1 digit
60 2 digits | 1digit | 1digit | 1 digit | 1digit | 1 digit
75 1digit | 1digit | 1digit | 1digit | 1digit | 1 digit
80 1digit | 1digit | 1digit | 1digit | 1digit | 1 digit
100 1digit | 1digit | 1digit | 1digit | 1digit | 1 digit
120 1digit | 1digit | 1digit | 1digit | 1digit | 1 digit
150 1digit | 1digit | 1digit | 1digit | 1digit | 1 digit
200 1 digit | 1digit | 1 digit x1 x1 x1
250 1digit | 1digit | 1 digit x1 x1 x1
300 1digit | 1 digit | 1 digit x1 x1 x1
400 1 digit x1 x1 x1 x1 x1
500 1 digit x1 x1 x1 x1 x1
600 1 digit x1 x1 x1 x1 x1
750 x1 x1 x1 x1 x1 x1
800 x1 x1 x1 x1 x1 x1
1000 x1 x1 x1 x1 x1 x1
1200 x1 x1 x1 x1 x1 x1
1500 x1 x1 x1 x1 x1 x1
1600 x1 x1 x1 x1 x1 x10
2000 x1 x1 x1 x10 x10 x10
2500 x1 x1 x1 x10 x10 x10
3000 x1 x1 x1 x10 x10 x10
4000 x1 x10 x10 x10 x10 x10
5000 x1 x10 x10 x10 x10 x10
6000 x1 x10 x10 x10 x10 x10
7500 x10 x10 x10 x10 x10 x10
8000 x10 x10 x10 x10 x10 x10
10000 x10 x10 x10 x10 x10 x10
12000 x10 x10 x10 x10 x10 x10
20000 x10 x10 x10 x100 x100 x100
25000 x10 x10 x10 x100 x100 x100
30000 x10 x10 x10 x100 x100 x100

*1: Applicable models
EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W

Note:
Note:
Note:
Note:

“3 digits” indicates three decimal places (x 0.001), and “2 digits” indicates two decimal places (x 0.01).
“1 digit” indicates one decimal place (x 0.1), and “x1” indicates an integer x 1.
“x10” indicates an integer x 10. “x100” indicates an integer x 100.

“— “indicates an area out of the setting range.
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— Hint

For the energy measuring unit, the numbers of significant digits and the multiplying
factors of the electric energy and reactive power energy can be determined through the
following calculation.

Calculate the full-load power, and determine the multiplying factor.

a x (Primary voltage) x (Primary current)
1000

Full-load power [kW]=

a: 1 Single-phase 2-wire
Single-phase 3-wire (Calculation with primary voltage of 110 V)
J 3 3-phase 3-wire
3 3-phase 4-wire (Primary voltage: Phase voltage)

Full-load power [kW] Multiplying factor | Number of digits of data
Less than 12 2 digits 0 to 9999.99 kWh
12 to less than 120 1 digit 0 to 99999.9 kWh
120 to less than 1200 x1 0 to 999999 kWh
1200 to less than 12000 x10 0 to 9999990 kWh
12000 to less than 120000 x100 0 to 99999900 kWh
120000 or more x1000 0 to 999999000 kWh

Note: The primary voltage setting multiplied by the primary current setting must not
exceed 88,665 kW. (The allowable setting range is limited based on the value of
the full-load power.)

For example, when the primary voltage setting is 110000 V, if the primary current
is set to 30000 A, the primary voltage setting is automatically initialized to 220 V.
When the primary current setting is 30000 A, if the primary voltage is set to
110000 V, the primary current setting is automatically initialized to 100 A.
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3)

Data setting (2H) command

Command | EcoMonitor

EcoMonitorPro

support

v

2H

Data setting

Setting of data, such as rated (primary) current, phase and wire system
and rated (primary) voltage

¢ Settings of the measuring unit can be changed from the sequencer.

o Set and write the data group number and data channel number of the data to be set in the relevant
memory.

o For the data group number and data channel number of the data to be set, see Table 6.4.
o For the data structure, see Table 6.2. For the significant digits and multiplying factor, see Table 6.3.

the unit stabilizes. The unit does not perform measuring operation for this period.

After ratings are set or settings are changed on this unit, it takes some seconds until the operation of

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

m + 1

m+2

b15 b8 b7 b4 b3 b0
Group No. UnitNo. | 2H n
Exponent part Channel No. n+1
Medium low-order Low-order data n+2
data n+3

High-order data

Medium high-order
data

(*) Specify a unit number from OH to 8H.

b15 b8 b7 b0
Channel No. Group No.
00H 00H
00H 00H
00H 00H
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Table 6.4 Allocation of Group Numbers and Channel Numbers

Hexadecimal , , Data
Channel name Setting range Setting step
Group | Channel format
EO 11 Rated (primary) current (Note 1) @
setting
EO 12 Rated (primary) voltage (Note 2) . @
setting
EO 13 Phase and wire system 1:1P2W, 2:1P3W, 3:3P3W, 4:3P4W . ®
setting
EO 15 Demand time limit setting (Note 3) . ®
(current/voltage/common) | (0 is an instantaneous value.)
02 EO Current demand time limit | (Note 3) (Note 3) ®
setting (0 is an instantaneous value.) Default: 2 min
08 EO Power demand time limit (Note 3) (Note 3) ®
setting (0 is an instantaneous value.) Default: 2 min
EO 92 5A input switching setting 0: Direct sensor . ®
2: 5A split-type sensor
80 01 Electric energy (integrated | 0-999999xMultiplying factor In steps of 1 x ®
value) (Note 4) Multiplying factor
81 01 Reactive power energy 0 - 999999xMultiplying factor In steps of 1 x ®
(delay) (Note 4) Multiplying factor
A1 3A 16-point (output) selection | b17 : Resetting all memory
ON-OFF output b18 : Resetting data except the electric
energy (integrated value)
b22 : Resetting the max. power demand
b26 : Resetting the max. power factor — ®
b27 : Resetting the max. current demand
b28 : Resetting the max. voltage
b30 : Resetting the electric energy
(integrated value)

If a channel other than the above channels is specified, an out-of-range channel error is returned.
If data out of the setting range is set, a data error is returned, and the setting is not changed.

If a setting command is received during setting operation on the unit, the “unit in setting mode”
error is returned.

Note 1: The range varies depending on the primary voltage and phase and wire system settings.

Energy measuring unit

EMU2-RD’

Primary current setting when | 50A, 100A, 250A, 400A, 600A
5A input switching is 0 (other).

Primary current setting when | 5A, 6A, 7.5A, 8A, 10A, 12A, 15A, 20A, 25A, 30A, 40A, 50A, 60A, 75A,
5A input switching is 1 80A, 100A, 120A, 150A, 200A, 250A, 300A, 400A, 500A, 600A, 750A,
(5A through type) or 800A, 1000A, 1200A, 1500A, 1600A, 2000A, 2500A, 3000A, 4000A,
) 5000A, 6000A, 7500A, 8000A, 10000A, 12000A, 20000A, 25000A, 30000A
2 (5A split-type sensor).

Note 2: The range varies depending on the primary current and phase and wire system settings.

Energy measuring unit
EMU2-RD”’

1P2W/3P3W 110V, 220V, 440V, 690V, 1100V, 2200V, 3300V, 6600V, 11000V, 13200V, 13800V,
15000V, 16500V, 22000V, 24000V, 33000V, 66000V, 77000V, 110000V

1P3W 110V

3P4W (setting based on | 63.5V/110V, 110/190V, 120V/208V, 220V/380V, 240V/415V, 254V/440V
line-to-line voltage) (EMU2-RD*-C-4W only)
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Note 3: Demand time limit setting range

Setting range and setting step

Unit Supplement

[EO:15] |0,1,2,3,4,5,6,7,8,9,10,11,12,13,1
4,15

Min. | When any of the values shown left is set in
[EOh:15h], the same value is set in [02h:EOh] and

[02:EQ] |0, 10, 20, 30, 40, 50, 60, 120,

[08:E0] 180, 240, 300, 360, 420, 480,
' 540, 600, 660, 720, 780, 840,
900, 1200,1500, 1800

[08h:EOh]. Reading with [EOh:15h] reads the setting
in [02h:EOR].

When 15 is set in [EOh:15h], 900 is set in [02h:EOh]
and [08h:EOh].

If a value not included in the setting range of
[EOh:15h] has been set in [02h:EOh], the value is
read as a fixed value, O.

Sec.

Note 4: The multiplying factor varies depending on the primary voltage, primary current and phase

and wire system settings.

Examples:

e When the primary voltage is 200 V, the primary current is 300 A and the phase and wire
system is 1P3W, the multiplying factor is x1.

e When the primary voltage is 6600 V, the primary current is 200 A and the phase and
wire system is 3P3W, the multiplying factor is x10.

*1: Applicable models:

EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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(4) Clock data setting (3H) command

Command
support

EcoMonitor

EcoMonitorPro

v

3H

‘ Clock data setting ‘ Setting of clock data and time data

e The clock data and time data in the measuring unit can be changed from the sequencer.

o Set and write the unit number whose data to be set in the relevant memory.
e For the data structure, see Table 6.2. For the significant digits and multiplying factor, see Table 6.3.

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

m
m + 1
m + 2
m+ 3

n+1

n+2

b15 b8 b7 b4 b3 b0
00H UnitNo. | 3H
Year Month
Day Hour
Minute Second

n+3

(*) Specify a unit number from OH to 8H.

b15 b8 b7 b0
O00H 13H (Unit No., command)
00H 00H
00H 00H
00H 00H
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®)

Bit setting/resetting (9EH) command

Command
support

EcoMonitor

EcoMonitorPro

v

v

9EH

‘ Bit setting/resetting ‘ Resetting of maximum values and electric energy (integrated value)

o The maximum values and electric energy (integrated value) in the measuring unit are reset.
e Each value can be reset, or all values can be reset collectively.
o Set and write the bit information to be reset in the relevant memory.

Note: Resetting a maximum value resets the data on the date and time (year, month, day, hour, minute
and second) of occurrence of the maximum value.

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b15 b8 b7 b0
m 00H 9EH (command) n 00H 00H
m+1 High-order data Low-order data n+1 00H 00H
m+2 00H Unit No. n+2 O0H OO0H
m+3 00H 00H n+3 00H 00H
(*) Specify a unit number from OH to 8H.
m and n: Addresses allocated according to the station number setting
Table 6.5 Details of Data Structure
. . Eco Eco
Bit Description 10" "0 > "M | vonitor! | Monitor Remarks
Pro
b0 | Impossible to use - - - -
b1 | Clearing of all memory - To reset v v Note 1, Note 2
§ b2 Eriséztrt;quds;?u?;er than electric energy _ To reset P P Note 2, Note 3
g b3 | Impossible to use - - - -
g b4 | Impossible to use - - - -
S| b5 Resetting of max. leakage current demand - To reset - -
b6 | Resetting of max. power demand - To reset v v Note 2
b7 | Impossible to use - - - -
b8 | Impossible to use - - - -
b9 | Impossible to use - - - -
g b10 | Resetting of max. power factor - - - v Note 2
g b11 | Resetting of max. current demand - To reset v v Note 2
$ b12 | Resetting of max. voltage - To reset v v Note 2
%’ b13 | Impossible to use - - - -
b14 | Resetting of electric energy (integrated value) - To reset v v Note 2
b15 | Resetting of max. hourly electric energy - To reset v - Note 2
Note 1: All maximum value data are reset (from the maximum values to the current values), and the electric energy
(integrated value) is cleared to 0 kWh.
Note 2 : Resetting a maximum value or all data in the memory resets the data on the time of occurrence.
Note 3: All maximum value data are reset (from the maximum values to the current values), and the electric energy
(integrated value) is not cleared to 0 kWh.
Note 4 : The models applicable to *1 and *2 are shown below.

Applicable model

*1 EMU-C7P4-6

*2 EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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Points

If any unusable device is turned on or off in the sequence program, the functions of the
measuring unit cannot be guaranteed.
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(6) Analog data setting (COH) command
Command | EcoMonitor | EcoMonitorPro
support v v
COH | Analog data setting ‘ Changing of settings of the measuring unit

o Settings of the measuring unit can be changed from the sequencer.
¢ For the settings that can be changed and the channel numbers allocated to the setting data, see Table
6.6.

o Set and write the channel number of the data to be changed in the relevant memory.
For the structure of the data to be transmitted to the measuring unit, see Table 6.8.
The data structure varies depending on the settings (phase and wire system, primary voltage and
primary current).

* After ratings are set or settings are changed on this unit, it takes some seconds until the operation of
the unit stabilizes. The unit does not perform measuring operation for this period.

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b0 b15 b8 b7 b0
m Channel No. COH (command) n OO0H OO0H
m + 1 High-order data Low-order data n+1 00H O00H
m+ 2 00H Unit No. n+2 00H O00H
m+3 00H 00H n+3 00H 00H
(*) Specify a unit number from OH to 8H.
Table 6.6 Channel Number Allocation
Channel Multi-circuit energy measuring unit Energy measurl’r:g unit
Channel name EMU-C7P4-6 EMU2-RD
Decimal Hexa- . . . .
No. decimal Setting range Setting step Setting range Setting step
029 1D Rated (primary) (Note 1) _ (Note 1)
current setting
030 1E Phase and wire 1: 1P2W 3: 3P3W 1: 1P2W 3: 3P3W
system setting 2: 1P3W 4: 3P4W 2: 1P3W 4: 3P4W
032 20 Demand time limit | 0 to 15 min. In 1-min units (Note 4) (Note 4)
setting (0 is an instantaneous value.) | Default: 2 min. (0 is an instantaneous value.) | Default:
2 min.
033 21 Rated (primary) (Note 2) _ (Note 2) _
voltage setting
034 22 Analog channel According to the channel of The channel number - -
setting 1 the analog monitor command | is stored in 8-bit units.
035 23 Analog channel According to the channel of The channel number o o
setting 2 the analog monitor command | is stored in 8-bit units.
072 48 Current demand (Note 4) (Note 4)
time limit setting — — (0 is an instantaneous value.) | Default:
2 min.
073 49 Power demand (Note 4) (Note 4)
time limit setting — — (0 is an instantaneous value.) | Default:
2 min.
074 4A CT/pulse switching | 0: CT input o _ _
setting 1: Pulse input
075 4B 5A input switching | 0: Other _ 0: Direct sensor _
setting 1: 5A product 2: 5A split-type sensor

If a channel other than the above channels is specified, an out-of-range channel error is returned.
If the channel for time limit or primary voltage is specified for a measuring circuit that has been set to the pulse input type, an
out-of-range channel error is returned.
When data out of any setting range is set, a data error is returned, and the setting is not changed.

If a setting command is received during setting operation on the unit, the “unit in setting mode” error is returned.
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Note 1. The ranges vary depending on the primary voltage and phase and wire system settings.

Multi-circuit energy measuring unit

Energy measuring unit

EMU-C7P4-6

EMU2-RD’

Primary current setting
when 5A input switching
is O (other).

50A, 100A, 250A, 400A, 600A

50A, 100A, 250A, 400A, 600A

Primary current setting

when 5A input switching
is 1 (5A through type) or
2 (5A split-type sensor).

5A, 7.5A, 10A, 15A, 20A, 25A, 30A,
40A, 50A, 60A, 75A, 80A, 100A,

120A, 150A, 200A, 250A, 300A,

400A, 500A, 600A, 750A, 800A,

1000A, 1200A, 1500A, 2000A

5A, 6A, 7.5A, 8A, 10A, 12A, 15A,
20A, 25A, 30A, 40A, 50A, 60A, 75A,
80A, 100A, 120A, 150A, 200A, 250A,
300A, 400A, 500A, 600A, 750A,
800A, 1000A, 1200A, 1500A, 1600A,
2000A, 2500A, 3000A, 4000A,
5000A, 6000A, 7500A, 8000A,
10000A, 12000A, 20000A, 25000A,
30000A

Note 2: The ranges vary depending on the primary voltage and phase and wire system settings.

Multi-circuit energy measuring unit Energy measuring unit
EMU-C7P4-6 1
EMU-C7P4-6-A EMU2-RD

1P2W/3P3W 110V, 220V, 440V 110V, 220V, 440V, 690V, 1100V, 2200V,
3300V, 6600V, 11000V, 13200V, 13800V,
15000V, 16500V, 22000V, 24000V, 33000V,
66000V, 77000V, 110000V

1P3W 110V, 220V, 440V 110V

3P4W (setting 63.5V/110, 110V/190V 63.5V/110V, 110/190V,

based on 415V/440V, 254V/440V 120Vv/208V, 220V/380V,

line-to-line 240V/415V, 254V/440V

voltage) (EMU2-RD*-C-4W only)

Note 3: The decision on whether the channel is within the supported range is made in the same

manner as in the case of analog monitor command.
It is allowed to set the same channel several times.

If a channel out of the range is included, a data error is returned, the data H and L are

discarded, and the setting is not changed.
The default values are shown below.

Phase and wire
system setting

Analog channel setting 1
(Hexadecimal data)

Analog channel setting 2
(Hexadecimal data)

1P2W 02 02 02 11
1P3W
3P3W 02 03 04 11
3P4W
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Note 4. Demand time limit setting range

Setting range and setting step Unit Supplement
20 |0,1,2,3,4,5,6,7,8,9,10, 11,12, 13, Min. | When any of the values shown left is set in 20h,
14, 15 the same value is collectively set in 48h and 49h.
48 10,10, 20, 30, 40, 50, 60, 120, 180, 240, Sec. Reading with 20h reads the setting in 48h. When

49 | 300, 360, 420, 480, 540, 600, 660, 720,
780, 840, 900, 1200, 1500, 1800

15 has been set in 20h, 900 is set in 48h and 49h.
If a value not included in the setting range of 20h
has been set for 48h, the value is read as a fixed
value, 0.

*1: Applicable models:

EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W

(44/89)




(7)

Analog data request (C1H) command

Command | EcoMonitor | EcoMonitorPro

support v v

Monitoring of data on current, voltage, electric power, leakage current

C1H Analog data request and time of occurrence of maximum value

Channel numbers have been allocated to the measuring data. (See Table 6.7.)
Set and write the channel number of the data to be monitored in the relevant memory.

The structure of the data returned from the measuring unit varies depending on the data channel
number (measuring data). (See Table 6.8.)

The structure and significant digits of data vary depending on the settings (phase and wire system,
primary voltage and primary current) of the measuring unit. (Determine the structure, significant digits
and multiplying factor of the measuring data referring to Tables 6.8 and 6.9.)

Stored measuring data vary depending on the measuring unit type (model name). If data not stored in
the unit is requested, an out-of-range channel error occurs. (See Table 6.7.)

Stored measuring data vary depending on the setting (phase and wire system) of the measuring unit. If
data not stored in the unit is requested, an out-of-range channel error occurs. (See Table 6.7.)

Remote register RWw (sequencer — measuring unit) | Remote register RWr (measuring unit — sequencer)

m
m

m

b15 b8 b7 b0 b15 b8 b7 b0
m Channel No. C1H (command) n High-order data Low-order data
+1 00H Unit No. n+1 00H 00H
+2 OO0H 00H n+2 00H 00H
+3 00H 00H n+3 00H 00H

(*) Specify a unit number from OH to 8H.

Note: If a measuring error occurs, a hardware error is returned.
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Table 6.7 Data Channel Allocation

@ Multi-circuit energy measuring unit: EcoMonitor

Data channel

No. Note Data type Data name Unit EMU-C7P4-6 Data
Decimal Hexa- format

No. decimal

002 02 Measurement | Current value of phase 1 current (A) v

003 03 *1 data Current value of phase 2 current (A) v ®
004 04 *1 Current value of phase 3 current (A) v

005 05 *2 Current value of phase 0 current (A) v

006 06 Current value of voltage between phases 1 and 2 V) v

007 07 *1 Current value of voltage between phases 2 and 3 V) v @
008 08 *1 Current value of voltage between phases 3 and 1 (V) v

017 11 Maximum current demand (A) v

018 12 Data on time | Year of occurrence of above max. value (year) v

019 13 ogforﬁ(;%:ﬁﬂr%e Month and day of occurrence of above max. value  (mo./day) v ®
020 14 value Hour and minute of occurrence of above max. value (hr/min) v

021 15 *3 Measurement | Current value of electric power (kW) v

022 16 *3 data Electric power demand (kW) v ®
023 17 *3 Maximum electric power demand (kW) v

024 18 Data on time | Year of occurrence of above max. value (year) v

025 19 Ooffonc;g%:ﬁf}%e Year and month of occurrence of above max. value (mo./day) v ®
026 1A value Hour and minute of occurrence of above max. value  (hr/min) v

028 1C Setting data | Unit type setting v ®
029 1D Primary current setting (A) v
030 1E Phase and wire system setting v ®
032 20 Demand time limit setting (min) v

033 21 Primary voltage setting V) v @
057 39 Measurement | Current value of total current (A) v

058 3A data Current value of max. phase current (A) v

059 3B Phase 1 current demand (A) v

060 3C Phase 2 current demand (A) v @
061 3D Phase 3 current demand (A) v

062 3E *2 Phase 0 current demand (A) v

063 3F Max. phase current demand (A) v

066 42 Data on time | Year of occurrence of voltage max. value (year) v

067 43 O;for.?](;%:ﬁﬂ%e Month and day of occurrence of voltage max. value (mo./day) v ®
068 44 value vHa?Iﬂ:aand minute of occurrence of voltage max. (hr/min) v

074 4A Setting data | CT input/pulse input setting - v ®
075 4B 5A/direct setting - v

086 56 *2 Measurement | Current value of voltage between phases 1 and 0 V) v

087 57 2 data Current value of voltage between phases 2 and 0 (V) v

088 58 2 Current value of voltage between phases 3 and 0 V) v @
089 59 Current value of total voltage (V) v

090 5A Max. voltage (V) v

247 F7 *3 Current value of electric power (kW) v

248 F8 *3 Electric power demand (kW) v ®
249 F9 *3 Maximum electric power demand (kW) v

*1: When the phase and wire system is set to single-phase 2-wire (1P2W), an out-of-range channel error occurs because
the unit does not have such data.
*2: Only when the phase and wire system is set to 3-phase 4-wire (3P4W), the unit has such data. When it is set to any
other system, an out-of-range channel error occurs.
*3: The data form and the channel number to be monitored change according to the phase and wire system, primary
current and primary voltage settings. For the data structure, see Tables 6.8 and 6.9.
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Table 6.7 Data Channel Allocation

@ Energy measuring unit (1/4): EcoMonitorPro

Data channel No.

Decimal dl—é?:?(ri; Note Data type Data name Unit EMU2-RD** fg):r:?lt

No. |

002 02 Measurement | Current value of phase 1 current (A) v

003 03 *1 data Current value of phase 2 current (A) v @
004 04 *1 Current value of phase 3 current (A) v

005 05 *2 Current value of phase 0 current (A) v

006 06 Current value of voltage between phases 1 and 2 V) v

007 07 *1 Current value of voltage between phases 2 and 3 V) 4 ®
008 08 *1 Current value of voltage between phases 3 and 1 V) v

017 11 Maximum current demand (A) v @
021 15 *3 Measurement | Current value of electric power (kW) v

022 16 *3 data Electric power demand (kW) v ®
023 17 *3 Maximum electric power demand (kW) v

027 1B Power factor (%) v

028 1C Setting data | Unit type setting - v ®
029 1D Primary current setting (A) 4
030 1E Phase and wire system setting - v ®
032 20 Demand time limit setting (min) v

033 21 Primary voltage setting V) v @
052 34 *3 Measurement | Current value of instantaneous reactive power (x1,x0.1) (kvar) v

055 37 data Max. power factor (%) v ®
056 38 Min. power factor (%) 4

057 39 Current value of total current (A) v

059 3B Phase 1 current demand (A) v

060 3C *1 Phase 2 current demand (A) v

061 3D *1 Phase 3 current demand (A) v @
062 3E *2 Phase 0 current demand (A) v

063 3F Max. current demand (A) v

064 40 Min. current demand (A) v

069 45 Current value of frequency (Hz) v ®
072 48 Setting data | Demand time limit: Current (sec) v

073 49 Demand time limit: Electric power (sec) 4 ®
075 4B 5A/direct setting - v

086 56 *2 Measurement | Current value of voltage between phases 1 and 0 V) v

087 57 *2 data Current value of voltage between phases 2 and 0 V) v

088 58 *2 Current value of voltage between phases 3 and 0 (V) v @
089 59 Current value of total voltage V) v

090 5A Max. voltage V) v

094 5E Min. voltage v) v

108 6C *3 Min. demand power (x1, x0.1) (kW) v

109 6D *3 Min. demand power (x10, x100) (kW) v ®
110 6E *3 Min. demand power (x0.01, x0.001) (kW) 4
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Table 6.7 Data Channel Allocation

@ Energy measuring unit (2/4): EcoMonitorPro

Data channel No. Data
Decimal | Hexa- | Note Data type Data name Unit | EMU2-RD* | forma
No. decimal t
120 78 Measurement data | High-frequency voltage fundamental effective value (between 1 V) v

and 2)
121 79 * :;%h:;f)requency voltage fundamental effective value (between 2 V) v
122 7A * :ri]%h;f)requency voltage fundamental effective value (between 3 V) v
123 7B High-frequency voltage 9th effective value (between 1 and 2) V) v
124 7C High-frequency voltage 11th effective value (between 1 and 2) V) v @
125 7D High-frequency voltage 13th effective value (between 1 and 2) V) v
126 7E *1 High-frequency voltage 9th effective value (between 2 and 3) V) v
127 7F *1 High-frequency voltage 11th effective value (between 2 and 3) V) v
128 80 *1 High-frequency voltage 13th effective value (between 2 and 3) V) v
129 81 *2 High-frequency voltage 9th effective value (between 3 and 1) V) v
130 82 *2 High-frequency voltage 11th effective value (between 3 and 1) V) v
131 83 *2 High-frequency voltage 13th effective value (between 3 and 1) V) v
132 84 High-frequency voltage 9th content (between 1 and 2) (%) v
133 85 High-frequency voltage 11th content (between 1 and 2) (%) v
134 86 High-frequency voltage 13th content (between 1 and 2) (%) v
135 87 *1 High-frequency voltage 9th content (between 2 and 3) (%) v
136 88 *1 High-frequency voltage 11th content (between 2 and 3) (%) v ®
137 89 *1 High-frequency voltage 13th content (between 2 and 3) (%) 4
138 8A *2 High-frequency voltage 9th content (between 3 and 1) (%) 4
139 8B *2 High-frequency voltage 11th content (between 3 and 1) (%) v
140 8C *2 High-frequency voltage 13th content (between 3 and 1) (%) v
141 8D Measurement data | High-frequency current fundamental effective value (on side 1) (A) v
142 8E *2 High-frequency current fundamental effective value (on side 2) (A) v
143 8F *1 High-frequency current fundamental effective value (on side 3) (A) v
144 90 High-frequency current 9th effective value (on side 1) (A) v
145 91 High-frequency current 11th effective value (on side 1) (A) v
146 92 High-frequency current 13th effective value (on side 1) (A) v ®
147 93 *2 High-frequency current 9th effective value (on side 2) (A) v
148 94 *2 High-frequency current 11th effective value (on side 2) (A) v
149 95 *2 High-frequency current 13th effective value (on side 2) (A) v
150 96 *1 High-frequency current 9th effective value (on side 3) (A) v
151 97 *1 High-frequency current 11th effective value (on side 3) (A) v
152 98 *1 High-frequency current 13th effective value (on side 3) (A) v
153 99 High-frequency current 9th content (on side 1) (%) 4
154 9A High-frequency current 11th content (on side 1) (%) 4
155 9B High-frequency current 13th content (on side 1) (%) v
156 9C *2 High-frequency current 9th content (on side 2) (%) v
157 9D *2 High-frequency current 11th content (on side 2) (%) v ®
158 9E *2 High-frequency current 13th content (on side 2) (%) v
159 9F *1 High-frequency current 9th content (on side 3) (%) v
160 A0 *1 High-frequency current 11th content (on side 3) (%) v
161 A1 *1 High-frequency current 13th content (on side 3) (%) 4
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Table 6.7 Data Channel Allocation

@ Energy measuring unit (3/4): EcoMonitorPro

Data channel No.

De,f,:g]al dﬂif,ﬁ;. Note Data type Data name Unit EMU2-RD** fc?r?'rgzt
174 AE Measurem | High-frequency current total distortion factor (on side 1) (%) 4
175 AF *2 entdata | High-frequency current total distortion factor (on side 2) (%) 4
176 BO *1 High-frequency current total distortion factor (on side 3) (%) v
177 B1 High-frequency current 3rd content (on side 1) (%) v
178 B2 High-frequency current 5th content (on side 1) (%) v
179 B3 High-frequency current 7th content (on side 1) (%) v ®
180 B4 *2 High-frequency current 3rd content (on side 2) (%) v
181 B5 *2 High-frequency current 5th content (on side 2) (%) v
182 B6 *2 High-frequency current 7th content (on side 2) (%) 4
183 B7 *1 High-frequency current 3rd content (on side 3) (%) 4
184 B8 *1 High-frequency current 5th content (on side 3) (%) v
185 B9 *1 High-frequency current 7th content (on side 3) (%) v
186 BA Measurem | High-frequency voltage total distortion factor (between 1 and 2) (%) v
187 BB *1 entdata | High-frequency voltage total distortion factor (between 2 and 3) (%) v
188 BC *2 High-frequency voltage total distortion factor (between 3 and 1) (%) v
189 BD High-frequency voltage 3rd content (between 1 and 2) (%) v
190 BE High-frequency voltage 5th content (between 1 and 2) (%) 4
191 BF High-frequency voltage 7th content (between 1 and 2) (%) 4 ®
192 (60] *1 High-frequency voltage 3rd content (between 2 and 3) (%) v
193 C1 *1 High-frequency voltage 5th content (between 2 and 3) (%) v
194 Cc2 *1 High-frequency voltage 7th content (between 2 and 3) (%) v
195 C3 *2 High-frequency voltage 3rd content (between 3 and 1) (%) v
196 C4 *2 High-frequency voltage 5th content (between 3 and 1) (%) v
197 C5 *2 High-frequency voltage 7th content (between 3 and 1) (%) v
198 C6 Measurem | High-frequency current total effective value (on side 1) (A) v
199 c7 *2 entdata | High-frequency current total effective value (on side 2) (A) v
200 C8 *1 High-frequency current total effective value (on side 3) (A) v
202 CA High-frequency current 3rd effective value (on side 1) (A) v
203 CB High-frequency current 5th effective value (on side 1) (A) v
204 cC High-frequency current 7th effective value (on side 1) (A) v ®
205 CD *2 High-frequency current 3rd effective value (on side 2) (A) v
206 CE *2 High-frequency current 5th effective value (on side 2) (A) v
207 CF *2 High-frequency current 7th effective value (on side 2) (A) v
208 DO *1 High-frequency current 3rd effective value (on side 3) (A) v
209 D1 *1 High-frequency current 5th effective value (on side 3) (A) v
210 D2 *1 High-frequency current 7th effective value (on side 3) (A) v
228 E4 Measurem | High-frequency voltage total effective value (between 1 and 2) v) v
229 E5 *1 entdata | High-frequency voltage total effective value (between 2 and 3) (V) v
230 E6 *2 High-frequency voltage total effective value (between 3 and 1) V) v
231 E7 High-frequency voltage 3rd effective value (between 1 and 2) V) v
232 E8 High-frequency voltage 5th effective value (between 1 and 2) V) v
233 E9 High-frequency voltage 7th effective value (between 1 and 2) V) 4 ®
234 EA *1 High-frequency voltage 3rd effective value (between 2 and 3) V) v
235 EB *1 High-frequency voltage 5th effective value (between 2 and 3) V) v
236 EC *1 High-frequency voltage 7th effective value (between 2 and 3) V) v
237 ED *2 High-frequency voltage 3rd effective value (between 3 and 1) V) v
238 EE *2 High-frequency voltage 5th effective value (between 3 and 1) V) v
239 EF *2 High-frequency voltage 7th effective value (between 3 and 1) V) v
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Table 6.7 Data Channel Allocation

@ Energy measuring unit (4/4): EcoMonitorPro

Data channel

No. Note Data type Data name EMU2-RD** Data
format
Decimal Hexa-
No. decimal
240 FO *3 | Measuremen | Current value of power (x10, x100) (kW) 4
241 F1 *3 tdata Current value of demand power (x10, x100) (kW) v ®
242 F2 *3 Maximum demand power (x10, x100) (kW) 4
244 F4 *3 Current value of reactive power (x10, x100) (kvar) v
247 F7 *3 | Measuremen | Current value of power (x0.01, x0.001) (kW) 4
248 | F8 | *3 tdata  I'c rent value of demand power (x0.01, x0.001) (kW) v o
249 F9 *3 Minimum demand power (x0.01, x0.001) (kW) v
251 FB *3 Current value of reactive power (x0.01, x0.001) (kvar) 4

*1: When the phase and wire system is set to single-phase 2-wire (1P2W), data is not stored, and an out-of-range
channel error occurs.
*2: Data is stored only when the phase and wire system is set to 3-phase 4-wire (3P4W). When another system is
specified, an out-of-range channel error occurs.

*3: The number of significant digits of data and the multiplying factor change according to the phase and wire system,
primary current and primary voltage settings, and also the channel number to be monitored changes. For the data

structure, see Table 6.8. For the significant digits of data and multiplying factor, see Table 6.9.

*4: Applicable models:

EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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Table 6.8 Data Structure (1/5)

Data type Data Structure
Measurement High-order data Low-order data
data (8 bits) (8 hits)
/\ /\
{)15 b12 b11 b8 b7 b4 b3 b0
Voltage data
High-frequency
voltage o o
(effective %‘g 'T%g
value) §§ §§ Numeral: 0 to H3FFF (0 to 16383)
= =
<Details of multiplying factor>
Format @ The multiplying factor has been determined based on the primary voltage setting.
See Table 4.
b15=0, b14=0: A numeral multiplied by 10 is indicated. (The actual value is 1/10 of the numeral.)
b15=0, b14=1: A numeral multiplied by 1 is indicated.
b15=1, b14=0: A value multiplied by 1/10 is indicated. (The actual value is 10 times the numeral.)
b15=1, b14=1: A numeral multiplied by 1/100 is indicated. (The actual value is 100 times the
numeral.)
When b15=0 and b14=0, processing to multiply the numeral by 1/10 is necessary on the
high-order side.
When b15=1 and b14=0, processing to multiply the numeral by 10 is necessary on the
high-order side.
When b15=1 and b14=1, processing to multiply the numeral by 100 is necessary on the
high-order side.
<Examples of numeral: Current value of voltage>
Data = HOOFF (b15=0, b14=0, numeral=HOOFF) 25.5[V]
Data = H40FF (b15=0, b14=1, numeral=HOOFF) 255 [V]
Data = H80FF (b15=1, b14=0, numeral=HOOFF) 2550 [V]
Data = HCOFF (b15=1, b14=1, numeral=HOOFF) 25500 [V]
Measurement High-order data Low-order data
data (8 bits) (8 hits)
/\ /\
{)15 b12 b11 b8 b7 b4 b3 b0
Current data
High-frequency
current o o
(effective %5 %Q
value) S8 £8 Numeral: 0 to H3FFF (0 to 16383)
s =
<Details of multiplying factor>
Format @ The multiplying factor has been determined based on the primary current setting.

See Table 4.
b15=0, b14=0:
b15=0, b14=1:
b15=1, b14=0:
b15=1, b14=1:

A numeral multiplied by 10 is indicated. (The actual value is 1/10 of the numeral.)
A numeral multiplied by 1 is indicated.
A value multiplied by 1/10 is indicated. (The actual value is 10 times the numeral.)
A numeral multiplied by 1/100 is indicated. (The actual value is 100 times the
numeral.)
When b15=0 and b14=0, processing to multiply the numeral by 1/10 is necessary on the
high-order side.
When b15=1 and b14=0, processing to multiply the numeral by 10 is necessary on the
high-order side.
When b15=1 and b14=1, processing to multiply the numeral by 100 is necessary on the
high-order side.
<Examples of numeral: Current value of current>

Data = HOOFF (b15=0, b14=0, numeral=HOOFF) 255[A]
Data = H40FF (b15=0, b14=1, numeral=HOOFF) 255 [A]

Data = H80FF (b15=1, b14=0, numeral=HOOFF) 2550 [A]
Data = HCOFF (b15=1, b14=1, numeral=HOOFF) 2.55[A]
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Table 6.8 Data Structure (2/5)

Data type

Data Structure

Measurement
data

Data on electric power
and reactive power
One decimal place,
integer)
Power factor, frequency,
high-frequency voltage,
high-frequency current,
content, distortion factor

Low-order data
(8 bits)
/\

b4

High-order data
(8 bits)
/\

b12 b11

{)1 5 b8 b7 b3 b0

Polarity

Numeral: 0 to H3FFF (0 to 16383)

Multiplying
factor

<Details of multiplying factor>

Format ® The multiplying factor has been determined based on the primary current setting, primary voltage
setting and phase and wire system setting.
See Table 4.
b14=0: A numeral multiplied by 10 is indicated. (The actual value is 1/10 of the numeral.)
b14=1: A numeral multiplied by 1 is indicated.
When b14=0, processing to multiply the numeral by 1/10 is necessary on the high-order side.
<Details of polarity>
b15=0:The numeral is a positive value.
b15=1: The numeral is a negative value.
When b15=1, processing to prefix the minus symbol is necessary on the high-order side.
<Examples of numeral: Current value of power>
Data = HOOFF (b15=0, b14=0, numeral=HOOFF) 25.5 [kW]
Data = H40FF (b15=0, b14=1, numeral=HOOFF) 255 [kW]
Data = H80FF (b15=1, b14=0, numeral=HOOFF) 25.5 [kW]
Data = HCOFF (b15=1, b14=1, numeral=HOOFF) —255 [kW]
Meazuartzment High-order data Low-order data
(8 bits) (8 hits)
y /\ /\
Data on electric power b15 b12 b11 b8 b7 b4 b3 b0
and reactive power
(two and three
decimal places)
> £,
= 20
3 §§ Numeral: 0 to H3FFF (0 to 16383)
Format @ a2

<Details of multiplying factor>
The multiplying factor has been determined based on the primary current setting, primary voltage
setting and phase and wire system setting.
See Table 4.
b14=0: A numeral multiplied by 1000 is indicated. (The actual value is 1/1000 of the numeral.)
b14=1: A numeral multiplied by 100 is indicated. (The actual value is 1/100 of the numeral.)
When b14=0, processing to multiply the numeral by 1/1000 is necessary on the high-order

side.
When b14=1, processing to multiply the numeral by 1/100 is necessary on the high-order side.

<Details of polarity>
b15=0: The numeral is a positive value.
b15=1: The numeral is a negative value.
When b15=1, processing to prefix the minus symbol is necessary on the high-order side.

<Examples of numeral: Current value of power>

Data = HOOFF (b15=0, b14=0, numeral=HOOFF) 0.255 [kW]
Data = H40FF (b15=0, b14=1, numeral=HOOFF) 2.55 [kW]
Data = H80FF (b15=1, b14=0, numeral=HOOFF) —0.255 [kW]
Data = HCOFF (b15=1, b14=1, numeral=HOOFF) —2.55 [kW]
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Table 6.8 Data Structure (3/5)

Data type

Data Structure

Measurement
data

Data on electric
power and
reactive power
(integerx10,
x100)

Format ®

Low-order data
(8 hits)
/\

b3

High-order data
(8 hits)
/\

b12 b11

b8 b7 b4 b0

7
b15

Numeral: 0 to H3FFF (0 to 16383)

Polarity
Multiplying
factor

<Details of multiplying factor>
The multiplying factor has been determined based on the primary current setting, primary voltage
setting and phase and wire system setting.
See Table 4.

b14=0: A value multiplied by 1/10 is indicated. (The actual value is 10 times the numeral.)

b14=1: A numeral multiplied by 1/100 is indicated. (The actual value is 100 times the numeral.)
When b14=0, processing to multiply the numeral by 10 is necessary on the high-order side.
When b14=1, processing to multiply the numeral by 100 is necessary on the high-order side.

<Details of polarity>
b15=0:The numeral is a positive value.
b15=1: The numeral is a negative value.
When b15=1, processing to prefix the minus symbol is necessary on the high-order side.

<Examples of numeral: Current value of power>

Format ®

Data = HOOFF (b15=0, b14=0, numeral=HOOFF) 2550 [kW]
Data = H40FF (b15=0, b14=1, numeral=HOOFF) 25500 [kW]
Data = H80FF (b15=1, b14=0, numeral=HOOFF) —2550 [kW]
Data = HCOFF (b15=1, b14=1, numeral=HOOFF) —25500 [KW]

Data on time of .

occurrence of High-order data Low-order data

i 8 hits 8 bits
maximum value p ( N ) ( N )
b15 b12 bll b8 b7 b4 b3 b0

@ ® @

<Details>
Year @ Fourth digit of year, ® Third digit of year,
@ Second digit of year @ First digit of year.
@ Second digit of month (0 for January to September), ® First digit of
month, @ Second digit of day (0 for 1st to 9th), @ First digit of day.
Hour and minute : ® Second digit of hour (0 for 1 to 9 o’clock), ® First digit of hour,

@ Second digit of minute (0 for 1 to 9 min), @ First digit of minute.

Month and day :

<Examples: Time of occurrence of maximum current demand>
Year of occurrence of maximum current demand: Data = H1997 - 1997
Month and day of occurrence of maximum current demand: Data = H0602 - June 2
Hour and minute of occurrence of maximum current demand: Data = H1715 - 17:15
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Table 6.8 Data Structure (4/5)

Data type Data Structure
Measurement High-order data Low-order data
data (8 bits) (8 bits)
. /\ /\
(Primary /
b15 b12 b11 b8 b7 b4 b3 b0

voltage setting)

(2] (2]
Format @ S5 S5
;:E %:8 Numeral: 0 to H3FFF (0 to 16383)
= =
<Details of multiplying factor>
The primary voltage is set in b0 to b13. The number of significant digits for the setting has
been determined (see Table 3). Therefore, process the value to be set according to the
number of significant digits, and change the settings in b15 and b14 (multiplying factor).
When the least significant digit is the first decimal place: Multiply the setting by 10, and set 0 in b15
and b14.
When the least significant digit is the unit’s place: Set the value directly, and set 0 in b15 and 1 in
b14.
When the least significant digit is the tens place: Multiply the setting by 1/10, and set 1 in b15 and
0in b14.
When the least significant digit is the hundreds place: Multiply the setting by 1/100, and set 1 in
b15 and b14.
<Examples of numeral: Primary voltage setting>
Setting = 110.0 V (least significant digit: first decimal place)
- Data = H044C (b15=0, b14=0, numeral=H044C)
Setting = 220 V (least significant digit: unit’s place) - Data = H40DC (b15=0, b14=1,
numeral=HOODC)
Setting = 3300 V (least significant digit: tens place) - Data = H814A (b15=1, b14=0,
numeral=H014A)
Measurement High-order data Low-order data
data (8 bits) (8 bits)
. /\ /\
(Primary /
b15 b12 b11 b8 b7 b4 b3 b0

current setting)

Format

Numeral: 0 to H3FFF (0 to 16383)

Multiplying
factor
Multiplying
factor

<Details of multiplying factor>
The primary current is set in b0 to b13. The number of significant digits for the setting has
been determined (see Table 3). Therefore, process the value to be set according to the
number of significant digits, and change the settings in b15 and b14 (multiplying factor).
When the least significant digit is the first decimal place: Multiply the setting by 10, and set 0 in b15
and b14.
When the least significant digit is the unit’s place: Set the value directly, and set 0 in b15 and 1 in
b14.
When the least significant digit is the tens place: Multiply the setting by 1/10, and set 1 in b15 and
0in b14.
When the least significant digit is the second decimal place: Multiply the setting by 100, and set 1 in b15
and b14.
<Examples of numeral: Primary current setting>

Setting = 100.0 A (least significant digit: first decimal place)
- Data = HO3E8 (b15=0, b14=0, numeral=HO3E8)

Setting = 400 A (least significant digit: unit’s place) - Data = H4190 (b15=0, b14=1,
numeral=H0190)
Setting = 4000 A (least significant digit: tens place) - Data = H8190 (b15=1, b14=0,

numeral=H0190)
Setting = 5.00 A (least significant digit: second decimal place)

- Data = HC1F4 (b15=1, b14=1, numeral=H01F4)
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Table 6.8 Data Structure (5/5)

Data type

Data Structure

Measurement data

(Phase and wire
system setting)

(Current demand
time limit setting)

(Power demand
time limit setting)

(Unit type setting)
(B/NET connection
setting)

Format @

High-order data Low-order data

(8 bits) (8 bits)

Y /\ /\

b15 b12 b11 bs" ‘b7 b4 b3 bo
0] 1

Numeral: 0 to H3FFF (0 to 16383)

<Details of data (numeric part)>
Phase and wire system: Single-phase 2-wire (1P2W) = H4001
Single-phase 3-wire (1P3W) = H4002
3-phase 3-wire (3P3W) = H4003
3-phase 4-wire (3P4W) = H4004

Demand time limit: The data range varies depending on the data channel number to be read.

Data channel No. Data range
H20 In 1-min. steps in range from 0 min (HO000) to 15 min (H400F)
H438 In second units in range from 0 sec (H4000) to 1800 sec
H49 (H4708)
Unit type:
Model name Data
EMU2-RD3-C H4033
EMU2-RD5-C H4035
EMU2-RD7-C H4037
EMU2-RD2-C-4W H4052
EMU2-RD4-C-4W H4054
CT input/pulse input setting: CT input= H4000
Pulse input = H4001
5A/direct setting: Direct setting = H4000
5A setting = H4001
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Table 6.9 Significant Digits of Data and Multiplying Factor

(1) Data format for electric power and reactive power
@ Multi-circuit energy measuring unit: EcoMonitor
<Model EMU-C7P4-6>

Vertical axis : Primary current setting
Horizontal axis : Primary voltage setting and phase and wire system setting
Phase and
wire 1P2W 1P3W 3P3W 3P4W
system

A v 110 220 440 220 220 440 63.5/110 110/190 240/415 | 254/440
5.0A 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
7.5A 2 digits 2 digits 2 digits 2 digits 2 digits 1 digit 2 digits 2 digits 1 digit 1 digit
10.0A 2 digits 2 digits 2 digits 2 digits 2 digits 1 digit 2 digits 2 digits 1 digit 1 digit
15.0A 2 digits 2 digits 1 digit 1 digit 1 digit 1 digit 2 digits 2 digits 1 digit 1 digit
20.0A 2 digits 2 digits 1 digit 1 digit 1 digit 1 digit 2 digits 1 digit 1 digit 1 digit
25.0A 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit 2 digits 1 digit 1 digit 1 digit
30.0A 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
40.0A 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
50.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
60.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
75.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
80.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
100.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
120.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
150.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
200A 1 digit 1 digit 1 digit 1 digit 1 digit x1 1 digit 1 digit x1 x1
250A 1 digit 1 digit 1 digit 1 digit 1 digit x1 1 digit 1 digit x1 x1
300A 1 digit 1 digit x1 x1 1 digit x1 1 digit 1 digit x1 x1
400A 1 digit 1 digit x1 x1 x1 x1 1 digit x1 x1 x1
500A 1 digit 1 digit x1 x1 x1 x1 1 digit x1 x1 x1
600A 1 digit x1 x1 x1 x1 x1 1 digit x1 x1 x1
750A 1 digit x1 x1 x1 x1 x1 x1 x1 x1 x1
800A 1 digit x1 x1 x1 x1 x1 x1 x1 x1 x1
1000A 1 digit x1 x1 x1 x1 x1 x1 x1 x1 x1
1200A x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
1500A x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
2000A x1 x1 x1 x1 x1 x1 x1 x1 x1 x1

Note: “2 digits” indicates two decimal places (x 0.01), and “1 digit” indicates one decimal place (x 0.1).

Note: “x1” indicates an integer x 1.
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@ Energy measuring unit: EcoMonitorPro
<Model EMU2-RD">
Vertical axis

Horizontal axis

Primary current setting
Primary voltage setting and phase and wire system setting

;?:zisigdm 1P2W 1P3W 3P3W

\ 110 220 440 3300 6600 110 110 220 440 3300 6600 11000 | 22000 | 33000
A
5 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit
6 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit
7.5 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
8 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
10 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit
12 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit
15 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 3 digits | 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit
20 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 3 digits | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit
25 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit x1
30 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 3 digits | 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 1 digit | 1 digit x1
40 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
50 3 digits | 3 digits | 2 digits | 1 digit | 1 digit | 3 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
60 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
75 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
80 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
100 3 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
120 2 digits | 2 digits | 2 digits | 1digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1
150 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1
200 2 digits | 2 digits | 2 digits | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit [ 1 digit x1 x1 x1 x1
250 2 digits | 2 digits | 2 digits | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1 x10
300 2 digits | 2 digits | 1 digit | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1 x10
400 2 digits | 2 digits | 1 digit x1 x1 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
500 2 digits | 2 digits | 1 digit x1 x1 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
600 2 digits | 1 digit | 1 digit x1 x1 1 digit | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
750 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
800 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
1000 2 digits | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
1200 1digit | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x1 x10 x10 x10
1500 1digit | 1 digit | 1 digit x1 x1 1digit | 1digit [ 1digit | 1 digit x1 x10 x10 x10 x10
1600 1digit | 1digit | 1 digit x1 x1 1 digit | 1 digit | 1 digit x1 x1 x10 x10 x10 x10
2000 1digit | 1 digit | 1 digit x1 x10 1 digit | 1 digit | 1 digit x1 x1 x10 x10 x10 x10
2500 1digit | 1 digit | 1 digit x1 x10 1 digit | 1 digit | 1 digit x1 x10 x10 x10 x10 x100
3000 1 digit | 1 digit x1 x1 x10 1 digit | 1 digit | 1 digit x1 x10 x10 x10 x10 —
4000 1 digit | 1 digit x1 x10 x10 1 digit | 1 digit x1 x1 x10 x10 x10 x100 —
5000 1 digit | 1 digit x1 x10 x10 1 digit | 1 digit x1 x1 x10 x10 x10 — —
6000 1 digit x1 x1 x10 x10 x1 1 digit x1 x1 x10 x10 x10 — —
7500 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 — —
8000 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 — —
10000 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 — — —
12000 x1 x1 x1 x10 x10 x1 x1 x1 x1 x10 x100 — — —
20000 x1 x1 x1 x10 — x1 x1 x1 x10 x10 — — — —
25000 x1 x1 x1 x10 — x1 x1 x1 x10 x100 — — — —
30000 x1 x1 x10 — — x1 x1 x1 x10 — — — — —
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wirs sysiom 3Paw
63. 110 120, 220 240 254
A Y /15;0 /190 /208 /380 /415 /440
5 3 digits | 3 digits | 3digits | 3digits | 3 digits | 3 digits
6 3 digits | 3digits | 3digits | 3 digits | 3digits | 3 digits
7.5 3 digits | 3digits | 3digits | 3 digits | 3digits | 3 digits
8 3 digits | 3digits | 3digits | 3 digits | 3digits | 3 digits
10 3 digits | 3digits | 3digits | 3 digits | 3digits | 3 digits
12 3 digits | 3digits | 3digits | 3 digits | 3digits | 3 digits
15 3 digits | 3digits | 3digits | 3digits | 3digits | 3 digits
20 3 digits | 3digits | 3digits | 2 digits | 2 digits | 2 digits
25 3 digits | 3digits | 3 digits | 2 digits | 2 digits | 2 digits
30 3 digits | 3digits | 3 digits | 2 digits | 2 digits | 2 digits
40 3 digits | 2digits | 2digits | 2 digits | 2 digits | 2 digits
50 3 digits | 2digits | 2digits | 2 digits | 2 digits | 2 digits
60 3 digits | 2digits | 2digits | 2 digits | 2 digits | 2 digits
75 2 digits | 2 digits | 2digits | 2 digits | 2 digits | 2 digits
80 2 digits | 2digits | 2digits | 2 digits | 2 digits | 2 digits
100 2 digits | 2digits | 2digits | 2 digits | 2 digits | 2 digits
120 2 digits | 2 digits | 2digits | 2 digits | 2 digits | 2 digits
150 2 digits | 2 digits | 2digits | 2 digits | 2 digits | 2 digits
200 2 digits | 2 digits | 2 digits 1 digit 1 digit 1 digit
250 2 digits | 2 digits | 2 digits 1 digit 1 digit 1 digit
300 2 digits | 2 digits | 2 digits 1 digit 1 digit 1 digit
400 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit
500 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit
600 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit
750 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
800 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
1000 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
1200 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
1500 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
1600 1 digit 1 digit 1 digit 1 digit 1 digit x1
2000 1 digit 1 digit 1 digit x1 x1 x1
2500 1 digit 1 digit 1 digit x1 x1 x1
3000 1 digit 1 digit 1 digit x1 x1 x1
4000 1 digit x1 x1 x1 x1 x1
5000 1 digit x1 x1 x1 x1 x1
6000 1 digit x1 x1 x1 x1 x1
7500 x1 x1 x1 x1 x1 x1
8000 x1 x1 x1 x1 x1 x1
10000 x1 x1 x1 x1 x1 x1
12000 x1 x1 x1 x1 x1 x1
20000 x1 x1 x1 x10 x10 x10
25000 x1 x1 x1 x10 x10 x10
30000 x1 x1 x1 x10 x10 x10

Note: “3 digits” indicates three decimal places (x 0.001), and “2 digits” indicates two decimal places (x 0.01).

Note “1 digit” indicates one decimal place (x 0.1), and “x1” indicates an integer x 1.

Note: “x10” indicates an integer x 10. “x100” indicates an integer x 100.

Note: “-~“indicates an area out of the setting range.

Note: If a channel other than the channels (3 decimal places, 2 decimal places, 1 decimal place, integer x 1 and integer
x 10) determined by the primary voltage, primary current and phase and wire system settings according to the
above table is received, an out-of-range channel error is returned.

*1: Applicable models
EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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(2) Data format for current and high-frequency current
Vertical axis: Primary current setting

) Multi-circuit energy . .
Primary measuring unit Energy measuring unit
current EcoMonitor EcoMonitorPro

*) EMU-C7P4-6 EMU2-RD™

5 1 digit 2 digits
6 — 2 digits
7.5 1 digit 2 digits
8 — 2 digits
10 1 digit 2 digits
12 — 2 digits
15 1 digit 2 digits
20 1 digit 2 digits
25 1 digit 2 digits
30 1 digit 2 digits
40 1 digit 1 digit
50 1 digit 1 digit
60 1 digit 1 digit
75 1 digit 1 digit
80 1 digit 1 digit
100 1 digit 1 digit
120 x1 1 digit
150 x1 1 digit
200 x1 1 digit
250 x1 1 digit
300 x1 1 digit
400 x1 x1
500 x1 x1
600 x1 x1
750 x1 x1
800 x1 x1
1000 x1 x1
1200 x1 x1
1500 x1 x1
1600 — x1
2000 x1 x1
2500 — X1
3000 — x1
4000 — x10
5000 — x10
6000 — x10
7500 — x10
8000 — x10
10000 — x10
12000 — x10
20000 — x10
25000 — x10
30000 — x10

Note: “2 digits” indicates two decimal places (x 0.01), and “1 digit” indicates one decimal place (x 0.1).
Note: “x1” indicates an integer x 1, and “x10” indicates an integer x 10.
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(3) Data format for voltage and high-frequency voltage
Vertical axis: Primary voltage setting

Multi-circuit energy
measuring unit

Energy measuring unit

aﬁgajﬁe Primar(3</\)/o|tage EcoMonitor EcoMonitorPro
system EMUCTPAS  |EMUzRDSC  [EMUZRDZCAW
EMU2-RD7-C
110 1 digit 1 digit —
220 x1 1 digit —
440 x1 x1 —
690 — x1 —
1100 — x1 —
2200 — x1 —
3300 — x10 —
6600 — x10 —
1P2W  [11000 — x10 —
1P3W  [13200 — x10 —
3P3W  [13800 — x10 —
15000 — x10 —
16500 — x10 —
22000 — x10 —
24000 — x10 —
33000 — x10 —
66000 — x10 —
77000 — x10 —
110000 — x10 —
63.5/110 1 digit — 1 digit
110/190 x1 — 1 digit
apayy 1201208 — — 1 digit
220/380 — — 1 digit
240/415 x1 — 1 digit
254/440 x1 — x1

Note: “1 digit” indicates one decimal place (x 0.1), and “x1” indicates an integer x 1.
Note: "x10" indicates an integer x 10.
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(8)

Collective monitor (CCH) command

Command | EcoMonitor | EcoMonitorPro

support v -

Collective monitoring of data of the four channels set in the analog channel

CCH settings 1 and 2

Collective monitor

e The data of the four channels requested by the analog data request (C1H) command can be collectively

monitored according to the analog channel settings 1 (for 1ch and 2ch) and 2 (for 3ch and 4ch) in the
analog data setting (CCH) command.

The data on year, month, day, hour, minute and second cannot be monitored. To monitor the data on
the date and time, use the analog data request command (C1H).

e For the data structure, see Table 6.8.

Remote register RWw (sequencer — measuring unit) | Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b b15 b8 b7 b0

m 00H CCH (command) n | High-order data (1ch) | Low-order data (1ch)

m + 1 OO0H Unit No. n+1 | High-order data (2ch) | Low-order data (2ch)
m+ 2 00H O0OH n+2 | High-order data (3ch) | Low-order data (3ch)
m+3 O0H OO0H n+ 3 | High-order data (4ch) | Low-order data (4ch)

(*) Specify a unit number from OH to 8H.

Note: If a channel out of the channel specification range is specified in the analog data setting (COH)
command, the data of the default channel are returned.
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(9) Optional collective monitor (CDH) command
Command | EcoMonitor | EcoMonitorPro
support v v
CDH Optional collective | Collective monitoring of data on four items among current, voltage, electric

monitor

power, leakage current and time of occurrence of maximum value

e Set all four channel numbers of data to be monitored.

o Specify four channels to be monitored from the allocated data channel numbers stated in the data
collection (C1H) command, and the data of the specified channels can be collectively monitored.
If any of the specified channels is improper, an error is returned.

e The data format is the same as that used for the analog data request (C1H) command.
The data on year, month, day, hour, minute and second cannot be monitored. To monitor the data on
the date and time, use the analog data request command (C1H).

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

m
m+1
m+ 2
m+3

b15 b8 b7 b0
Channel No. A CDH (command)
Channel No. C Channel No. B
O0H Channel No. D
OOH Unit No.

(*) Specify a unit number from OH to 8H.

b15 b8 b7 b0

High-order Low-order data | Channel No.
data A

High-order Low-order data | Channel No.
data B

High-order Low-order data | Channel No.
data Cc

High-order Low-order data | Channel No.
data D

Note: When a measuring error occurs, a hardware error is returned.
Note: If a channel other than the allocated data channels stated in the analog monitor (C1H) command is
specified, an out-of-range channel error is returned.
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(10) Counter specification latch (E1H) command

Command
support v

EcoMonitor

EcoMonitorPro

v

E1H

Counter specification

latch

Saving of data on integrated electric energy, etc. in the latch memory

e For the channel numbers, see Table 6.10.

e The current data of the specified channel is saved in the latch memory in the measuring unit.

e The data of the channel on which measurement data is currently being summed up is not cleared, and
the measurement is continued.

Remote register RWw (sequencer — measuring unit) | Remote register RWr (measuring unit — sequencer)
b15 b8 b7 b0 b15 b8 b7 b0
m Channel No. E1H (command) n OO0H OO0H

m + 1 00H Unit No. n+1 00H O00H

m + 2 00H 00H n+2 00H O00H

m+3 O0OH 00H n+3 00H O00H

(*) Specify a unit number from OH to 8H.
Note: When a channel disabled from measuring is specified, a hardware error is returned.
Table 6.10 Channel Number Allocation
Multi-circuit energy Energy measuring unit
measuring unit
Data channel EcoMonitor EcoMonitorPro
No. Note | Data type Data name Unit Remarks Data
EMU-C7P4-6 ) format
. EMU2-RD"

Deﬁg’n al d@%’ﬁﬁ’a CT circuit Pulse

001 01 IMeasuremen] Pulse count - v - @)

tdata Integrated
063 3F electric (kWh) 4 - v
energy @
068 a4 Reactive (Kvarh) _ - v
power

Note: If a channel not listed above is specified, an out-of-range channel error is returned.
Note: If the data to be set is out of the above range, a data error is returned.

*1: Applicable models
EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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(11) Counter specification latch & clear (E3H) command

Command
support

EcoMonitor

EcoMonitorPro

v

v

E3H

Counter specification
latch & clear

Saving of data on integrated electric energy, etc. in the latch memory
and clearing of current values

e For the channel numbers, see Table 6.11.

o The current data of the specified channel is saved in the latch memory in the measuring unit, and the
current values are cleared (reset to 0).

Note 1: When the counter specification latch & clear command is executed, the operation for retaining the

memory of integrated electric energy (writing to EZPROM) is not performed. If the reset switch is
pressed after the command is executed, since the operation for retaining the memory of the data
is not performed, the clear instruction may be made invalid. When the control power of the
measuring unit is turned off, the operation for retaining the memory is performed. To reset the
measuring unit, it is recommended to turn off and on the control power.

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b0 b15 b8 b7 b0
m Channel No. E3H (command) n O0H O0H
m+1 00H Unit No. n+1 00H 00H
m+2 O00H 00H n+2 OOH 00H
m+ 3 00H 00H n+3 00H O00H
(*) Specify a unit number from OH to 8H.
Note: When a channel disabled from measuring is specified, a hardware error is returned.
Table 6.11 Channel Number Allocation
Multi-circuit energy Energy measuring unit
measuring unit
Data channel EcoMonitor EcoMonitorPro
No. Note | Data type Data name Unit Remarks Data
EMU-C7P4-6 . format
: EMU2-RD
Deﬁ'cT al d'i,?fﬁ% CT circuit Pulse
001 01 IMeasuremen] Pulse count - v - @
t data Integrated
063 3F electric (kWh) v - v
energy @
068 44 Reactive (Kvarh) _ - v
power
Note: If a channel not listed above is specified, an out-of-range channel error is returned.
Note: If the data to be set is out of the above range, a data error is returned.
*1: Applicable models

EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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(12) Counter data request (E4H) command

Command | EcoMonitor | EcoMonitorPro

support v v
E4H Counter data Monitoring of data on electric energy (integrated value, hourly electric
request energy, maximum hourly electric energy) and current time

e Channel numbers have been allocated to measuring data. (See Table 6.12.)
¢ Set and write the channel number of the data to be monitored in the relevant memory.

e The structure of the 24-bit (3-byte) data (high-order + medium-order + low-order) returned from the
measuring unit varies depending on the contents of the data (data channel number). See Table 6.13.

e The data structure varies depending on the settings (phase and wire system, primary voltage and
primary current) of the measuring unit.
(Determine the measuring data structure referring to Tables 6.13 and 6.14.)

e The stored measuring data vary depending on the measuring unit type (model name). If data not stored
in the unit is requested, an out-of-range channel error occurs. (See Table 6.12.)

Remote register RWw (sequencer — measuring unit) | Remote register RWw (measuring unit — sequencer)

b15 b8 b7 b0 b15 b8 b7 b0
m Channel No. E4H (command) n Medium-order data Low-order data
m+1 00H Unit No. n+1 OOH High-order data
m+2 00H 00H n+2 00H 00H
m+3 O0H OO0H n+3 OOH 00H

(*) Specify a unit number from OH to 8H.

Note: When a measuring error occurs, a hardware error is returned.
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Table 6.12 Data Channel Number Allocation

Multi-circuit
Data channel energy Energy measuring unit
No. ) measuring unit EcoMonitorPro Data
Data type Data name Unit EcoMonitor format
. Hexa-
De’\%mal decim EMU-C7P4-6 EMU2-RD"!
: al
001 01 Measureme | Pulse count - v - @
063 3F nt data Electric energy (integrated value) (kWh) v v
068 44 Reactive power (delay) (kvarh) - v
072 48 !Electric energy (integrelltetli value), (KWh) B v
increased number of significant figures o)
Reactive power (delay),
074 4A increased number of significant (kvarh) - v
figures
093 5D Max. hourly electric energy (kWh) v -
094 5E Data on time | Year of occurrence of above max. (year) v _
of value
occurrence | Month and day of occurrence of Jd
095 5F | of maximum | above max. vglue (mo) i v - @
value Hour and minute of occurrence of (hr/min)
r/min -
096 60 above max. value v
Measureme | Data on hourly electric energy at 1 kWh -
13 7 nt data o'clock (0 to 1) { : Y
Data on hourly electric energy at 2 kWh -
"4 | 72 o'clock (1 to 2) (ki) Y
Data on hourly electric energy at 3 kWh _
15 73 o’clock (2 to 3) ( : v
Data on hourly electric energy at 4 (kWh) -
116 74 o'clock (3 to 4) Y
Data on hourly electric energy at 5 kWh -
nr |7 o'clock (4 to 5) (Kih) Y
Data on hourly electric energy at 6 kWh -
118 76 o'clock (5 to 6) ( ) v
Data on hourly electric energy at 7 kWh -
119 7 o'clock (6 to 7) ( ) v
Data on hourly electric energy at 8 kWh _
120 78 o’clock (7 to 8) ( : Y
Data on hourly electric energy at 9 kWh -
121 | 79 o'clock (8 to 9) (kW) v
Data on hourly electric energy at 10 kWh _
122 | 7A o'clock (9 to 10) () Y
Data on hourly electric energy at 11 kWh _
123 | 7B o'clock (10 to 11) (kivh) g
Data on hourly electric energy at 12 kWh _
124 | 7C o'clock (11 to 12) (ki) v
Data on hourly electric energy at 13 (kWh) @
125 | 7D o'clock (12 to 13) v -
Data on hourly electric energy at 14 kWh _
126 | 7E o'clock (13 to 14) (ki) Y
Data on hourly electric energy at 15 kWh _
127 | 7F o'clock (14 to 15) () Y
Data on hourly electric energy at 16 kWh _
128 | 80 o'clock (15 to 16) (ki) v
Data on hourly electric energy at 17 kWh _
129 | 81 o'clock (16 to 17) (ivh) v
Data on hourly electric energy at 18 kWh _
130 82 o'clock (17 to 18) ( : Y
Data on hourly electric energy at 19 kWh _
131 | 83 o'clock (18 to 19) (kW) v
Data on hourly electric energy at 20 kWh _
132 | 84 o'clock (19 to 20) () v
Data on hourly electric energy at 21 kWh _
133 | 85 o'clock (20 to 21) (kW) v
Data on hourly electric energy at 22 kWh _
134 | 86 o'clock (21 to 22) (ivh) v
Data on hourly electric energy at 23 (kWh) -
135 | &7 o'clock (22 to 23) v
Data on hourly electric energy at 24 kWh _
136 | 88 o'clock (23 to 24) (kW) v
252 FC | Setting value | Pulse multiplier - v - ®
253 | FD | currenttime | Date data - v v ®
254 FE data Time data - v v

If a channel not listed above is specified, an out-of-range channel error is returned.

*1: Applicable models:

EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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Table 6.13 Data Structure (1/2)

Data type Data Structure
Meazuartzment High—order data Medium—order data Low—order data
/ N\ A N\ N\ / N\ N\
b23 b20 b19 b16 bi5 bl2 bil b8 b7 b4 b3 b0
Format @ LT T P e e e
\ I\ /
V
Multiplying
factor Numeral: 0 to 999999 (HO to HF423F)
<Details of multiplying factor>
The multiplying factor has been determined according to the primary current, primary voltage and
phase and wire system settings.
See Table 6.
b20 to 23 = 1110 : A numeral multiplied by 100 is indicated (the actual value is 1/100 of the
numeral).
b20 to 23 = 1111 : A numeral multiplied by 10 is indicated (the actual value is 1/10 of the numeral).
b20 to 23 = 0000: A value multiplied by 1 is indicated.
b20 to 23 = 0001: A numeral multiplied by 1/10 is indicated (the actual value is 10 times the
numeral).
b20 to 23 = 0010: A numeral multiplied by 1/100 is indicated (the actual value is 100 times the
numeral).
b20 to 23 = 0011 : A numeral multiplied by 1/1000 is indicated (the actual value is 1000 times the
numeral).
When b20 to 23 = 1110, processing to multiply the numeral by 1/100 is necessary on the
high-order side.
When b20 to 23 = 1111, processing to multiply the numeral by 1/10 is necessary on the
high-order side.
When b20 to 23 = 0001, processing to multiply the numeral by 10 is necessary on the
high-order side.
When b20 to 23 = 0010, processing to multiply the numeral by 100 is necessary on the
high-order side.
When b20 to 23 = 0011, processing to multiply the numeral by 1000 is necessary on the
high-order side.
<Examples of numeral: Electric energy>
Data = HEF423F (b20 to 23: 1110, numeral: HF423F) . 0 to 9999.99 kWh
Data = HFF423F (b20 to 23: 1111, numeral: HF423F) - 0 to 99999.9 kWh
Data = HOF423F (b20 to 23: 0000, numeral: HF423F) - 0 to 999999 kWh
Data = H1F423F (b20 to 23: 0001, numeral: HF423F) - 0 to 9999990 kWh
Data = H2F423F (b20 to 23: 0010, numeral: HF423F) . 0 to 99999900 kWh
Data = H3F423F (b20 to 23: 0011, numeral: HF423F) . 0 to 999999000 kWh
Meazl;rtzment High-order data Medium-order data Low-order data
7 N\ A N\ N\ / N\ N\
b23 b20 b19 b16 b15 b12 b11 b8 b7 b4 b3 b0
Format @

HEERINEEN NN NSNS e e
\ y I \ Y
Multiplying

factor Numeral: 0 to 999999 (HO to HF423F)

<Details of multiplying factor>
b20 to 23 = 0000, fixed

<Examples of numeral>
Data = HO186A0 (b20 - 23: 0000, numeral H186A0) - 100000 counter
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Measurement
data
(Pulse multiplier)

Format ®

High-order data Medium-order data Low-order data
/\ /\ /\

623 b20 b19 b1(} {)15 b12 b11 bg /b7 b4 b3 ba

\ I\ /
¥

Multiplying
factor Numeral: 0 to 999999 (HO to HF423F)

<Details of multiplying factor>
b20 to 23 = 1110, fixed; A numeral multiplied by 100 is indicated (the actual value is 1/100 of the
numeral).
When b20 to 23 = 1110, processing to multiply the numeral by 1/100 is necessary on the
high-order side.

<Examples of numeral>
0 to 9999.99
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Table 6.13 Data Structure (2/2)

Data type

Data Structure

Data on time of
occurrence of
maximum value

Format @

High-order data Medium-order data Low-order data
/\ /\ /\

623 b20 b19 b1é\ {)15 b12 b11 bé\ 67 b4 b3 ba

HNEN NS EEENIEEENEEENIEEEn
N N N e e
® ® @ @ @ ©)

<Details>
Year and ® are fixed at 0 and are not used.
Fourth digit of year, ® Third digit of year,
Second digit of year, @ First digit of year.
and ® are fixed at 0 and are not used.
Second digit of month (0 for January to September), ® First digit of month,
Second digit of day (0 for 1st to 9th), @ First digit of day.
Hour and minute :® and ® are fixed at 0 and are not used.
@ Second digit of hour (0 for 1 to 9 o’clock), ® First digit of hour,
@ Second digit of minute (0 for 1 to 9 min), @ First digit of minute.

Month and day :

CRCNONONONC)

<Examples: Time of occurrence of maximum hourly electric energy>
Year of occurrence of maximum hourly electric energy : Data =H001997- 1997
Month and day of occurrence of maximum hourly electric energy : Data = HO00602- June 2
Hour and minute of occurrence of maximum hourly electric energy: Data = HO01715- 17:15

Data on current
time

Format ®

High-order data Medium-order data Low-order data
/\ /\ /\

{323 b20 b19 b16\ {)15 b12 b11 bg /b7 b4 b3 ba

HNEN NS EEENIEEENEEENIEEEn
e N e N Ve N
® ® @ ©) @ @

<Details>
Date . ® Second digit of year (0 for year 2000 to 2009), ® First digit of year,
@ Second digit of month (0 for January to September), ® First digit of month,
@ Second digit of day (0 for 1st to 9th), @ First digit of day.
Hour . ® Second digit of hour (0 for 1 to 9 o’clock), ® First digit of hour,
@ Second digit of minute (0 for 1 to 9 min), ® First digit of minute,
@ Second digit of second (0 for 1 to 9 sec), @ First digit of second.

<Examples: Time of occurrence of maximum hourly electric energy>

Date : Data=H970602 - June 2, 1997

Data =H051116 - November 16, 2005
Hour . Data=H171528 - 17:15:28

Data =H084500 - 08:45:00
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Table 6.14 Significant Digits of Data and Multiplying Factor

<Multiplying factor for electric energy data (integrated value and hourly electric energy)>
@ Multi-circuit energy measuring unit: EcoMonitor

<Model EMU-C7P4-6>
Vertical axis

Horizontal axis

Primary current setting
Primary voltage setting and phase and wire system setting

Phase and
wire 1P2W 1P3W 3P3W 3P4W
system

A v 110 220 440 220 220 440 63.5/110 110/190 240/415 | 254/440
5.0A 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
7.5A 2 digits 2 digits 2 digits 2 digits 2 digits 1 digit 2 digits 2 digits 1 digit 1 digit
10.0A 2 digits 2 digits 2 digits 2 digits 2 digits 1 digit 2 digits 2 digits 1 digit 1 digit
15.0A 2 digits 2 digits 1 digit 1 digit 1 digit 1 digit 2 digits 2 digits 1 digit 1 digit
20.0A 2 digits 2 digits 1 digit 1 digit 1 digit 1 digit 2 digits 1 digit 1 digit 1 digit
25.0A 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit 2 digits 1 digit 1 digit 1 digit
30.0A 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
40.0A 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
50.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
60.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
75.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
80.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
100.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
120.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
150.0A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
200A 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit x1 x1
250A 1 digit 1 digit 1 digit 1 digit 1 digit x1 1 digit 1 digit x1 x1
300A 1 digit 1 digit x1 x1 1 digit x1 1 digit 1 digit x1 x1
400A 1 digit 1 digit x1 x1 x1 x1 1 digit x1 x1 x1
500A 1 digit 1 digit x1 x1 x1 x1 1 digit x1 x1 x1
600A 1 digit x1 x1 x1 x1 x1 1 digit x1 x1 x1
750A 1 digit x1 x1 x1 x1 x1 x1 x1 x1 x1
800A 1 digit x1 x1 x1 x1 x1 x1 x1 x1 x1
1000A 1 digit x1 x1 x1 x1 x1 x1 x1 x1 x1
1200A x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
1500A x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
2000A x1 x1 x1 x1 x1 x1 x1 x1 x1 x1

Note: “2 digits” indicates two decimal places (x 0.01), and “1 digit” indicates one decimal place (x 0.1).

Note: “x1” indicates an integer x 1.
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@ Energy measuring unit: EcoMonitorPro
<Model EMU2-RD™">
Vertical axis

Horizontal axis

Primary current setting

Primary voltage setting and phase and wire system setting

Phase and wire

system 1P2W 1P3W 3P3W

\ 110 220 440 3300 6600 110 110 220 440 3300 6600 11000 | 22000 | 33000
A
5 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
6 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 1 digit x1 x1
7.5 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
8 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
10 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1
12 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1
15 2 digits | 2 digits | 2 digits | 1 digit | 1 digit | 2 digits | 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1
20 2 digits | 2 digits | 2 digits | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x1
25 2 digits | 2 digits | 2 digits | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1 x10
30 2 digits | 2 digits | 1 digit | 1 digit x1 2 digits | 2 digits | 2 digits | 1 digit x1 x1 x1 x1 x10
40 2 digits | 2 digits | 1 digit x1 x1 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
50 2 digits | 2 digits | 1 digit x1 x1 2 digits | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
60 2 digits | 1 digit | 1 digit x1 x1 1 digit | 2 digits | 1 digit | 1 digit x1 x1 x1 x10 x10
75 2 digits | 1 digit | 1 digit x1 x1 1 digit 1 digit | 1 digit | 1 digit x1 x1 x10 x10 x10
80 2 digits | 1 digit | 1 digit x1 x1 1 digit 1 digit | 1digit | 1 digit x1 x1 x10 x10 x10
100 2 digits | 1 digit | 1 digit x1 x1 1 digit 1 digit | 1 digit | 1 digit x1 x1 x10 x10 x10
120 1digit | 1 digit | 1 digit x1 x1 1 digit 1 digit | 1 digit | 1 digit x1 x10 x10 x10 x10
150 1digit | 1 digit | 1 digit x1 x1 1 digit 1digit | 1 digit | 1 digit x1 x10 x10 x10 x10
200 1digit | 1 digit | 1 digit x1 x10 1 digit 1 digit | 1 digit x1 x1 x10 x10 x10 x10
250 1digit | 1 digit | 1 digit x1 x10 1 digit 1 digit | 1 digit x1 x10 x10 x10 x10 x100
300 1 digit | 1 digit x1 x1 x10 1 digit 1 digit | 1 digit x1 x10 x10 x10 x10 x100
400 1 digit | 1 digit x1 x10 x10 1 digit 1 digit x1 x1 x10 x10 x10 x100 x100
500 1 digit | 1 digit x1 x10 x10 1 digit 1 digit x1 x1 x10 x10 x10 x100 x100
600 1 digit x1 x1 x10 x10 x1 1 digit x1 x1 x10 x10 x10 x100 x100
750 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 x100 x100
800 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 x100 x100
1000 1 digit x1 x1 x10 x10 x1 x1 x1 x1 x10 x10 x100 x100 x100
1200 x1 x1 x1 x10 x10 x1 x1 x1 x1 x10 x100 x100 x100 x100
1500 x1 x1 x1 x10 x10 x1 x1 x1 x1 x10 x100 x100 x100 x100
1600 x1 x1 x1 x10 x10 x1 x1 x1 x10 x10 x100 x100 x100 x100
2000 x1 x1 x1 x10 x100 | x1 x1 x1 x10 x10 x100 x100 x100 x100
2500 x1 x1 x1 x10 x100 | x1 x1 x1 x10 x100 x100 x100 x100 x1000
3000 x1 x1 x10 x10 x100 | x1 x1 x1 x10 x100 x100 x100 x100 —
4000 x1 x1 x10 x100 x100 | x1 x1 x10 x10 x100 x100 x100 x1000 —
5000 x1 x1 x10 x100 x100 | x1 x1 x10 x10 x100 x100 x100 — —
6000 x1 x10 x10 x100 x100 | x10 x1 x10 x10 x100 x100 x100 — —
7500 x1 x10 x10 x100 x100 | x10 x10 x10 x10 x100 x100 x1000 — —
8000 x1 x10 x10 x100 x100 | x10 x10 x10 x10 x100 x100 x1000 — —
10000 x1 x10 x10 x100 x100 | x10 x10 x10 x10 x100 x100 — — —
12000 x10 x10 x10 x100 x100 | x10 x10 x10 x10 x100 x1000 — — —
20000 x10 x10 x10 x100 — x10 x10 x10 x100 x100 — — — —
25000 x10 x10 x10 x100 — x10 x10 x10 x100 x1000 — — — —
30000 x10 x10 x100 — — x10 x10 x10 x100 — — — — —
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Phe1z()elszigg1 wire 3p4W

63. 110 120 220 240 254
A Y }1,10 /190 /208 /380 /415 /440
5 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
6 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
7.5 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
8 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
10 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
12 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
15 2 digits 2 digits 2 digits 2 digits 2 digits 2 digits
20 2 digits 2 digits 2 digits 1 digit 1 digit 1 digit
25 2 digits 2 digits 2 digits 1 digit 1 digit 1 digit
30 2 digits 2 digits 2 digits 1 digit 1 digit 1 digit
40 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit
50 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit
60 2 digits 1 digit 1 digit 1 digit 1 digit 1 digit
75 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
80 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
100 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
120 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
150 1 digit 1 digit 1 digit 1 digit 1 digit 1 digit
200 1 digit 1 digit 1 digit x1 x1 x1
250 1 digit 1 digit 1 digit x1 x1 x1
300 1 digit 1 digit 1 digit x1 x1 x1
400 1 digit x1 x1 x1 x1 x1
500 1 digit x1 x1 x1 x1 x1
600 1 digit x1 x1 x1 x1 x1
750 x1 x1 x1 x1 x1 x1
800 x1 x1 x1 x1 x1 x1
1000 x1 x1 x1 x1 x1 x1
1200 x1 x1 x1 x1 x1 x1
1500 x1 x1 x1 x1 x1 x1
1600 x1 x1 x1 x1 x1 x10
2000 x1 x1 x1 x10 x10 x10
2500 x1 x1 x1 x10 x10 x10
3000 x1 x1 x1 x10 x10 x10
4000 x1 x10 x10 x10 x10 x10
5000 x1 x10 x10 x10 x10 x10
6000 x1 x10 x10 x10 x10 x10
7500 x10 x10 x10 x10 x10 x10
8000 x10 x10 x10 x10 x10 x10
10000 x10 x10 x10 x10 x10 x10
12000 x10 x10 x10 x10 x10 x10
20000 x10 x10 x10 x100 x100 x100
25000 x10 x10 x10 x100 x100 x100
30000 x10 x10 x10 x100 x100 x100

*1: Applicable models
EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W

Note: “3 digits” indicates three decimal places (x 0.001), and “2 digits” indicates two decimal places (x 0.01).
Note: “1 digit” indicates one decimal place (x 0.1), and “x1” indicates an integer x 1.

Note: “x10” indicates an integer x 10. “x100” indicates an integer x 100.

Note: “—"indicates an area out of the setting range.
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— Hint

For the energy measuring unit, the numbers of significant digits and the multiplying
factors of the electric energy and reactive power energy can be determined through the
following calculation.

Calculate the full-load power, and determine the multiplying factor.

o x (Primary voltage) x (Primary
Full-load power [kW]= current)
1000

a: 1 Single-phase 2-wire
2 Single-phase 3-wire (Calculation with primary voltage of 110 V)
J 3 3-phase 3-wire
3 3-phase 4-wire (Primary voltage: Phase voltage)

Full-load power [kW] Multiplying factor | Number of digits of data
Less than 12 2 digits 0 to 9999.99 kWh
12 to less than 120 1 digit 0 t0 99999.9 kWh
120 to less than 1200 x1 0 to 999999 kWh
1200 to less than 12000 x10 0 to 9999990 kWh
12000 to less than 0 to 99999900 kWh
120000 <100
120000 or more x1000 0 to 999999000 kWh

Note: The primary voltage setting multiplied by the primary current setting must not
exceed 88,665 kW. (The allowable setting range is limited based on the value of
the full-load power.)

For example, when the primary voltage setting is 110000 V, if the primary current
is set to 30000 A, the primary voltage setting is automatically initialized to 220 V.
When the primary current setting is 30000 A, if the primary voltage is set to
110000 V, the primary current setting is automatically initialized to 100 A.
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(13) Latch data monitor (E5H) command

Command
support v

EcoMonitor

EcoMonitorPro

v

ESH

‘ Latch data monitor | Monitoring of data on integrated electric energy, etc. in the latch memory

Note 1: The latch data is erased by pressing the reset switch or turning off power.

e The values on the specified channel number saved in the latch data memory in the measuring unit are
monitored.

e For the channel numbers, see Table 6.15.

o The data structure varies depending on the settings (phase and wire system, primary voltage and
primary current) of the measuring unit.

e For the data structure, see Table 6.13. For the significant digits and multiplying factor, see Table 6.14.

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b0 b15 b8 b7 b0
m Channel No. E5H (command) n Medium-order data Low-order data
m+1 00H Unit No. n+1 O00H High-order data
m+2 00H 00H n+2 O0H 00H
m+3 00H 00H n+3 00H 00H
(*) Specify a unit number from OH to 8H.
Note: When a measuring error occurs, a hardware error is returned.
Table 6.15 Channel Number Allocation
Multi-circuit power Energy measuring unit
measuring unit
Data channel EcoMonitor EcoMonitorPro
No. Note | Datat Dat Unit | Remark Data
ype ata name ni emarks
EMU-C7P4-6 . format
EMU2-RD"
Der\?lcT al dl-elgi):ﬁél CT circuit Pulse
001 01 Measuremen] Pulse count - v - @
t data Integrated
063 3F electric (kWh) v - v
energy ®
068 44 Reactive (Kvarh) _ _ P
power
Note: If a channel not listed above is specified, an out-of-range channel error is returned.

Note:

If the data to be set is out of the above range, a data error is returned.

*1: Applicable models
EMU2-RD1-C, EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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(14) Counter data setting (E6H) command

Command
support

EcoMonitor

EcoMonitorPro

v

v

E6H

Counter data
setting

Coordinating of calendar and clock and setting of electric energy

(integrated value)

e Use this command to coordinate the clock in the measuring unit and set the electric energy (integrated
value).

o For the channel number of the data to be set, see Table 6.16.
o For the data structure, see Table 6.13. For the significant digits and multiplying factor, see Table 6.14.

Remote register RWw (sequencer — measuring unit)

Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b0 b15 b8 b7 b0
m Channel No. E6H (command) n O0H 00H
m+1 Medium-order data High-order data n+1 O00OH 00H
m+2 0OH Low-order data n+2 OOH 00H
m+3 OOH Unit No. n+3 OOH 00H
(*) Specify a unit number from OH to 8H.
Table 6.16 Channel Number Allocation
Multi-circuit energy Energy measuring unit
measuring unit
Data channel EcoMonitor EcoMonitorPro
No. N : Data
ote | Data type Data name Unit Range f t
EMU-C7P4-6 . orma
EMU2-RD
Decimall e CTcircuit | Pulse
001 01 IMeasuremen| Pulse count 0 to 999999 - v - @
t data Int ted
063 | 3F electic (kwh) | 010999999 v - v
energy (X107 ®
Reactive 0 to 999999
068 44 power (Kvarh) (X10M - - v
252 | FC Pulse 0 t0 9999.99 - v - ®
multiplier
Jan. 1, 1898
to _ _ _
Dec. 31,
253 FD Date data 2097
Jan. 1, 2000 ®
to v _ v
Dec. 31,
2099
) 00:00:00 to
254 FE Time data 23-59-59 v - v
Note: If a channel not listed above is specified, an out-of-range channel error is returned.
Note: If the data to be set is out of the above range, a data error is returned.

*1: Applicable models
EMU2-RD3-C, EMU2-RD5-C, EMU2-RD7-C, EMU2-RD2-C-4W, EMU2-RD4-C-4W
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6.2.3 Details of transmission data form

(1) Data form for commands common to unit types

Multiplier High-order data Medium high-order data Medium low-order data Low-order data

39|38 |37|36(35(34(33|32|31|30(29(28(27|26|25|24|23(22(21|20|19|18|17(16(15|14|13|12[(11(10|(9 |8 |7 |6 |5 |4 3|2
Details of data form EcoMonitor Ecol}\j/lroonltor ltem

Multiplier e Measurement data: Signed 32 bit Voltage data

10 to the —8th power : data Ralted (pr|r£rt1_ary)

F8h (Ex.)255 - 000000FFh voltage setling

10 to the —7th power : -255 - FFFFFFO1h Current data

FOh Rated (primary)

10 to the —6th power : current setting

FAh ;

) Electric power data
|1:%[t-10 the —5th power : Reactive power data
10 to the —4th power :

FCh
10 to the —3rd power :
FDh
10 to the —2nd power :
FEh
10 to the —1st power : - v
FFh
10 to the —1st power :
01h
10 to the —2nd power :
02h
10 to the —3rd power :
03h
10 to the —4th power :
04h
10 to the —5th power :
05h
10 to the —6th power :
06h
10 to the —7th power :
07h
Fixed at FFh ¢ Signed 32 bit data Power factor (%)
(Ex.) Power factor: - v Erc?r?t:ﬁ?% §Hz)
o/ . 0),
100.0% - 000003E8h distortion factor (%)
Fixed at 00h ¢ Signed 32 bit data Demand time limit
. N (sec)
(Ex.) Demand time limit: Phase and wire
1800 seconds - 00000708h - v system
Byte monitor
Attribute monitor
Unit type setting
Fixed at 00h 16 bit alarm input/reset output Alarm information
information 16 point (output)
e High-order data selection
e Medium high-order data - v
Fixed at 00h
e Medium low-order data
e Low-order data
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(2)

Data form for analog commands

High-order Low-order
b15 | b14 | b13 | b12 | b11 | b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
J ol
Details of data form Eco
Eco Monitor Item
_ Example of Monitor
+/ Form Data range setting Pro
0 0 + | 1 decimal place |0.0to 999.9 110.0 v v
0 1 | + [integer 0 to 9999 220 v v | Voltage data (V),
Rated (primary)
1 0 + | Integer(x10) 0 to 99990 45000 v v voltage setting
1 1 + | Integer(x100) 0 to 999900 220000 - v
0 0 + |1 decimal place |0 to 999.9 50.0, 100.0 v v
0 1| + |[Integer 0 to 9999 250 v v Current data (A),
Rated (primary)
1 0 + | Integer(x10) 0 to 99990 30000 4 4 current setting
1 1 + |2 decimal place |0 to 99.99 5.00 v v
0 0 + | 1 decimal place | +0.0 to +1600.0 v v Electric power,
0 1 | + [integer +0 to +16000 v v [‘Es\f)“"e power data
1 0 — | 1 decimal place —-0.0 to —-1600.0 v v .
1 decimal place,
1 1 — | Integer -0 to —16000 v v integer
0 0 + | 3 decimal place +0.000 to +16.000 v v .
Electric power,
0 1 + | 2 decimal place | +0.00 to +160.00 v v reactive power data
1 0 — | 3 decimal place -0.000 to —16.000 v v (kW)
- 2 and 3 decimal place
1 1 - |2 decimal place | -0.00 to -160.00 4 4
- v
0 0 + | Integer (x10) +0 to +160000 Electric power,
0 1 + | Integer (x100) +0 to +1600000 - v reactive power data
kw
1 0 — | Integer (x10) -0 to -160000 - v (kW)
Integer x10, x100
1 1 — | Integer (x100) -0 to —1600000 - 4
0 0 + |1 decimal place |+0.0 to +100.0 - v
Power factor(%)
1 0 — | 1 decimal place |-0.0 to —99.9 - v
0 1 — | Integer 0 to 9999 - - Leakage current (mA)
. Content (%),
_ - v
0 0 1 decimal place +0.0 to +100.0 distortion factor (%)
0 1 - |- 0to 15 v v Demand time (min)
o | 1 |- |- 0 to 1800 g)he first digit is - v | Demand time (sec)
1: 1P2W
0 1 L _ 2: 1P3W v v Phase and wire
3: 3P3W system
4: 3P4W
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Details of data form E Eco
co .
i Monitor | Monitor ltem
+/—- Form Data range Example of setting Pro
0 1 - - - HO1 EMU-C7P4-6 Unit type setting
H33 EMU2-RD3-C
H35 EMU2-RD5-C , v
H37 EMU2-RD7-C
H52 EMU2-RD2-C-4W
H54 EMU2-RD4-C-4W
_ _ _ _ a 0 to 255 v _ Analog channel
(Channel No.) setting value

While settings are being changed on the setting screen or on the upper/lower limit setting screen,
the error message “no B/NET connection” is returned.
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3)

Data form for pulse commands

High-order Medium-order Low-order
Bl2(2|20|19(18(17|16|15|14(13|122|11M[10(9]| 8| 7|6|5|4]3[2]|1]0
1l

| | | Details of data form Item
Multiplying factor + | 10 to the —8th power : 0 - 0.00999999 Electric energy (kWh)
The exponential 1000b 10 _0.0999999 Reactive power (kvarh)
!n c_iecimal is 10 to the —7th power : 0 - 0.999999 ggéeg:g:ﬁ%%gcglr;ﬁ%ergy
indicated by 4 1001b
bits. 10 to the —6th power : 0-9.99999 energy)
-8to0and0to7 1010b | 0-99.9999
10 to the —5th power : 0-999.999
1011b 10 -9999.99
10 to the —4th power : 0 - 99999.9
1100b 0 - 999999
10 to the —3rd power1 1:o1b 0 - 9999990
10 to the —2nd power : 0 - 99999900
1110b 0 - 999999000
10 to the —1st power : 0 -9999990000
1B 10 - 99999900000
10 to the O power : 0000b 0 - 999999000000
10 to the 1st power : 0001b 0 - 9999990000000
10 to the 2nd power: 0010b
10 to the 3rd power : 0011b
10 to the 4th power : 0100b
10 to the 5th power : 0101b
10 to the 6th power : 0110b
10 to the 7th power : 0111b

The multiplying factor varies depending on the primary voltage and current settings.

b24 High-order Medium-order Low-order b0
e Y4 Y4 N

Data range Item
Year (BCD)* 0-99 |Month (BCD) 1-12 |Day (BCD) 1-31 | Year/month/day
Time (BCD) 0-23 |Minute (BCD) 0-59 |Second (BCD)O - 59 | Hour/minute/second

* Year: Last two digits of year
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6.2.4 Occurrence of error

When a command transmitted to the measuring unit or data incidental to the command contains an
error or a hardware error occurs in the measuring unit, RX(n+1)A (error status flag) is set to 1 (ON),
and an error code shown in Table 6.17 is returned as response data.

Table 6.17 Error Codes

Error code

Details of error (Hexadecimal) EcoMonitor | EcoMonitorPro

Undefined command _ _ 01h v _
The message length code is not appropriate to the command.

When the frequency, high—frequency'voltage and high-frequer)cy current 17h _ v
are out of the measuring ranges, their current values are monitored.

Undefined command . . 40 h _ v
The message length code is not appropriate to the command.

The group number is out of the specified range. 41 h - v
The channel number is out of the specified range. 42h - v
A setting command is received while the unit is in the setting mode. 44 h - v
The unit number is out of the specified range. 45h - v
The setting is out of the specified range. 51h - v
Hardware trouble COh v -
The channel number is out of the specified range. C1h 4 -
The setting is out of the specified range. C2h 4 -

When an error occurs, the error code is written in the remote register RWrn as shown below, and RX(n+1)A
(error status flag) is set to 1 (error status), and RX(n+1)B (remote READY) is set to 0 (normal communication

stopped).

For the procedures for clearing the error status, see 5.4 “Error communication.”

(1) When a command common to unit types is used

Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b0
n Channel No. Group No.
n+1 O0H O0H
n+2 00H Error code
n+3 OOH OOH

n: Address allocated based on station number setting

(Note) When a value in a command common to unit types is out of the specified range, the
response data is generated in the format shown in (2).

(2) When a digital command, analog command or pulse command is used.

Remote register RWr (measuring unit — sequencer)

b15 b8 b7 b0
n 00H Error code
n+1 OOH 00H
n+2 00H O0H
n+3 O0H O0H

n: Address allocated based on station number setting
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7. Abbreviations and terms used in this manual

The abbreviations and terms used in this manual are explained below.

Abbreviation or term

Description

Master station

Station controlling remote stations and local stations
One master station is required on one system.

Local station

Station that has a CPU and can communicate with the master station and
other local stations

Remote 1/O station

Remote station that handles only bit information

Remote device station

Remote station that handles bit information and word information

Remote station

Generic name of remote /O stations and remote device stations
These stations are controlled by the master station.

Intelligent device station

Station capable of transient transmission (Local stations are included.)

RX

Remote input

RY Remote output
RWw Remote register (writing area)
RWr Remote register (reading area)

Demand value

The demand value refers to an approximate mean value in the demand time
limit. When the demand time limit is set to 0 min., each demand current
value is equal to the current value.

Command

Identification code allocated to each item to be monitored or set
On the measuring unit, a measurement is monitored or a parameter is set by
transmitting the dedicated command.
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Attached Table 1 List of Analog Monitor Command Data Channels

*  “—“means that the channel is out of the range.
Multi-circuit Commands
Data energy Energy measuring unit common to unit
chann | Note Data name Unit measuring unit types
el No. EMU2-RD*-C EMU2-RD * Group | Channel
EMU-C7P4-6 AW No. No.
H02 Current value of phase 1 current (A) v v v 01H 21H
HO3 *1 Current value of phase 2 current (A) v v v 01H 41H
HO4 *1 Current value of phase 3 current (A) v v v 01H 61H
HO5 *2 Current value of phase 0 current (A) v - v 01H 81H
Ho6 Current value of voltage between ) v v v 05H 21H
phases 1 and 2
Ho7 *1 Current value of voltage between ) v v v 05H 41H
phases 2 and 3
Ho8 *1 Current value of voltage between ) v v v 05H 61H
phases 3 and 1
HOB Current value of leakage current (mA) - - -
HOC Leakage current demand (mA) - - -
HOD Maximum leakage current demand (mA) - - -
HOE Year of occurrence of above max. (year) _ _ _
value
HOF Month and day of occurrence of (mo./day) _ _ _
above max. value
H10 Hour and minute of occurrence of (hr/min) _ _ _
above max. value
H11 Maximum current demand (A) v v v 02H A2H
H12 Year of occurrence of above max. (year) v _ _
value
H13 Month and day of occurrence of (mo./day) v _ _
above max. value
H14 Hour and minute of occurrence of (hr/min) v _ _
above max. value
| f electri
H15 *3 Current value of electric power (KW) v v v O7H 01H
(x1, x0.1)
H16 *3 Electric power demand (x1, x0.1) (kW) v v v 08H 01H
H17 *3 Maximum electric power demand kW) v v v 08H 02H
(x1, x0.1)
H18 Year of occurrence of above max. (year) v _ _
value
H19 Year and month of occurrence of (mo./day) v _ _
above max. value
H1A Hour and minute of occurrence of (hr/min) v _ _
above max. value
H1B Power factor - v v ODH 01H
H1C Unit type setting v v v FOH 02H
H1D Primary current setting (A) v v v EOH 11H
H1E Phase and wire system setting v v v EOH 13H
H20 Demand time limit setting (min) v v v EOH 15H
H21 Primary voltage setting V) v v v EOH 12H
Current value of instantaneous
. > - v v
H34 8 reactive power (x1, x0.1) 09H OTH
H37 Max. power factor - v v ODH 02H
H38 Min. power factor - v v ODH 05H
H39 Current value of total current (A) v v v 01H 01H
H3A Current maximum value of current (A) v - -
H3B Phase 1 current demand (A) v v v 02H 21H
H3C *1 Phase 2 current demand (A) v v v 02H 41H
H3D *1 Phase 3 current demand (A) v v v 02H 61H
H3E *2 Phase 0 current demand (A) v - v 02H 81H
H3F Max. phase current demand (A) v v v 02H A1H
H40 Min. current demand (A) - v v 02H C5H
H41 Max. voltage V) - - -
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Multi-circuit Commands
Data energy Energy measuring unit common to unit
chann | Note Data name Unit measuring unit types
el No. EMU2-RD*C EMU2-RD* Group | Channel
EMU-C7P4-6 oW No. No.
H42 Year of occurrence of above max. (year) v _ _
value y
H43 Month and day of occurrence of (mo./day) v _ _
above max. value
Ha4 Hour and minute of occurrence of (ht/min) v _ _
above max. value
H45 Current value of frequency - v v OFH 01H
H48 Demand time limit: Current - v v 02H EOH
H49 Demand time limit: Electric power - v v 08H EOH
H4A CT input/pulse input setting - v - -
H4B 5A/direct setting - v v v EOH 91H
H56 *o Current value of voltage between ) v _ v 03H 21H
phases 1 and 0
H57 *o Current value of voltage between ) v _ v 03H 41H
phases 2 and 0
H58 *o Current value of voltage between ) v _ v 03H 61H
phases 3 and 0
H59 Current value of total voltage V) v v v 05H 01H
H5A Max. voltage (V) v v v 05H A2H
H5E Min. voltage V) - v v 05H C5H
H6C *3 Minimum demand power (x1, x0.1) - v v 08H 05H
H6D *3  |Minimum demand power (x10, x100) - v v 08H 05H
H6E *3  |Minimum demand power (x0.01, x0.001) - v v 08H 05H
H78 High-frequency voltage fundamental effective _ v v 4DH 21H
value (between 1 and 2)
H79 *1 High-frequency voltage fundamental effective _ v v 4DH 41H
value (between 2 and 3)
. High-frequency voltage fundamental effective _ _ v
H7A 2 value (between 3 and 1) 4DH 61H
H7B High-frequency voltage 9th effective value _ v v 55H 21H
(between 1 and 2)
H7C High-frequency voltage 11th effective value _ v v 57H 21H
(between 1 and 2)
H7D High-frequency voltage 13th effective value _ v v 59H 21H
(between 1 and 2)
H7E *1 High-frequency voltage 9th effective value _ v v 55H 41H
(between 2 and 3)
H7E *1 High-frequency voltage 11th effective value _ v v 57H 41H
(between 2 and 3)
H80 *1 High-frequency voltage 13th effective value _ v v 59H 41H
(between 2 and 3)
H81 *o High-frequency voltage 9th effective value _ _ v 55H 61H
(between 3 and 1)
H82 *o High-frequency voltage 11th effective value _ _ v 57H 61H
(between 3 and 1)
H83 *o High-frequency voltage 13th effective value _ _ v 59H 61H
(between 3 and 1)
H84 High-frequency voltage 9th content _ v v 76H 79H
(between 1 and 2)
H85 High-frequency voltage 11th content _ v v 76H 7BH
(between 1 and 2)
H86 High-frequency voltage 13th content _ v v 76H 7DH
(between 1 and 2)
H87 *1 High-frequency voltage 9th content _ v v 76H 8FH
(between 2 and 3)
H8s *1 High-frequency voltage 11th content _ v v 76H 91H
(between 2 and 3)
H89 *1 High-frequency voltage 13th content _ v v 76H 93H
(between 2 and 3)
HBA *o High-frequency voltage 9th content _ _ v 76H A5H
(between 3 and 1)
H8B *0 High-frequency voltage 11th content _ _ v 76H A7H
(between 3 and 1)
HaC *0 High-frequency voltage 13th content _ _ v 76H A9H
(between 3 and 1)
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Multi-circuit Commands
Data energy Energy measuring unit common to unit
chann | Note Data name Unit measuring unit types
el No. -RD*
EMU-C7P4-6 EMU2-RD*-C EMU2-RD *C4W Group | Channel
No. No.
H8D High—frequeﬁcy current fundamental effective _ v v 1DH 21H
value (on side 1)
HBE *0 High-frequgncy current fundamental effective _ _ v 1DH 41H
value (on side 2)
H8F *1 High-frequgncy current fundamental effective _ v v 1DH 61H
value (on side 3)
H90 High-_frequency current 9th effective value _ v v 25H 21H
(on side 1)
Ho1 High-.frequency current 11th effective value _ v v 27H 21H
(on side 1)
Ho2 ngh-.frequency current 13th effective value _ v v 29H 21H
(on side 1)
Ho3 *o High—frequency current 9th effective value _ _ v 25H 41H
(on side 2)
Ho4 *o ngh—frequency current 11th effective value _ _ v 27H 41H
(on side 2)
Ho5 *0 High-_frequency current 13th effective value _ _ v 29H 41H
(on side 2)
Ho6 *1 High-_frequency current 9th effective value _ v v 25H 61H
(on side 3)
Ho7 *1 High-_frequency current 11th effective value _ v v 27H 61H
(on side 3)
Hos *1 High-_frequency current 13th effective value _ v v 20H 61H
(on side 3)
Ho9 High-'frequency current 9th content _ v v 75H 79H
(on side 1)
HoA High-.frequency current 11th content _ v v 75H 7BH
(on side 1)
HoB High-frequency current 13th content _ v v 75H 7DH
(on side 1)
Hoc *o High—'frequency current 9th content _ _ v 75H SEH
(on side 2)
H9D *0 High-_frequency current 11th content _ _ v 75H 91H
(on side 2)
HOE *o High-_frequency current 13th content _ _ v 75H 93H
(on side 2)
HoF *1 High-_frequency current 9th content _ v v 75H A5H
(on side 3)
HAO *1 High-_frequency current 11th content _ v v 75H A7H
(on side 3)
HA1 *1 High-.frequency current 13th content _ v v 75H A9H
(on side 3)
HAE High-frequency current total distortion factor _ v v 75H 86H
(on side 1)
HAF *o High—frequency current total distortion factor _ _ v 75H 9CH
(on side 2)
HBO *1 High-frequency current total distortion factor _ v v 75H B2H
(on side 3)
HB1 High-_frequency current 3rd content _ v v 75H 73H
(on side 1)
HB2 High-_frequency current 5th content _ v v 75H 75H
(on side 1)
HB3 High-_frequency current 7th content _ v v 75H 77H
(on side 1)
HB4 *o High-_frequency current 3rd content _ _ v 75H 89H
(on side 2)
HB5 *0 High-.frequency current 5th content _ _ v 75H 8BH
(on side 2)
HB6 *0 ngh-.frequency current 7th content _ _ v 75H 8DH
(on side 2)
HB7 *1 ngh—'frequency current 3rd content _ v v 75H 9FH
(on side 3)
HBS *1 High-frequency current 5th content _ v v 75H A1H
(on side 3)
HB9 *1 High-_frequency current 7th content _ v v 75H A3H
(on side 3)
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Multi-circuit Commands
Data energy Energy measuring unit common to unit
chann | Note Data name Unit measuring unit types
el No. -RD*-
EMU-C7P4-6 EMU2-RD*-C EMU2-RD *C4W Group | Channel
No. No.
HBA High-frequency voltage total distortion factor _ v v 76H 86H
(between 1 and 2)
HRB *1 High-frequency voltage total distortion factor _ v v 76H 9CH
(between 2 and 3)
HBC *0 High-frequency voltage total distortion factor _ _ v 76H BoH
(between 3 and 1)
HBD High-frequency voltage 3rd content _ v v 76H 73H
(between 1 and 2)
HBE High-frequency voltage 5th content _ v v 76H 75H
(between 1 and 2)
HBF High-frequency voltage 7th content _ v v 76H 77H
(between 1 and 2)
HCO *1 High-frequency voltage 3rd content _ v v 76H 89H
(between 2 and 3)
HCA *1 High-frequency voltage 5th content _ v v 76H 8BH
(between 2 and 3)
HC2 *1 High-frequency voltage 7th content _ v v 76H 8DH
(between 2 and 3)
HC3 *o High-frequency voltage 3rd content _ _ v 76H 9FH
(between 3 and 1)
HC4 *o High-frequency voltage 5th content _ _ v 76H A1H
(between 3 and 1)
HC5 *o High-frequency voltage 7th content _ _ v 76H A3H
(between 3 and 1)
HC6 High-frequency current total effective value _ v v 33H 21H
(on side 1)
HC7 *o High-flrequency current total effective value _ _ v 33H 41H
(on side 2)
HCs *1 High—frequency current total effective value _ v v 33H 61H
(on side 3)
HCA High—'frequency current 3rd effective value _ v v 1FH 21H
(on side 1)
HCB High-_frequency current 5th effective value _ v v 21H 21H
(on side 1)
HCC High-_frequency current 7th effective value _ v v 23H 21H
(on side 1)
HCD *o High-_frequency current 3rd effective value _ _ v 1FH 41H
(on side 2)
HCE *o High-_frequency current 5th effective value _ _ v 21H 41H
(on side 2)
HCF *0 High-.frequency current 7th effective value _ _ v 23H 41H
on side
(on side 2)
HDO *1 High-.frequency current 3rd effective value _ v v 1FH 61H
on side
(on side 3)
HD1 *1 High—'frequency current 5th effective value _ v v 21H 61H
on side
(on side 3)
HD2 *1 High—'frequency current 7th effective value _ v v 23H 61H
on side
(on side 3)
HE4 High-frequency voltage total effective value _ v v 63H 21H
(between 1 and 2)
HE5 *1 High-frequency voltage total effective value _ v v 63H 41H
(between 2 and 3)
HE6 *o High-frequency voltage total effective value _ _ v 63H 61H
(between 3 and 1)
HE7 High-frequency voltage 3rd effective value _ v v 4FH 21H
(between 1 and 2)
HES High-frequency voltage 5th effective value _ v v 51H 21H
(between 1 and 2)
HE9 High-frequency voltage 7th effective value _ v v 53H 21H
(between 1 and 2)
HEA *1 High-frequency voltage 3rd effective value _ v v 4FH 41H
(between 2 and 3)
HEB *1 High-frequency voltage 5th effective value _ v v 51H 41H
(between 2 and 3)
HEC *1 High-frequency voltage 7th effective value _ v v 53H 41H
(between 2 and 3)
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Multi-circuit Commands
Data energy Energy measuring unit common to unit
chann | Note Data name Unit measuring unit types
el No. -RD*-
EMU-C7P4-6 EMU2-RD*-C EMU2-RD *C4W Group | Channel
No. No.
HED *0 High-frequency voltage 3rd effective value _ _ v 4FH 61H
(between 3 and 1)
HEE *0 High-frequency voltage 5th effective value _ _ v 51H 61H
(between 3 and 1)
HEF *o High-frequency voltage 7th effective value _ _ v 53H 61H
(between 3 and 1)
HFO *3 Current value of power (x10, x100) - v v 07H 01H
HF1 *3 Current demand power (x10, x100) - v v 08H 01H
* Max. current demand power _ v v
HF2 3 (x10, x100) 08H 02H
* Current value of reactive power _ v v
HF4 3 (x10, x100) 09H 01H
. Current value of power (x0.01, v v v
HF7 3 x0.001) (kW) 07H 01H
Current demand power
HF8 *3 kW v v v 08H 01H
(x0.01, x0.001) (kW)
HF9 *3 Max. current demand power kW) v v v 08H 02H
(x0.01, x0.001)
Current value of reactive power
HFB *3 - v v 09H 01H
(x0.01, x0.001)

*1: When the phase and wire system is set to single-phase 2-wire (1P2W), data is not stored, and an
out-of-range channel error occurs.

*2: Data is stored only when the phase and wire system is set to 3-phase 4-wire (3P4W). When another
system is specified, an out-of-range channel error occurs.

*3: The data form and the channel number to be monitored change according to the phase and wire system,
primary current and primary voltage settings.
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Attached Table 2 List of Multiplying Factors in Electric Power/Reactive Power Data Format
for Energy Measuring Unit

Primary voltage setting (V)

It 110 230 440 690 1100 2200 3300 6600, 11000, 13200 13800 15000] 16500 22000/ 24000, 33000, 66000 77000| 110000

10/|w, var : 3rd decimal place
12||Wh, varh: 2nd decimal

40 W, var : 2nd decimal place
50 Wh, varh: 1st decimal place

150 W, var : 1stdecimal place
200 Wh, varh: Integer

600 W, var : Integer
750 Wh, varh: x10

Primary current setting (A)

2000 W,var : x10
2500 Wh, varh: x100

7500
5000 i Range in which |
L

setting is prohibited. !
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@ 3P3W

Primar

voltage setting (V)

110/

220|

440

690

1100

2200]

3300

6600

11000

13200/ 13800

15000, 16500

Primary current setting (A)

22000] 24000

66000

77000

110000]

15

10
12

|

W, var
Wh, val

: 3rd decimal place
rh: 2nd decimal place

15]

25

30

40
50

W, var
Wh, varh:

: 2nd deci
1st decimal place

mal place

60

80

W, var

100
120
150

: 1st decimal place
Wh, varh :

Integer

200
250

300

400
500

W, var

: Integer
Wh, varh:

x10

600

750

800

1000
1200

1500
1600

Wh

, var : x10

,varh : x100

W, v
Wh,

ar 1 x10
varh: x100

2000

2500
3000

4000
5000

6000

7500
2000

10000
12000

| setting is prohi

| Range in which |

ibited. [

20000
25000

30000
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Primary voltage setting (V)

10

W, var : 3rd decimal place [
Wh, varh: 2nd decimal place H

20

25
30

40

50

60
75
80
100

120 W, var : 2nd decimal place

150 Wh, varh : 1st H
4]

250
300
400

500

Primary current setting (A)

600
750
800
1000

1200) w, var
15000 wh, varh : Integer

1600

: 1st decimal place

2000
2500

3000

4000
5000

6000

7500

8000

10000
12000

W,var : Integer
Wh, varh: x10

20000
25000
30000

Primary voltage setting (V)

110

190 208 380

41

W, var
Wh, varh

: 3rd decimal place
: 2nd decimal place

25|

75,
0]
100

120
150

W, var : 2nd decimal place
Wh, varh : 1st decimal place

200

250,
300,
400

500

Primary current setting (A)

600
750,
800,
1000

W, var : 1stdecimal
Wh, varh  : Integer

place

1200|

1500

1600]
2000]

2500

3000

4000/
5000,

6000

W, var
Wh, varh

: Integer
: x10

7500

8000

10000]
12000|
20000
25000/

30000

W, var
Wh, varh

: x10
: x100
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