Panasonic

KWOM
Eco-POWER METER

User’'s Manual

WUME-KW9M-08

2015.7 | panasonic.net/id/pidsx/global



Cautions for Your Safety

Read the manual carefully before installing, running and maintenance for proper operation.
Before using, master the knowledge of the equipment, safety information and all of other
notes.

This manual uses two safety flags to indicate different levels of danger.

A handling error could cause serious physical injury to an
A WARNING operator and in the worst case could even be fatal.

@ Apply appropriate personal protective equipment (PPE) and follow safe electrical work
practices. In the USA, see NFPA 70E.

@Always take precautions to ensure the overall safety of your system, so that the whole
system remains safe in the event of failure of this product or other external factor.

@ Do not use this product in areas with inflammable gas. It could lead to an explosion.

@Exposing this product to excessive heat or open flames could cause damage to the
lithium battery or other electronic parts.

@ Do not open the secondary side of CT during power on the primary side current.
It might cause electric shock or CT breakdown.

A handling error could cause serious physical injury to an operator
A CAUTION or damage to the equipment.

@To prevent abnormal exothermic heat or smoke generation, use this product at the
values less than the maximum of the characteristics and performance that are assured
in these specifications.

@ Do not dismantle or remodel the product. It could lead to abnormal exothermic heat or
smoke generation.

@ Do not touch the terminal while turning on electricity. It could lead to an electric shock.

@Use the external devices to function the emergency stop and interlock circuit.

@ Connect the wires or connectors securely. The loose connection might cause abnormal
exothermic heat or smoke generation.

@Do not allow foreign matters such as liquid, flammable materials, metals to go into the
inside of the product. It might cause exothermic heat or smoke generation.

@ Do not undertake construction (such as connection and disconnection) while the power
supply is on.

@ Never remove the terminal block under applying current to load.

It might cause electric shock or CT breakdown.

@®Do not use at secondary side circuit of inverter. It might cause exothermic heat or

damage.

Copyright and trademark

@ Panasonic Industrial Devices SUNX Co., Ltd. owns the copyright of this manual.

@ We siiffly refuse the reproduction of without permission from this manual.

@®Modbus Protocol is a communication protocol that the Modicon Inc. developed for PLC
and Modbus is the registered trademark of Schneider Electric.

@ Other company names and the product names are the trademarks or registered
trademarks of each company.




Introduction

Thank you very much indeed for purchasing
“KWIM Eco-POWER METER”.

In this manual, we explain the usage of “KW9M
Eco-POWER METER” in detail.

Please use it correctly after understanding the content
enough.
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Cautions before using

B About this product

Eco-POWER METER is designed chiefly to manage saving energy.
It is neither nor can it be legally used for billing.

B Installation environment

Do not use the Unit in the following environments.
*Where the unit will be exposed to direct sunlight and where the ambient temperature is outside
the range of -25 to 55 °C.
*Where the ambient humidity is outside the range of 30 to 85 % RH (at 20°C), non-condensing
and where condensation might occur by sudden temperature changes
-Where inflammable or corrosive gas might be produced
-Where the unit will be exposed to excessive airborne dust or metal particles
-Where the unit will be exposed to water, oil or chemicals
*Where organic solvents such as benzene, paint thinner, alcohol, or strong alkaline solutions
such as ammonia or caustic soda might adhere to the product
*Where direct vibration or shock might be transmitted to the product, and where water might wet
the product
-Where the place near high-voltage cable, high-voltage device, power line, power device.
*Where the place near a machinery with transmission function such as amateur radio.
*Where the place near a machinery which occurs the big switching serge

OPlease use the Unit according to the specifications described in this manual. Otherwise, it
may malfunction or cause fire and an electric shock.
-Connect to the power supply in compliance with the rating.
-Refer to the wiring diagram to ensure proper wiring for the power supply, input and output.

-Do not perform wiring or installation with a live line. It may also lead to circuit burnout or fire by
way of the secondary CT side opening.

B Installation
*Eco-POWER METER is designed to be used in a control panel.
*The power supply terminal and voltage input terminal of the main unit is common. Therefore if
additional noise effects the power supply line, incorrect measurements may result.
-Installation and wiring must be performed by expert personnel for electrical work or electric
piping.
*Never remove the terminal block under applying current to load.
It might cause electric shock or CT breakdown.
-Do not add an excess power to the display. It might break the inner liquid crystal.
+Although the case is made from fireproof resin, do not mount it next to flammable materials. Also,
avoid placing it directly on top of materials that catch fire easily.
-If the operating power supply surge exceeds the following value, the internal circuit could be
destroyed, so be sure to use a surge absorption element.

Surge wave form
| Surge voltage | 6,000V | [+ (1.2/50) ps single-polarity full-wave voltage]
Standard surge waveform
The above value is the surge-voltage 100
resistance at + (1.2/50) us of . %
single-polarity full-wave voltage. S
g‘: Peak
S 50
S
o 307
(@]
5 0 v
@ 0o 12 50

Time (us)




*External noise up to the level shown below is treated as noise voltage, but levels higher than this
could lead to malfunctioning or damage to the internal circuit. Although the case is made from
fireproof resin, do not mount it next to flammable materials.

Between operating power supply terminals
Noise voltage 1,500V

Noise wave form (noise simulator)

Rise time: Pulse width: 1 ys, 50 ns

Polarity: Cycle: 10 ms

Note) Accurate measurement may not be possible if excessive noise gets added to the input line.

-This product is designed to be used only with our options.
Options from other companies are not compatible.

B As to measurement
-If there is some distortion by harmonic or waveform, it may not measure correctly.
Please check with the actual system before adopts it.
-It might not measure an instantaneous current such as an inrush current or an welding machine.
-When measuring the below loads, it might not satisfy with the accuracy guarantee.
Out of rating current, Load with low power factor,
Load with winding current, Load with ferromagnetic field
-Power factor operation is a method assuming balanced load. The error might be big when it
measures unbalanced load.

B Static electricity

-Discharge static electricity touching the grounded metal etc. when you touch the unit.
-Excessive static electricity might be generated especially in a dry place.

Bl Cleaning

-Wipe dirt of the main unit with soft cloth etc. When thinner is used, the unit might deform or be
discolored.

Bl Power supply

-Connect a breaker to the voltage input part for safety reasons and to protect the device.
The breaker that connects to the voltage input part must arrange at the position easily reached,
and display shows it is the breaker of the equipment.

Do not turn on the power supply or input until all wiring is completed.

B Before power on
Please note the following points when turning on power at the first time.
- Confirm there are neither wiring rubbish nor especially an electrical conduction when installed.
- Confirm neither the power supply wiring, the 1/0O wiring nor the power-supply voltage are wrong.
- Tighten the installation screw and the terminal screw surely.
-Use an electric wire applicable to the rated current.

B Before change the setup

Set the password carefully.

In order to avoid unexpected change the settings, it can set password. However, if you forget the
password you can’t change the settings.

We recommend you to note the password when you set and change the password.




KW9M Eco-POWER METER

Chapter 1 Unit’s Qutline

With KW9M Eco-POWER METER, electrical power (voltage, current, etc.), power factor, frequency, etc

are measured using AC voltage and AC current input via one of the following systems: single-phase

two-wire system, single-phase three-wire system, three-phase three-wire system or three-phase

four-wire system.

This has built-in thermistor to measure the temperature of installation place such as inside the panel

board for your reference.

BMEco-POWER METER is designed chiefly to manage saving energy. It is neither intended nor
can it be leqgally used for billing.

Model number AKW91110
Model name KW9M Eco-POWER METER Standard type
1.1 Measurement outline
Single-phase two-wire (AP2wW)
. Single-phase three-wire  (1P3W)
Phase/Wire system Three-phase three wire  (3P3W) (common)
Three-phase four-wire (3P4AW)
Applicable power system 100V system, 200V system, 400V system
Measurement circuit 1-circuit (when measuring 1P2W: max. 3-circulit)
Input measurement voltage 0 to 500VAC
Input measurement current 1 to 65,535A
Applicable current sensor Secondary side current: 1A or 5A
1.2 Measurement items
ltem Unit Display data range
ntearal bower Active KWh  10.000 to 9999999.9
graip Reactive kvarh *Total integral power (import)
(import) 0 to 29999999
Apparent kVAh 0
Active kWh 0.000 to 9999999.9
Inte(%;algrct))w er ) *Total integral power (export)
p Reactive kvarh 0 to 29999999
Active kw
Instantaneous power Reactive kvar -99999 to 0.000 to 99999
Apparent kVA
Current A 0.000 to 8000.0 *1
Voltage (phase / line) V 0.00t0 99999 *1
Power factor -1.000 to 0.000 to 1.000
(Fixed 3 places of decimal)
Frequenc Hy 0.00t099.99 *1
q Y (Fixed 2 places of decimal)
Conversion value 0.000 to 9999999.9
Temperature dearee C -100.0to 0.0 to 100.0 *1
P 9 (Fixed 1 place of decimal)
Current THD o
(total harmonic distortion) Each phase & 0.000 to 400.00
Voltage THD o
(total harmonic distortion) Each phase & 0.000 t0 400.00

*1 ‘Display data range’ is the range to be able to indicate with the main unit display, it is not a range that
can be measured.




KW9M Eco-POWER METER

-Demand
Item Unit Display data range
Active kw
Reactive kvar
Present demand ﬁg{i)\?ge(gtxport) i\x‘ 0.000 to 99999
Reactive (export) kvar
Current A

* Please use this demand function as your standard.
The demand value calculated with this function is not guaranteed.

1.3 Logging items

Item Record

Max. demand value

(active power, reactive power, apparent power, export active power,
export reactive power, current)

1 record for each,
Max. value

<Glossary>
Eco-POWER METER defines as below.
THD . Ratio of harmonic distortion (voltage or current) for the fundamental frequency.
(total harmonic : L
. . Lower the value shows that the distortion is less.

distortion)
Demand by Based on IEC61557-12 Performance measuring and monitoring devices (PMD)
IEC61557-12

Sliding block interval
demand

It calculates by measured power via CT with setting interval.

Set power interval by 1 to 60(min.) (every 1-min.). It calculates demand
during latest finished interval and displays.

One interval is started every setting time.

fixed block interval
demand

It calculates by measured power via CT with setting interval.

Set power interval by 1 to 60 (min.) (every 1-min.) It calculates demand
during latest finished interval and displays. After one interval finishes, the
next interval starts.

Current demand

It calculates based on a thermal demand meter.
It measures an average current (current demand) within setting interval and
the max. value is considered as max. current demand.




KW9M Eco-POWER METER

Chapter 2 Parts Name and Working

2.1 Parts Names

<Front> <Back>
4 9
Panasonic Eco-POWER METER = =
v
o —— v g < 5
L oo
-BBAEAY. )

TX/RX

“-88888|..

0_20_40__60_ B0_100_ 13054

31

-86888]..

= 86088688

=2

7
10 11 12
1 | Item indicator Measgring mode Ind!cate the mea_lsur.ing item
Setting mode Indicate the setting item
2 | Auxiliary mark Measuring mode | Indicate the power condition  *1
3 | TX/RX mark Measuring mode | Blinking while communication
4 | Load ratio indicator | Measuring mode | Indicate the ratio of load (current) for the rating
5 | Lock mark Measuring mode | Lighting while in lock mode
6 | Unit mark Measuring mode | Indicate the measuring unit
7 Measurement Measgring mode Ind?cate the mez_asuring value
value Setting mode Indicate the setting value
8 | Keys Use to operate the unit
9 | Terminal block A
10 | Terminal block B
11 | USB port USB communication port
12 | Mounting clip Use to panel mounting (screws:M4x10mm)

*1 Auxiliary mark [LEAD] [LAG] indicates the phase difference between voltage and current.
When current phase delays to voltage phase, [LAG] is indicated.
When current phase leads to voltage phase, [LEAD] is indicated.
When power factor is ‘1’, ‘0’ and *-1’, it doesn’t display [LEAD] nor [LAG].




KW9M Eco-POWER METER

2.2 Key’s functions

Key Functions
Measuring mode | Shift to setting mode
<MODE> Setting mode | Shift to setting confirmation mode and measuring mode
Bg?ng;?]% rr?]%gi Shift to setting mode
<SET> Setting mode Set setting items and setting values
Measuring mode
<SET> Logging mode | All keys locked

(continuous 3-sec)

Demand mode

Lock mode

Release the lock mode

Measuring mode

Select measuring item to display

<SHIFT/V> Setting mode Select a setting value
Demand mode | Select demand item to display
Measuring mode | Select measuring item to display
Setting mode Select a setting value
<ITEM/A>

Logging mode

Select logging item to display

Demand mode

Select demand item to display

<MODE>+<SHIFT/V>

Measuring mode

Shift to logging mode

Logging mode

Shift to demand mode

Demand mode

Shift to measuring mode

@Lock mode

It is the mode makes all keys unable. In this mode, you can not input by any keys.
When you press <SET> continuously for about 3sec., lock mark is displayed.

Press <SET> continuously for about 3sec. again to release Lock mode.

When it set to use auto-display functions, the display items are changed automatically.
Refer to 4.4.3 setting for optional functions for auto-display functions.




KW9M Eco-POWER METER

2.3 Indication on KW9M Eco-POWER METER
The alphabet is shown as below.

A B C D E F G H I J K
Val - N
disz.ipLII:?y tq h E d E F E l" [ L AN P
Item indicator | ™. )
e N C D3 E | F |G |H|I [~
L M N O P Q R S T J A
Val - - |
el Alnla|PIN]r |5 U]
ltem indi | i3] T
i r ol P |0 N ST U |~
W X Y Z
Val
e YR Y
ltem indicator| § | \
EeaEINNDNEN




KW9M Eco-POWER METER

Chapter 3 Wiring

Be sure to wire correctly according to the terminal arrangement and wiring diagrams.

Please connect a fuse or a breaker to power supply part for safety reasons and to protect the device.
This has no built-in power switch, circuit breaker or fuse for measured voltage input parts.

Therefore it is necessary to install them in the circuit near this unit.

Do not turn on the power supply or input until all wiring is completed.

3.1 Main unit terminal arrangement

: - = € Common for terminal block A, B
-I;:ﬁggl«lznAal Screw size: M2.5
Tightening torque: 0.4 to 0.5Nm
1P s HENNRNREED [ Applicable wire:
] [ (Crimp-type terminal is recommended.)
-single wire / stranded wire
[( @D (@ ﬁ 0.5 to 4mm? (AWG20 to 12)
Terminal -for 2 pes.
block B single wire / stranded wire
8P a|HNERRREN B 2pcs.x0.5 to 2 mm? (AWG20 to 14)
n / i Stripping length: 7 to 8 mm
USB port
@ Terminal block A (upper) 10P
Terminal
number 1 2 3 4 5 6 7 8 9 10
L + N — Vi V2 V3 Vn NC SG A + B —
Functions AUX ;
(Power supply) Measured voltage input vacant RS485
@ Terminal block B (lower) 8P
Terminal
number 1 2 3 4 5 6 7 8
K L K L
Functions CT1 CT12 CT3 NC NC
Measured current input vacant
A The input voltage to each terminal is as follows.
Terminal | Phase and wire system | Terminal No. Input voltage
Power Sinle-phase two-wire 1-2 85-264V AC [ 85-264V . ]
supply gep (L+-N—) 100-300V DC [100-300V — ]
. . 3-6
Single-phase two-wire (V1-Vn) 0-500VAC [0-500V U] (L-L)
Measured | Single-phase three-wire 3-5-6 0-500VAC [0-500V " :3W] (L-L)
voltage (V1-V3-Vn) 0-250VAC [0-250V "= :3W] (L-N)
) _ 3-5-6
input Three-phase three-wire (V1-V3-Vn) 0-500VAC [0-500V 3 " ] (L-L)
Three-phase four-wire 3-4-5-6 0-500VAC [0-500V 37U ] (L-L)
(V1-V2-V3-Vn) | 0-289VAC [0-289V 3N "] (L-N)




KW9M Eco-POWER METER

3.2 Wiring Diagrams
Please connect a breaker or a fuse to the power supply and voltage input part for safety reasons and to
protect the device.

-Recommended breaker: 3 to 15A (IEC approved or UL Listed)

‘Recommended fuse : Time-lag fuse rated current 2A (IEC approved or UL Listed)

Grounding the secondary side of VT (Voltage transformer) and CT (Current transformer) is not

necessary with low-voltage circuit.
*When using several CTs, set each CT approximately 1m apart. If the two CTs are set too close each

other, it may not measure accurately due to magnetic field interference.

®When measuring a load with rated input voltage

[Single-phase two-wire system|
*One CT is needed to measure single-phase two-wire system.
*2 CTs are needed to measure 2-circuit and 3 CTs are needed to measure 3-circuit.
*To measure 2-circuit, wire 3 and 4. To measure 3-circuit, wire 3 and 4 and 5.

Terminal block A (upper) Terminal block B (lower)
112 |3 |4 |56 1123|456
,——)t———j(—: Lo i k] L ki L k L
Breaker :'x o (To measure
NN N 3-circuit)
. I T
AUX 1 X i
(Power supply) \l ____________ N\
o
§ 7 LIR) S S0 S A e ULE g
=
f é (To measure 3-circuit) "
L M P L8
o K > | o

ISingle-phase three-wire/Three-phase three-wire]
*2 CTs are needed to measure single-phase three-wire system, three-phase three-wire system.

Terminal block A (upper) Terminal block B (lower)
112|134 |5 |6 1 2|13 | 4] 5|6
Breaker i_j(“;j(_i i“’t _______ ‘x _’L_“';;I(_i ‘ . ‘ -
NN Vo
L
P o | [ CT1
o ower su
ﬁ 5 LIR) [ pply) _ ;?T
22 129 l o
® S %,
a " L3 2 23
K > |
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Three-phase four-wire system|
*3 CTs are needed to measure three-phase four-wire system.

Terminal block A (upper) Terminal block B (lower)
1 3 |4 516 1 2 13 | 4 51| 6
R R o k| L] k| L k| L
Breaker "L J(' '\’E ‘; )l( Ll
|_ S, _: :‘\___\____3___\1__:
(P e ly) 1 1 CT1
ower su
0 L1(R) pply . _
33 L9 | _JCT2 S
< = CT3
w 8 L3(T) . = Z
Q. @
) N )\
K r ol

A Vn terminal should be connected to N-phase which is grounded.

€When measuring a load with exceed input voltage
Voltage transformer (VT) is needed when you measure a load with over input voltage.
Use a VT, those secondary voltage rating is 110V.
Grounding the secondary side of VT and CT is not necessary with low-voltage circuit.

Terminal block A (upper)
1 213 |4 5 6

Breakeri_ _‘]A_ B _j(_

AUX ==
{Power supply)
L1(R)
L2(S) l
L3(T) ®
N '
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3.3 How to attach the Current Transformer (CT)

A

@®Never open the secondary circuit of CT under applying current to load.

@®Never remove the terminal block under applying current to load.

Will cause electric shock or breakdown CT

-Use CT that the secondary side current is 5A or 1A, the rated burden 0.5VA or more.

*One CT is needed for 1 unit when measuring 1P2W (2 CTs for 2-circuit, 3CTs for 3-circuit). Two CTs
are needed when measuring 1P3W/3P3W. Three CTs are needed when measuring 3P4W.

Using all CTs for one unit should be the same.

-Use the applicable wire, or it might cause a breakdown, burnout or electric shock.

*When connecting CT, connect the secondary side to the terminal of the main unit first, and after that
wire the primary side to a load electric wire. Incorrect order might cause an electric shock or break CT.

-The CT has polarity. Wire correctly according to the K and L marks. Wrong direction can’t measure
correctly.

-If there is some distortion by harmonic or waveform, it may not measure correctly.

Please check with the actual system before adopts it.

-Separate the wiring (strong electric part) of the measured voltage input terminal (operating power
supply terminal) from the CT cable. It may not satisfy the accuracy due to noise.
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@ How to connect CT

(1) Power off the measured devices.

(2) Install applicable CT.

(3) Remove terminal block of KW9M.

(4) Connect CT to the terminal block.

(5) Insert terminal stand surely.

(6) After confirm all wiring correct, turn on the power of the load and KW9M.

* Connect CT wiring and terminal block surely.
It will cause CT breakdown.
(Connection example) * Never remove the terminal block under applying current to
load. It will cause electric shock or breakdown CT.

Power supply

I I | @ I Ammeter etc. j:mLm:
Breaker ! il

= I (@
fimary side curren . I Without Ammeter

L Ve m[LOO0000 —

I‘I‘ﬁ'lﬁl

@)

A
w
@
Q
Q
2
2
o
<
(]
=
@
=}
=1
~
=

I
| <9 . |

Load

®How to set the parameters for CT

(1) Select CT type (CT-T) according to the using CT.
(Select ‘5A if secondary side current of using CT is 5A. Select ‘1A’ if secondary side current
of using CT is 1A.)
(2) Set the primary current of measured CT at primary side current of CT setting mode (CT-1).
< ex > If the measured CT is 400A/1A or 400A/5A, set t0”"400".
(3) Connect CT according to the CT direction, power side (K) to load side (L).

10
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3.4 RS485 Communication

*When using shielded cable for the RS485 transmission line, ground one end.
Use a class D dedicated earth for grounding. Do not share a ground with other earth lines. (Fig. 1)

- For terminal stations of both side including the upper device, termination resistors should be
connected. KW9M Eco-POWER METER doesn’t have any built-in termination resistors.

Connect 120Q, 1/2W or more termination resistor between [A+] and [B-] of Eco-POWER METER that
is connected the end of RS485 transmission line. The RS485 transmission line shielded cable should
be grounded at the end KW9M Eco-POWER METER. (Fig. 1)

Be sure to connect with daisy chain the RS485 transmission line between each unit.
Do not use a splitter. (Fig. 2)

-To avoid noise, separate the transmission line from high-voltage line (power supply, voltage line).

(Fig.1)
Terminal block A Terminal block A
Upper device (upper) (upper)
RS485 device [/\/V\] 8 9 10 8 9 10
SG| + | — SG |A+]| B— SG |A+|B—
%c@ i
) Terminal Terminal
(Fig.2) station station
Correct wiring [ 7
Incorrect wiring -
x L

€ How to connect KW9M and the other devices with 2-wire system

[ Teteminal device except KWSM | KwWaM Except KWIM * Do not connect KWIM terminal

shielded cable to [E].

Short-circuit [—] o [E]. shielded cable to [E]
R e LU I -le
[ w terminal connection b [ Shielded cable [ | i
5 T () I
| | |

RS485 device () l
Shielded cable |

* Connect

11
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3.5 Low Voltage Directive

For using under the measurement category lll, install varistors or SPD between the lines of power
supply and the measured voltage input. Use the varistors or SPD which is complied with European
standard and specifications to meet power supply and added current.

When using in the application conforming to EN61010-1/IEC61010-1, make sure to satisfy the following
conditions.

1) Pulse output part secure only basic insulation. In order to secure reinforced (double) insulation
demanded by EN 61010-1/ IEC61010-1, secure basic insulation or more with load side and
reinforced (double) insulation with RS485 communication system side.

2) Provide the voltage input part with an EN60947-1 or EN60947-3 compliant circuit breaker.

3) Use a wire with basic insulation or more for a wire cramped (or connected) CT.

4) Vn terminal should be connected to N-phase which is grounded.

[Environmental conditions]
-Overvoltage category II, Pollution degree 2
-Indoor use
*An ambient temperature of -25 to +55°C
- An ambient non-condensing humidity of 30 to 85%RH (at 20°C)
- Altitude of 2000m or less
[Mount the product in a place with]
*A minimum of dust, and an absence of corrosive gases
*No flammable, explosive gasses
-Few mechanical vibrations or shocks
*No exposure to direct sunlight
-No large capacity electromagnetic switches or cables through which large current is flowing

3.6 Symbol List
Symbol Explanation
AC Voltage

|

DC Voltage

CE Mark
c € Confirmation of conformity of the product with the applicable EU directives
and compliance with the essential requirements contained in these directives

@ Protective insulation, device with protection class Il
Products with this mark comply wit both the Canadian and the American
A requirements

12
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Chapter 4 Settings

You can set parameters for measuring and the other functions using the keys on Eco-POWER METER.
After wiring Eco-POWER METER and CT, power on and set the parameter for power measurement,
Eco-POWER Meter can measure the electric power. In order to use the other functions, set other
parameters according to your use.

€®Keys' functions at setting mode

<MODE>

Shift to setting mode

<SET>

Set the items and values

<SHIFT/V >, <ITEM/A>

Select items and change values

€@ Parameters for power measurement
Item Range Initial value
Phase/Wire system 1P2W, 1P3W, 3P3W 3P4W 1P2W
CT type 1,5[A] 5A
Primary side current of CT | 1to 65535 [A] BA
VT ratio 1.00 to 600.00 1.00
Conversion rate (P) 0.00 to 99.99/1kWh 10.00
Conversion rate (-P) 0.00 to 99.99/1kWh 10.00
Cut off current * 0.1 to 50.0% 0.1
*Cut off current can be set via RS485 communication.
& Parameters for demand measurement
Iltem Range Initial value
Power demand type ?il;i% ((S;:S;Tjgb?(l)%%) Peak
Power demand interval 1 1to 60 [min.] 15
Power demand interval 2 1to 60 [min.] 1
Current interval 1to 60 [min.] 15
Demand measurement status Start, Stop Stop
& Parameters for communication
Item Range Initial value
MEWTOCOL, MODBUS(RTU),
Protocol DL/T645-2007 MEWTOCOL
MEWTOCOL 1t0 99
Device number MODBUS(RTU) 1to 247 1
DL/T645-2007 0 to 9999
Transmission speed 38400, 19200, 9600,4800, 2400, 1200 [bps] 19200
Transmission format 8b_—o(8bit_odd), 8b-n(8bit none), 8b-0
8hit-E(8bit even)
Stop bit 1,2 1
Response time 110 99 [ms] 5

13
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@ Parameters for optional functions

*

Iltem Range Initial value
Auto-off 0 to 99 [min.] 1
Luminance 1,2,3,4,5 (1:dark to 5:light) 3
Update cycle 100 to 1000 [ms] 100
Auto display start 0 to 99 [min.] 10
Display cycle 110 99 [sec.] 5
Temperature correction -100.0t0 100.0 0.0
Reset all integral value YES, NO NO
Reset integral value 1 YES, NO NO
Reset integral value 2 YES, NO NO
Reset integral value 3 YES, NO NO
Reset logging data YES, NO NO
Version
Password

ltem Range Initial value

Password change 0000 to 9999 0000

14
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4.1 Setting Flow

Arrow mark means press each key

wed  <MODE> =P <|TEM/A>
—> <SET> C—> <SHIFT/V>
Measuring value
display
| Enter password |
__________________________________________________________________________________________________________________________________________________________ éle-t't_iﬁdh_b_d_éwmm“
v {7
[Power . [Optional
p measurement) |:'.’> [Demand] IZI; [Communication] I:.'; functions] I:,"> [Password]
Phase/Wire Power demand Protocol Auto-off Passyvord
type setting
| | | L
CT type Pomfélf\j,z?]fnd Device number Luminance
Primary side Power demand Transmission - REset integral
current of CT interval 2 *1 speed Updaticycle value 1
. Current demand Transmission . Reset integral
VTEUO interval format Auto-display value 2
Conversion Demand . . . Reset integral
rate(P) T |measurement status Stop bit Display cycle *2 value 3
Conversion . Temperature Reset logging
— | Response time .
rate(-P) correction data
Reset all .
. Version
integral value

Press <SET> during each item is displayed to change the setting value.
Press <MODE> to display the confirmation window. Select [YES] and press <SET> to decide the
setting value. However no value is changed, the confirmation window is skipped and it displays the

YES

Setting confirmation

Measuring value display

measuring vaolue display.
*1 It skips when [Fixed] is set at power demand type.

*2 It skips when [0] is set at auto-display setting.

*3 It skips when [YES] is selested at reset all integral value.

15
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4.2 Password entry
It is necessary to enter password to shift to setting mode.

Enter [0000] and shift to password setting mode when you set password at the first time.
*When setting password, be careful for handling and note it.

. . Press <MODE> and it shifts to password entry window.
Measuring value display

| &=

Enter password from left to right using <ITEM/A>, <SHIFT/V >,

T
/M/& Increase

SHFT | . .. .
/? Shift entered digit to the right

e Press <SET> after enter the password.
] e fim

If the password is correct, it shift to setting mode of power
measurement.

N R0
If the password is wrong, [FAIL] is displayed and it returns to the |-t !
password entry window.

Dl
*If you make wrong password 5 times, you can’t set 1-hour after.

16
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4.3 Password initialize

When you forget the password, initialize it in the following procedures. (Initial: [0000])
It is impossible to decode the set password.

Press <MODE> and it shifts to password entry window.

Measuring value display

| &=

) Press <MODE> and <ITEM/A> for 30 seconds in the password entry
= window, and it shift to the password initialize window.

i (wet| + (7] 30 seconds

[aTu
It}
I_ESE::
PSS | PRSS
| Y] i
R OULUD | Notinitialize : [NO]
na | C& yre Initialize  : [YES]
l (=] lli]

Return to the measuring value display

17
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4.4 How to Set

H Set before measuring.
Select setting item with <ITEM/A> and press <SET>, and the value will be blinking.
Set with <ITEM/A> and <SHIFT/V >,

When you select [YES] with the confirmation window and press <SET>, the setting values are
settled.

4.4.1 Settings for power measurement
IPhase/Wire system |
Select phase/wire system to measure.

Press <ITEM/A>, <SHIFT/V> to select phase/wire system.

o o) HaY Fas o
~uiC - uiC CuC ~ uiC
b e — SY5¢E o SHSE — i b T o
A A A
4 %) %4
ey B [ 3P3E 3RHY

[Set list] 1P2W, 1P3W, 3P3W, 3P4W (initial: 1P2W)
* When the system is not matched with the measure system, it doesn’t measure correctly.

ICT type |
Select using CT type (secondary side current).
PE! L [l Press <ITEM/A>, <SHIFT/V > to select CT type.
&l viba — it al [Set list] 5 (5A), 1 (1A) (initial: 5)
A
- |LZ
'j LI i

To use CT with secondary side current 5A; [5]
To use CT with secondary side current 1A: [1]

IPrimary side current of CT |
Set the primary side current of using CT.
Enter the primary side current of CT that is set at CT type setting.

PE:"" Press <ITEM/A>, <SHIFT/V> to set.

it st [Set range] 1 to 65535 (initial:5)

TG
| /M&/ Increase
EG7a

/5| decrease

Primary side current of using CT is 400A: [400]

18
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VT ratio |
Select the voltage input method, input voltage directly or uses a voltage transformer
(VT: secondary side rating 110V) and set VT ratio.

¥ g B, Press <ITEM/A>, <SHIFT/V> to set.

-
il 530

e [Set range] 1.00 to 600.00 (initial:1.00)

T
/M&/ Increase

SHIFT,# |
/\_".‘ decrease

Input directly without VT: [1.00]

Use VT

: [1.01 to 600.00]

*When input voltage is under 3V (VT ratio = 1), [0.0] is displayed and it doesn’t measure.

IConversion rate (P)

Set the conversion rate per integral active power 1 kWh.

Press <ITEM/A>, <SHIFT/V > to set.

[set range] 0.00 to 99.99/1kWh (initial:10.00)

e
Increase
/A

(% s decrease
A

IConversion rate (-P)

Set the conversion rate per integral export power (-P) 1kWh.

Press <ITEM/A>, <SHIFT/V> to set.

[set range] 0.00 to 99.99/1kWh (initial:10.00)

e ay
/M&/ increase

E 7
‘ /? decrease

19
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4.4.2 Settings for demand measurement
IPower demand type |
Select type of power demand measurement.

M M@ Press <ITEM/A>, <SHIFT/V > to select power
L ir
- demand type.
E9FE | = EYPE
P [Set list]
Pl va R Slide (sliding block),
AR - (RO X Fixed (fixed block) (initial: Slide)

IPower demand interval 1
Set interval time to use for sliding block and fixed block for power demand measurement.

I}'r':l:l Press <ITEM/A>, <SHIFT/V> to set.

[l Eu‘ [Setrange] 1 to 60 min. (initial: 15)

e
/M&/ Increase

- SHIFT,
1)
12 L /‘G‘ Decrease

IPower demand interval 2 |
* It is only when [Slide] is selected for power demand type.

Set slide time to use for sliding block for power demand measurement.

_,'_.’.’—r, Press <ITEM/A>, <SHIFT/V> to set.
FaHEr [Setrange] 1 to 60 min. (initial: 1)
s eats T )
= L /M&/ Increase

SHFT,
]
i | /‘G‘ decrease

ICurrent demand interval |
Set interval to use for current demand calculation.

e Press <ITEM/A>, <SHIFT/V> to set.

e [Set range] 1 to 60 min. (initial: 15)

e
/K Increase

SHET,
]
i L /T-*‘ Decrease

20
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IDemand measurement status

Set the timing to start demand measurement.

When you select [Start] with this window and set [YES] with confirmation mode, it start demand
measuring.

T
LT

21

Press <ITEM/A>, <SHIFT/V > to select
Demand measurement status.

[Set list]

Start, Stop (initial: Stop)
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4.4.3 Settings for communication

lProtocol |

Select protocol for of main unit via serial communication (RS485).

*When protocol is changed, device number, transmission speed (baud rate), transmission format, stop
bit and response time will be initialized.

Press <ITEM/A>, <SHIFT/V> to select.

 mwlin i iR Tallifvy
[ L N |
Fr l::: — F'n' Eu': p— Pl’ IEIII_'
WA WA
. (% . (%) -
I-I!I: l:‘:: - (aTn -:J- === ::I I'lI I:|

[Set listf MEWT(MEWTOCOL), MODr (MODBUS(RTU)), 645(DL/T645-2007)
(initial: MEWT)

IDevice number |
Set an individual device number for each unit when two or more units are connected to
communicate via serial communication (RS485).

- Press <ITEM/A>, <SHIFT/V> to set.
The setting range differs according to the protocol.

[Set range] MEWTOCOL.: 1 to 99
MODBUS(RTU): 1 to 247
| DL/T645-2007: 0 to 9999 (initial:1)

ITE
/M&/J increase

-

£/
| /Tr‘ decrease

Transmission speed (Baud rate) |
Select the serial communication (RS485) transmission speed.
Define the transmission speed according to the master’s (PLC etc.).

Press <ITEM/A>, <SHIFT/V > to select.

Cam g&a C o C o
e A e R e — B
WA A A
oo 2 unn <2 2on <2 aunn
l EL7al [K/ ! T
| LA
Con el
LPd — CPd
iz SW nIsininl H
mIxinin] < xRN [Set list]
1200, 2400, 4800, 9600, 19200, 38400 [bps]

(initial: 19200)

22




KW9M Eco-POWER METER

Transmission format |

*Select [8b-E] when [645] is set for the protocol.
Select serial communication (RS485) transmission format (Data length, Parity).
Define the transmission format according to the master’'s (PLC etc.).

Press <ITEM/A>, <SHIFT/V> to select.

MEam [MEnm (e
Lo LM Lo
] |l oo
Fre — Frc o Frc
vy ITEM,
PN A
[sHFr) EGa
[ A (] M oL _C
aoTo x| [ Rt

[Set list] 8b-0 (8bit odd), 8b-n (8bit none), 8b-E (8bit even)  (initial: 8b-0)

IStop bit |

*Select [1] when [645] is set for the protocol.
Select serial communication (RS485) stop bit.

mem m Press <ITEM/A>, <SHIFT/V > to select.

cCLzo T
g

b

Y

[Set list] 1, 2 (initial: 1)

N p

IResponse time |

*Select 50 or more when [645] is set for the protocol.
Set serial communication (RS485) response time of main unit.
When command is received, it sends response after setting response time passes.

- Press <ITEM/A>, <SHIFT/V> to set.

L

Cal e [Set range] 1 to 99 ms (initial: 5)

S
i y& InCrease

SHIFT,
| /«7 decrease

23
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4.4.4 Settings for optional functions

IAuto-off

Display LCD turns off automatically when there is no key operation for along time.
After it passes the setting time, backlight will turn off.

Always turn on

:[0]

Set <ITEM/A>, <SHIFT/V > to set.

[Set range] O to 99 min. (initial:1)

increase

)
%4

decrease

Turn off after setting time: [1~99]
After turns off the LCD, any key operation makes it turns on.

Luminance

Adjust the display luminance.

T 0 i,
| sl I IEn
EI' 1__ IZ_H':' pr— l:!| l.- J_:u':: p— l_'!l l.- 5!’3
toRn | & tuAn | & LA
T 4 . (%) -
I e Yo e q
(] I
e [EALN)|
= !
i . i .
I ] | Car™
o 3 — . 5 Press <ITEM/A>, <SHIFT/V > to select.
I Jimf ) /A [ (] fimfimg
g ] g . el
; Ll - [Setitem] 1, 2, 3, 4, 5 (initial: 3)
| «— '
Dark to light from 1 to 5

lUpdate cycle

Set update cycle for measuring window.
It updates the display of measured values every setting time.

Press <ITEM/A>, <SHIFT/V> to set.

[Set range] 100 to 1000ms (initial:100)

A
¥4

Increase

decrease
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IAuto-display |
It shifts items of each integral value automatically.
When it passes the setting time after key operation, the integral value is shifted automatically.

e . Press <ITEM/A>, <SHIFT/V> to set.
L
AlEo [Set range] 0 to 99 min. (initial:10)
de oF P
3 AR
Iy /| increase
EL7a
. /\_;. decrease

Not change automatically  : [0]
Chang automatically after the setting time: [1 to 99]
*Any key operation during auto-display makes the display shift to instantaneous active power.

Display cycle |

*t skips this item when [0] is set for auto-display.
Set each display cycle during auto-display.

E”m Press <ITEM/A>, <SHIFT/V> to set.

[
|
o

ED
| e O i |

[Set range] 1 to 99 sec (initial:5)

—=
L]

Toral
% InCrease

EG"a
| ‘ /Tr‘ decrease
Shift every 1second: [1]

*Any key operation during auto-display makes the display shift to instantaneous active power.

Temperature correction |
The measured temperature can be corrected to display.

i Press <ITEM/A>, <SHIFT/V> to set.

|
EErr [Set range] -100.0 to 100.0 (initial: 0.0)

I [
LOrrC

MEM~ | .
mr
a8 L /M&/J Increase

EG7a
‘ /Tr‘ decrease

Reset all integral value |
Integral power (active, reactive, apparent) and logging data can be reset at one time.

TOT M Press <ITEM/A>, <SHIFT/V > to select.

[t Vi - (i uibn Tuil [Set list] YES, NO (initial: NO)
_ A _

1
SHIFT,

) /v (NIt

U

Resetall :[YES]
Not reset :[NO]
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IReset integral value 1 |

*It skips this item when [YES] is selected for reset all integral value.
Reset the integral power of 1CH/1-phase (active, reactive, apparent) and integral export power
of 1CH/1-phase (active, reactive).

- T — T Press <ITEM/A>, <SHIFT/V > to select.
e 0 § il
il il iy
ol il il — i il il
| S . [Set list] YES, NO (initial: NO)
] > 1
g | &

Reset :[YES]
Not reset :[NO]

IReset integral value 2 |

*It skips this item when [YES] is selected for reset all integral value.
Reset the integral power of 2CH/2-phase (active, reactive, apparent) and integral export power
of 2CH/2-phase (active, reactive).

0T Press <ITEM/A>, <SHIFT/V > to select.

[Set list] YES, NO (initial: NO)

|

D
3
Lz
iy
[N

kvarh kvarh
kvAh kvAh
kWh kWh

Reset :[YES]
Not reset :[NO]

IReset integral value 3 |

*It skips this item when [YES] is selected for reset all integral value.
Reset the integral power of 3CH/3-phase (active, reactive, apparent) and integral export power
of 3CH/3-phase (active, reactive).

E— —— Press <ITEM/A>, <SHIFT/V> to select.
s 1
Do () mi) wif wif
(i i - (i il g
- /A - [Set list] YES, NO (initial: NO)
| «—> )
~ YES

Reset ([YES]
Not reset :[NO]
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IReset logging data

Reset logging data (max. demand value).

TR T

LB

Reset ([YES]
Not reset :[NO]
Version |

You can check the software version.

GeT

*It skips this item when [YES] is selected for reset all integral value.

Press <ITEM/A>, <SHIFT/V > to select.

[Set list] YES, NO (initial: NO)

It displays the software version.
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4.4.5 Password setting

IPassword setting |

You can set password for changing the settings.

It is necessary to enter the password before moving the setting mode.
We recommend you to set password to avoid unexpected change.

Press <SET> and [0] on the left is blinking.
Set password using <ITEM/A>, <SHIFT/V >.

TP
L /M&/i Increase

EL"a - . -
/E‘ Shift entered digit to the right
Set from left to right. Make the digit to set blink.

[Set range] 0000 to 9999 (initial: 0000)

Tz

IR |

Set 4-digit password and press <SET>
After that the confirm window is displayed.

l [Set range] YES, NO (initial: NO)

d

,_
)

N
=
[N

T

Confirm: [YES]
Not confirm: [NO]
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4.4.6 Confirmation window

. Press <MODE> at any setting window and it shifts to confirmation
Setting mode

window.
l

5 ;_i - —> 5 ;_? - [Set list] YES, NO (initial: NO)
i L) i
(s p— s
- ) —
(in <« I_[I': Ij
Cancel 1 Confirm Confirm the change: [YES]
il (=) Cancel the change: [NO]

Measuring value display
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Chapter 5 Various Functions
5.1 Demand function
You can select demand calculation methods for KW9M Eco-POWER METER from the below.

-According to IEC61557-12
1. Sliding block interval demand
2. Fixed block interval demand
3. Current demand

Please use this simple demand function as your standard. The value is not guaranteed.
Caution
(1)Definition of Demand
It is demand measurement in order to use by yourself as your standard.

5.1.1 Block interval demand

It calculates demand by setting interval and displays.

You can select sliding block or fixed block for interval.

It output demand alarm according to the setting conditions.

Sliding block

Set power interval by 1 to 60(min.) (every 1-min.). It calculates demand during latest finished interval
and displays.
One interval is started every time that set for ‘power demand interval 2.

Ex.) Power demand interval: 15 min. Power demand interval 2: 1 min.
15 min. interval

Calculate demand during
0 19 min

v

0 1 2 3 4 . . 1 1 1 1 1 [min.]

Fixed block

Set power interval by 1 to 60 (min.) (every 1-min.) It calculates demand during latest finished interval
and displays. After one interval finishes, the next interval starts.

Calculate demand Calculate demand
during 0 to 15 min. during 15 to 30 min.
15-min. interval 15-min. interval
1 3 7 [mi
0 5 0 n.]
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5.1.2 Current Demand
Current demand calculates the demand based on a thermal demand meter.

Current demand =
(Average of current — last current demand value) x 90%(fixed) + Last current demand value

In case of that a stable current flows for interval time, 90% of current value is displayed.
(%)
N

90

time

interval

5.1.3 Max. demand value

Maximum value of measured demand value (active, reactive, apparent, active (export), reactive (export),
current)) are considered to the max. demand value.

It records the max. demand value of each.

5.1.4 Working at power failure and at recovery
<At power failure>

*It stops the demand measurement.

-1t records max. demand value in the internal memory.
<At recovery>

-1t will start demand measuring with new span.
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Chapter 6_Display of each Value
6.1 Working of Monitor display

[ Shift the display mode])

Press <SHIFT/V> during pressing <MODE>, it shifts measuring mode, logging mode and demand
mode.

Press <MODE> to shift the setting mode.

initial

Power monitoring

<MODE>
mode P

1 <MODE>+<SHIFT/V >

<MODE>

Log mode

A 4

Setting mode

1 <MODE>+<SHIFTV />

Demand mode

<MODE>

<MODE>+<SHIFT/>
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6.2 Working of Monitor Display
Arrow mark shows to press each key. mp <|ITEM/A> C—> SHIFT/V>

<Single-phase two-wire system>

Instantaneous power
| Active | => | Reactive | => | Apparent

'

Each-circuit instantaneous power
1% circuit | => | 2" circuit | —=> | 3" circuit |

*1 *1

Total integral power
Active | => | Reactive | => | Apparent

}

Total integral export power
Active | = | Reactive

'

1% circuit integral power
Active | => | Reactive | => | Apparent

'

1% circuit integral export power

Active | => | Reactive
2" circuit integral power *1
Active | => | Reactive | => | Apparent
2" circuit integral export power *1
Active | = | Reactive |
3" circuit integral power *1
Active | => | Reactive | => | Apparent
3" circuit integral export power *1
Active | => | Reactive |
‘ To next page
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From the previous page

<=

Current

<=

Voltage

<=

Power factor

4=

Frequency

<=

Current THD

<=

Voltage THD

'

Conversion value P (integral power)

| Total l=>| circuit |c=>| 2"circuit |=>| 3%circuit |

*1 *1

Conversion value -P (integral export power)

| Total l=>| Ycircuit |=>| 2%circuit |=>| 3%circuit |

*1 *1

Temperature

'

Return to instantaneous power

*1) When 2" circuit and 3™ circuit are not measured, [0] are displayed.
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Arrow mark shows to press each key. mPp <|ITEM/A> C——> <SHIFT/V>

<Single-phase three-wire system>

Instantaneous power
| Active | => | Reactive | => | Apparent

}

Each-phase instantaneous power
Phase 1 | => | Phase 2 | => | Phase 3

'

Total integral power
Active | => | Reactive | => | Apparent

}

Total integral export power
Active | => | Reactive

'

Phase 1 integral power
Active = Reactive | => | Apparent

'

Phase 1 integral export power
Active | = | Reactive

}

Phase 2 integral power
Active | => | Reactive | => | Apparent

'

Phase 2 integral export power
Active | = | Reactive

}

Phase 3 integral power
Active | => | Reactive | => | Apparent

'

Phase 3 integral export power
Active | => | Reactive |

‘ To next page
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‘ From the previous page
Current
Voltage
| Phase-voltage | => | Line-voltage |

'

Power factor

'

Frequency

'

Current THD

'

Voltage THD

Phase-voltage THD | ——> | Line-voltage THD |

'

Conversion value P (integral power)

|c=>| Phasel |c—=>| Phase2 |c—=>| Phase3 |

Total
Conversion value -P (integral export power)
Total |c=>| Phasel |c—=>| Phase2 |c—=>| Phase3 |

'

Temperature

'

Return to instantaneous power
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Arrow mark shows to press each key. P <|TEM/A>

<Three-phase three-wire system>

C—> <SHIFT/V>

Instantaneous power

| Active | => | Reactive | => | Apparent
Total integral power
Active | => | Reactive | => | Apparent

}

Total integral export power

Reactive

Active | => |

'

Current

<=

Line-voltage

<=

Power factor

4=

Frequency

<=

Current THD

4=

Voltage THD

<=

Conversion value P (integral power)

'

Conversion value -P
(integral export power)

Temperature

'

Return to instantaneous power
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Arrow mark shows to press each key. mPp <|ITEM/A> C——> <SHIFT/V>

<Three-phase four-wire system>

Instantaneous power
| Active | => | Reactive | => | Apparent

}

Each-phase instantaneous power
Phase 1 | => | Phase 2 | => | Phase 3

'

Total integral power
Active | => | Reactive | => | Apparent

}

Total integral export power
Active | => | Reactive

'

Phase 1 integral power
Active = Reactive | => | Apparent

'

Phase 1 integral export power
Active | = | Reactive

}

Phase 2 integral power
Active | => | Reactive | => | Apparent

'

Phase 2 integral export power
Active | = | Reactive

}

Phase 3 integral power
Active | => | Reactive | => | Apparent

'

Phase 3 integral export power
Active | => | Reactive |

‘ To next page
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‘ From the previous page
Current
Voltage
| Phase-voltage | => | Line-voltage |

'

Power factor

'

Frequency

'

Current THD

'

Voltage THD

Phase-voltage THD | ——> | Line-voltage THD |

'

Conversion value P (integral power)

|c=>| Phasel |c—=>| Phase2 |c—=>| Phase3 |

Total
Conversion value -P (integral export power)
Total |c=>| Phasel |c—>| Phase2 |c—=>| Phase3 |

'

Temperature

'

Return to instantaneous power
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@Items that are displayed during the auto-display mode
When some value is set at auto-display setting, each integral value display is shifted automatically. If
you press any key during auto-display mode, it returns the instantaneous power display. Items, which
are not displayed according to the phase/wire system, are skipped

Total integral active power Total integral export active power
P — P
| |
Phase 1 integral active power Phase 1 total export active power
P1 *1 -P1 *1
l 1
Phase 2 integral active power Phase 2 total export active power
P2 *1 -P2 "1
| |
Phase 3 integral active power Phase 3 total export active power
P3 *1 -P3 *1
| |
Total integral reactive power Total integral export reactive power
Q -
| 1
Phase 1 integral reactive power Phase 1 integral export reactive power
Q1 *1 -Q1 *1
| !
Phase 2 integral reactive power Phase 2 integral export reactive power
Q2 *1 -Q2 *1
| |
Phase 3 integral reactive power Phase 3 integral export reactive power
Q3 *1 -Q3 *1

40
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6.2.1 Instantaneous power

*The present instantaneous power of all phases or all circuits is displayed.
-Press <SHIFT/V> to change active, reactive and apparent.

<1P2W/1P3W/3P4W>
Active Reactive Apparent
[l I 1]
I L 1
v Snnnn S nnn v nnn
VLI few R ETE] AR IA
m & 01 2 u 30 W0 10w m 0o o
2 1irrrn 2 mirn 2 i nn
([RIRA]T ) R — WU fow | o (R IREIA]
i‘ E ﬁ I' 01 Ei‘ ’n ﬁ 30 W0 s i‘ m ﬁ I' 01 o
3 mnnnn 3 minn 3 i nnn
RN IN R RN 0 OLLILL |eva
nrnmnn nnn nrn
z S'U.LIULI z RULHJ z 33.LIUL!
*Eco-POWER METER displays the power as below.
Display 1P2W 1P3W 3PAW
1 1% circuit R-phase R-phase
2 2" circuit S-phase
3 3" circuit T-phase T-phase
<3P3W>
Active Reactive Apparent
(] ™1 (Z
I Iy i
kw
—_— —_—
SHIFT, kvar |
v v
kvA
gﬁﬁﬁﬁ gﬁﬂl‘l 33!‘"‘”‘!
L {A RN Ly
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6.2.2 Instantaneous power of each phase / each circuit
*The present instantaneous power of each phase or each circuit is displayed.
(It doesn't display for 3P3W system.)
-Press <SHIFT/V> to change phase 1 (1% circuit), phase 2 (2™ circuit) and phase 3 (3" circuit).

<1P2W/1P3W/3P4W>

Phase 1/ 1% circuit Phase 2/ 2™ circuit Phase 3/ 3" circuit
" . & ... R
Talxly N nnn
S w UL S uu
~annn —annn —nnn
WL | > WL | 7 WL war
Lz ® oW om o um SHIFT, ITREEELE SHIFT, EREEE R
Lk A Tl b 1N
LAY wva LI wn UL wa
6.2.3 Total integral power
*The present total integral power is displayed.
*Press <SHIFT/V> to change active, reactive and apparent.
<1P2W/1P3W/3P4W>
Active Reactive Apparent
L I 1
i Lo 2
— —>
SHIFT, SHIFT,
A4 A4
nnnn 1on FIrry ken ] ]
= 456000 = 3163000 = i¢IH56N8 v
<3P3W>
Active Reactive Apparent
I I Lz
i Lo 2
—> —>
SHIFT, SHIFT,
< A4
nnnn 1on FIrry ken ] ]
= 456000 = 3M63000 = i¢IH56NE v

- Total integral power is measured and displayed from 0.000 to 29999999 (kwWh/kvarh/kVAh).
*The decimal point is changed automatically.

’90.000% 99999.999——> 100000.00—> 999999.99——> 1000000.0——> 299999994|

(After reach the full scale, 29999999, the value reverts to 0.000 but continues to measure.)

*At this window, present total integral power is displayed even if integral powers of each phase/ each

circuit return to ‘0’ after measuring to full-scale or reset. Therefore the total value of displayed integral
power of each phase/each circuit is different from the value at this window.
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6.2.4 Total integral export power

*The present total export power is displayed.
*Press <SHIFT/V> to change active, reactive and apparent.

KW9M Eco-POWER METER

<1P2W/1P3W/3P4W>
Active Reactive
e Wi ity
LN
—_—
v
] annn l mrry e
= n"HS LI own = ISEUUU
<3P3W>
Active Reactive
] IiE)
] K]
_—
\vJ
] (aTnlnln] { Py e
IL{ES LI o ISBUUU

- Total integral power is measured and displayed from 0.000 to 29999999 (kWh/kvarh/kVAh).
-the decimal point is changed automatically.

’90.000% 99999.999——> 100000.00—> 999999.99——> 1000000.0——> 299999994|

(After reach the full scale, 29999999, the value reverts to 0.000 but continues to measure.)

*At this window, present total export power is displayed even if integral powers of each phase/ each
circuit return to ‘0’ after measuring to full-scale or reset. Therefore the total value of displayed integral
power of each phase/each circuit is different from the value at this window.
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6.2.5 Integral power of each phase / each circuit

*The present integral power of each phase or each circuit is displayed.
(It doesn't display for 3P3W system.)

*Press <SHIFT/V> to change active, reactive and apparent.

<1P2W/1P3W/3P4W>

Phase 1/ 1% circuit

Active Reactive Apparent

#ii 3 Wi 8 i 2
—_— — 3

SHIFT,

SHIFT,

3456 000 .

Phase 2/ 2" circuit

63000

88888800

Active Reactive Apparent
|:-.j ~ I T |.-.- ]
I Ly C iy i~
— —
/5 %
anrnm 1 ey ke lxln
3"’55 LI own ( cgauuu 3uuu Kan
Phase 3/ 3" circuit
Active Reactive Apparent
& 8 o3 i 3
— —>
A4 A4
nnnn (N 00N v nanm ..,
3'{55 WL own 0 cgiuuu guuu KA

-Integral power is measured and displayed from 0.000 to 9999999.9 (kWh/kvarh/kVAh).
-The decimal points is changed automatically.

= 0.000 —> 99999.999——> 100000.00——> 999999.99——> 9999999.9 —

(After reach the full scale, 9999999.9, the value reverts to 0.000 but continues to measure.)
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6.2.6 Integral export power of each phase / each circuit

*The present integral export power of each phase or each circuit is displayed.
(It doesn’t display for 3P3W system.)

-Press <SHIFT/V> to change active, reactive and apparent.

<1P2W/1P3W/3P4W>
Phase 1/ 1% circuit
Active Reactive
P -0
—>
gqsgnm‘in lﬁggﬁﬁﬁ karh
LI wwn It JNJEYE]
Phase 2/ 2" circuit
Active Reactive
Qe j:; - U ;:I
—
3!.:5 annnn rnggnnn kvarh
LI own i INER) N
Phase 3/ 3" circuit
Active Reactive
P 3 -8 3
—
SHIFT,
V.
gqggﬂﬁﬂﬁ rnggnnn kvarh
L o 1 IR RN

-Integral power is measured and displayed from 0.000 to 9999999.9 (kWh/kvarh).
-The decimal points is changed automatically.

’? 0.000 —> 99999.999——> 100000.00—> 999999.99——> 9999999.9 /I

(After reach the full scale, 9999999.9, the value reverts to 0.000 but continues to measure.)

How to reset integral power (active/reactive/apparent) and integral export power (active/reactive)|
-You can reset the value at the optional functions settings.
Refer to 4.4.3 setting for optional functions in detail.
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6.2.7 Current
*The present current value is displayed.

T
- TR EEEE
T
2 ﬁgnﬁﬁ
o
3 ﬂgnnn
IR
A 18000

*It measures from 0.1% of CT secondary current.
*When input current exceeds 200% or the display range, it displays “- - - - -
Check and confirm the measurement environment.
- Current measuring points
Eco-POWER METER measures the current as below.

. 3P3W
Display 1P2W 1P3W 3paW
1 1% circuit R-current R-current R-current
2 2" circuit R-current N-current S-current
3 3" circuit R-current T-current T-current
6.2.8 Voltage

*The present voltage is displayed.
-Press <SHIFT/V> to change phase voltage and line voltage.
(Line voltage is not displayed for 1P2W system. Phase voltage is not displayed for 3P3W system.

Phase voltage Line voltage
11 1

U TR EERE R U - s w1
O rnnn|, 12 Ljnnnnv

([RIRYRTN] (NIRIRIN]

2 Ixinlnlnl < . 23 Eﬁﬁl’lﬂ

(PR MR P (I RTR TN

-

3 (rrrmn 31 Eﬁﬁl’”‘i

NN RN (MR RN

H (rrnn R Eﬂﬁl’ll‘l

IR RIN N (N NYRTN]

-When input voltage is under 3V (when VT ratio is 1.), it displays “0.0” and doesn’t measure.
*When input voltage exceeds 600V or the display range, it displays “- - - - -

Check and confirm the measurement environment.
-Voltage measuring points

Eco-POWER METER measures the voltage as below.

Display 1P2W 1P3W 3P3W 3P4W
1y ?s}vglr?l%te Fgl-_\}c;{:gge R-voltage (L1-N) R-voltage (L1-N)
2 ond cirgll?i?eR?vroltage None No display S-voltage (L2-N)
3 3rd circNuc;PE-c\)/roltage T-voltage (L3-N) T-voltage (L3-N)
12 R-voltage (L1-N) RS-voltage (L1-L2) RS-voltage (L1-L2)
23 No display T-voltage (L3-N) ST-voltage (L2-L3) ST-voltage (L2-L3)
31 TR-voltage (L3-L1) TR-voltage (L3-L1) TR-voltage (L3-L1)
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6.2.9 Power factor
*The present power factor of the load is displayed.
<1P2W/1P3W/3P4W> <3P3W>

[ [
I ()

A 0996 G358

*Power factor operation is a method assuming balanced load. The error might be big when it
measures unbalanced load.

6.2.10 Frequency
*The present frequency is displayed.

<1P2W/1P3W/3P4W> <3P3W>

i [
P |

|

i
23

g
I
N

am
Hz

ol on
C:C2
i
22

E

cJ CY
g g
c3 C

gy

A

6.2.11 Current THD
- The present THD for current is displayed.

THd :

¥

—

2

Yo

g
4

2

3

A

6.2.12 Voltage THD
The present THD for voltage displayed.

<Phase-voltage THD> <Line-voltage THD>

THdu THd 4

=2 ;?ij!:ﬂjgj'
C3 C3'CIICI!
Db [ Y e

E

|
(|

E
&

2

; B2,

E

3

I v P -
L2 C3:.C3:Ce

e g Y o Y e

C C3:-C: L
C2 C3.CO:

€3 C3:€3:E3:
£3 EA'CYCY!
€3 €5;63;6;
£3 €3

b
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6.2.13 Conversion value for integral active power
*The conversion value for the present integral active power (P) is displayed.
(Only total conversion value is displayed for 3P3W system.)
-Press <SHIFT/V> to change total, phase 1 (1% circuit), phase 2 (2™ circuit) and phase 3 (3" circuit).

<1P2W/1P3W/3P4W>
Total Phase 1 (1% circuit) Phase 2 (2™ circuit) Phase 3 (3" circuit)
e, I N LA™ 5
L - i LT i A

— — —

5H|Hv 5% 3%

= 561890 i2 13515000 23456700 191533 ¢
<3P3W> S
Total |1ty -

561850 I
*The conversion value exceeds “99999999", *— — — — — — — — " is displayed.
Check and confirm the measurement environment.

6.2.14 Conversion value for integral export power
*The conversion value for the present integral export active power (-P) is displayed.
(Only total conversion value is displayed for 3P3W.)
-Press <SHIFT/V> to change total, phase 1 (1% circuit), phase 2 (2" circuit) and phase 3 (3" circuit).

<1P2W/1P3W/3P4W>
Total Phase 1 (1% circuit) Phase 2 (2™ circuit) Phase 3 (3" circuit)
] 77 1w ™ } N Il
ey oe LEyLDY 00 L =2 Lenyg =o

— —_— e

5% 5% SHW‘TV

= 56M890 | 13579000 2345600 91533 ¢
<3P3W> —
Total L -k

5678580 |
*The conversion value exceeds “99999999", *— —— — — — — — " is displayed.
Check and confirm the measurement environment.
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6.2.15 Temperature
*The present temperature is displayed.

C

cac

*Temperature measuring function is the simple function Use this only to check temperature trend
and do not use for control.

*It measures by built-in thermistor, therefore it differs the measuring value according to the internal
circuit conditions (communication, input current). Use it for your reference.

*When the temperature of the front is much different from the temperature of installed panel, when
it cools inside the panel, it is impossible to measure correctly. Use the temperature correction
function in order to adjust the temperature and use only to check temperature trend.
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6.3 Working of Logging Mode

Each measured value is displayed as below. It differs according to the selected phase/wire system.
Arrow mark shows to press each key.

mp <ITEM/A>

Max. Active power demand

'

Max. Reactive power demand

'

Max. Apparent power demand

'

Max. Active power (export) demand

'

Max. Reactive power (export) demand

}

Max. Current demand

6.3.1 Max. demand value
Log data of peak demand is displayed.

ltem indicator ——f ID‘

Lighting A" ~g8q55::w__ Peak demand

[DEMAND]

*Press <ITEM/A> to change items to display.

Display

Item Indicator unit
Active power Peak demand P kw
Reactive power Peak demand Q kvar
Apparent power Peak demand S kVA
Active power (export) Peak demand -P kw
Reactive power (export) Peak demand -Q kvar

Current Peak demand I A
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6.4 Working of Demand Mode
Each measured value is displayed as below. It differs according to the selected demand type.

6.4.1 Block Interval Demand (Sliding block. fixed block)

Arrow mark shows to press each key.
mp <ITEM/A> —> <SHIFT/V>

Present demand
| Active power | ==> | Reactivepower | —> | Apparent power

|

Present demand (export power)
| Active power (active) | —> | Reactive power (export) |

|

Present demand (current)

{

Return to Present demand

Present power demand
-Each demand value is displayed.
*Press <SHIFT/V> to change active power, reactive power, apparent power.

Active power Reactive power Apparent power
present demand present demand present demand
[ I (i
i Ho o Py o Pu
mnnn mwinn nnn
[DEMAND] LNl o DEMAND | (IRTETA] [DEMAND] (RN
kvar
SHIFI'v SHIFI'
kva
[———————— ] is displayed during the following cases.

-Until passing the setting time to start monitoring demand
-Demand value exceeds the display range
-Demand measurement status is set to ‘Stop’.

51




KW9M Eco-POWER METER

Present export power demand
-Each demand value is displayed.

*Press <SHIFT/V> to change active power (export), reactive power (export).

Reactive power (export)

Active power (export)
present demand

present demand

Il ¥ I

0] l“l ILII_I T L.'l! Fi!.l

rmnn (inrrn
[DEMAND] L DEMAND] s

—
T kwvar
AY4

o e ] is displayed during the following cases.

-Until passing the setting time to start monitoring demand
-Demand value exceeds the display range
-Demand measurement status is set to ‘Stop’.

Present current demand
-Present value of current demand is displayed.

=

c3

g3l
[ B e

[ B e B e

|

£3
£3
£3;C3C3;

[———————— ] is displayed during the following cases.
-Until passing the setting time to start monitoring demand
-Demand value exceeds the display range
-Demand measurement status is set to ‘Stop’.
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Chapter 7 Communications

7.1 Communication Procedures

Communication starts with command transmission from the host computer (hereafter Master) and ends
with the response of Eco-POWER METER (hereafter Slave).

Master Slave
Command * Response with data
> When master sends reading command, slave responds with the
_____ Data corresponding set value or current status.
» Acknowledgement
Command . .
> When master sends setting command, slave responds by sending
Acknowledgement the acknowledgement.
Command = * Negative acknowledgement
N . - When master sends a non-existent command or value out of the setting
egative range, the slave returns negative acknowledgement
acknowledgement g€, 9 9 )
* No response
Command Slave will not respond to master in the following cases.
- * Global address “FF’ (MEWTOCOL) is set.
N < *» Broadcast address “00H” (Modbus protocaol) is set.
0 response « Communication error (framing error, parity error)
* CRC-16 discrepancy (Modbus RTU mode)

* CS discrepancy (DL/T645)

7.2 Communication timing
€ The minimum access time from the master is 1 sec. (Minimum time for update the data)
Eco-POWER METER may not response due to noise and so on, be sure to check that it receives the
response from Eco-POWER METER.
@ In order to improve the communication quality, we recommend to send the transmission again.
ICommunication timing of RS485|
OEco-POWER METER (Slave) side
When Eco-POWER METER (Slave) starts transmission to RS485 communication line, it is arranged
so as to provide an idle status transmission period of about 1 to 99ms (setting available) before
sending the response to ensure the synchronization on the receiving side. After sending the response,
master can disconnect the transmitter from the communication line within transmission period 20ms.

<OMaster side (Cautions of setting a program)

At communication, keep the following conditions.

1) Set the program so that the master can disconnect the transmitter from the communication line
within the transmission period of about 20ms after sending the command in preparation for
reception of the response from Eco-POWER METER (Slave).

2) To avoid collision of transmissions between the master and Eco-POWER METER (Slave), send a
next command after checking that the master received the response.
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7.3 MEWTOCOL Communication
7.3.1 Overview of MEWTOCOL-COM (RS485)
4 Command and response functions
The computer sends commands (instructions) to Eco-POWER METER, and receives responses in
return. This enables the computer and Eco-POWER METER to converse with each other, so that
various kinds of information can be obtained and provided.
@MCommands

Computer Eco-POWER METER

(@Responses
4 Command and response formats
Command message

(Host computer)| Header _De_s- Text Check | Termi- (To next command)
tination code na\tor
(Eco-POWER METER) Header | Source | Text Ccr(‘)‘zzk Tne;g;
Normal response message
<{Control codes
Name Character | ASCII code Explanation
Header % 25H Indicates the beginning of a message.
Command # 23H Indicates that the data comprises a command
message.
Normal $ 24H Indicates that the data comprises a normal response
response message.
Error . 21H Indicates that the data comprises a response message
response ) when an error occurs.
Terminator CR ODH Indicates the end of a message.

<{Destination and source AD (H), (L)
Two-digit decimal 01 to 99 (ASCII codes)
Command messages contain a station number for Eco-POWER METER that receives the message.
When FF (ASCII code table) is used, however, the transmission is a global transmission (sent to all
stations at once).
Note) When a global transmission is sent, no response to the command message is returned.

<{Block check code Bec (H), (L)
Two- digit hexadecimal 00 to FF (ASCII codes)
These are codes (horizontal parity) that are used to detect errors in the transmitted data.
If “**” is entered instead of “Bcc”, however, messages can be transmitted without the Bcc. In this case,
the Bcc is included with the response

OError code Err (H), (L)
Two- digit hexadecimal 00 to FF (ASCII codes)
These indicate the content if an error occurs.

€ Bcc (Block Check Code)
-The Bcc is a code that carries out an error check using horizontal parity, to improve the reliability of
the data being sent.
-The Bcc uses an exclusive OR from the header (%) to the final character of the text, and converts the
8- bit data into a 2-character ASCII code.

Example) % 0 1 # R T 0 1 CR
1 1 1 1 1
Header  Station No.1 Command RT 2-character
Command Bcc
% 0 1 # R T 0 1
|25H 30H 31H 23H 52H 54H | Bcc(H)=0(30H)
| Bce(L)=1(31H)
(PDTakes exclusive OR @cConverts to ASCII format
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7.3.2 Data Reqister List

Data register Name Unit Kind of data Range R/W
Mewtocol: 1 to 99
DTO00050 RS485 Device number — Unsigned 16bit | Modbus: 1 to 247 R/W
DL/T645: 0 to 9999
DT00051 'Isrsaﬁz?nission speed B Unsigned 16bit g 3288 411 igggo 254239100 RIW
DT00052 _Fr{rsa‘;ﬁfmssion cormat - Unsigned 16bit | 0: 8bit-0 1: 8bit-n 2: 8bit-E RIW
DT00053 RS485 Stop bit — Unsigned 16bit | 1, 2 R/W
DT00054 RS485 Response time ims Unsigned 16bit | 1 to 99 R/W
DTO00055 Phase/Wire — Unsigned 16bit g éggw % %Eivwv R/W
DT00056 CT type (2”d) Rgﬁg)A Unsigned 16bit | 1, 5 R/W
DT00057 Efr "C"Tary side current 1A Unsigned 16bit | 1 to 65535 RIW
DTO0058 VT ratio 0.01 Unsigned 16bit | 100 to 60000 R/W
DT00059 I;’Sgerat”re correction | 5 1o¢ Signed 16bit | -100.0 to 100.0 RIW
DT00065 Update cycle 100ms Unsigned 16bit | 1to 10 R/W
DTO00070 Auto-off 1min Unsigned 16bit | 0 to 99 (0: always ON) R/W
DT00087 Conversion rate (-P) 0.01 Unsigned 16bit | 0 to 9999 R/W
DT00093 Conversion rate (P) 0.01 Unsigned 16bit | 0 to 9999 R/W
DT00094 Password — Unsigned 16bit | 0 to 9999 R/W
DT00095 Auto display start 1min Unsigned 16bit | 0 to 99 (O: fix display item) R/W
DT00096 Display cycle 1sec Unsigned 16bit | 1 to 99 R/W
DT00097 Luminance — Unsigned 16bit | 1 to 5 (dark to light) R/W
DT00098 Protocol - Unsigned 16bit | o YEWTOCOL 1-MODBUS 1 gy
DT30108 Power demand type — Unsigned 16bit | 1:sliding block, 2:fixed block R/W
DT30109 Power demand intervall 1min, Unsigned 16bit | 1 to 60 R/W
DT30110 Power demand interval2 1min, Unsigned 16bit | 1 to 60 R/W
DT30111 Current demand interval 1min, Unsigned 16bit | 1 to 60 R/W
DT30200 SDtg;E";‘”d measurement - Unsigned 16bit | 0: Stop, 1: Start RIW
DT30300 Reset all integral value — Unsigned 16bit | O:No 1:Yes R/W
DT30301 Reset integral value 1 — Unsigned 16bit | O:No 1:Yes R/W
DT30302 Reset integral value 2 — Unsigned 16bit | O:No 1:Yes R/W
DT30303 Reset integral value 3 — Unsigned 16bit | O:No 1:Yes R/W
DT30306 Reset logging data — Unsigned 16bit | O:No 1:Yes R/W
DT30307 Cut off current 0.1% Unsigned 16bit | 1 to 500 R/W
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Data register Name Unit Kind of data Range R/W
g%gigg Integral active power (1) | 0.01kWh Unsigned 32bit | 0 to 999999999 R/W
g¥8818§ Integral active power (2) | 0.01kWh Unsigned 32bit | 0 to 999999999 R/W
g$8gigg Integral active power (3) | 0.01kWh Unsigned 32bit | 0 to 999999999 R/W
g%gigg ggx‘éri”tegra' active 0.01kwh | Unsigned 32bit | 0 to 2999999997 R
gggigg 'rg;eglrj‘é sower (1) 0.01kvarh | Unsigned 32bit | O to 999999999 RIW
B%gﬂg integral sower (2) 0.01kvarh | Unsigned 32bit | 0 to 999999999 RIW
gggﬁg 'rg;eglrj‘é sower (3) 0.01kvarh | Unsigned 32bit | O to 999999999 RIW
g%gﬁg rTe";gL\'/”etergfv'er 0.01kvarh | Unsigned 32bit | 0 to 2999999997 R
g%gﬁg g‘;gg;g'ﬂt sower (1) 0.01KVAh | Unsigned 32bit | 0 to 999999999 RIW
g%gﬁg ?;Sg;‘g'm bower (2) 0.01kVAh | Unsigned 32bit | 0 to 999999999 RIW
B%ggg g‘;gg;g'ﬂt sower (3) 0.01KVAh | Unsigned 32bit | 0 to 999999999 RIW
gggigg lggﬂrie”rﬁf%f‘vlver 0.01kVAh | Unsigned 32bit | 0 to 2999999997 R
B%ggg L”;gvgerra('le)"po” active 0.01kWh | Unsigned 32bit | 0 to 999999999 RIW
gggigg L”;fvgerra('ze)"port active 0.01kWh | Unsigned 32bit | 0 to 999999999 RIW
g%ggg L”;\fvgerra(';)"po“ active 0.01kWh | Unsigned 32bit | 0 to 999999999 RIW
g%gg? Z)‘Z;ﬂ&”;ig{/ae' sower 0.01kwh | Unsigned 32bit | 0 to 2999999997 R
gggigg 'rg;eglrj‘é %’;‘\’A‘,’; W 0.01kvarh | Unsigned 32bit | O to 999999999 RIW
B%ggg integral ‘;’(‘)‘;‘V’e”r @ 0.01kvarh | Unsigned 32bit | 0 to 999999999 RIW
gggigg 'rg;eglrj‘é %’;‘\’A‘,’; ) 0.01kvarh | Unsigned 32bit | O to 999999999 RIW
g%gigg :eog‘z‘li\i/r‘etigg@'efxpo” 0.01kvarh | Unsigned 32bit | 0 to 2999999997 R
gggiﬂ I'Onosvtvzr;t?ln)eous active 0.01kW | Signed 32bit | -99999999 to 99999999 R
gggﬂg L”;Vf,ae?t?zn)eo”s active 0.01kW | Signed 32bit | -99999999 to 99999999 R
B%gﬂg L”(f\fvzr;t?sf‘)eous active 0.01kW | Signed 32bit | -99999999 to 99999999 R
gggﬂ? ;gtti"j‘/'eir“)sot\?vgtra“eous 0.01kW | Signed 32bit | -299999997 to 299999997 R
B%gﬂg L”(f\fvzr;t?l”)eous reactive | oikvar | Signed 32bit | -99999999 to 99999999 R
gggigg I'Onosvtvaer;t?zn)eous reactive | 4 nikvar | Signed 32bit | -99999999 to 99999999 R
g%gigg L”;Vtvaer:t?sf‘)eo”s reactive | 4 o1kvar | Signed 32bit | -99999999 to 99999999 R
B%gigg rTe";g{i\i/”eS:;r&ae?eous 0.0lkvar | Signed 32bit | -299999997 to 299999997 R
gggig? an;svtvaer;t?lr;eous apparent | g o1kvA | Unsigned 32bit | 0 to 99999999 R
B%gigg L”(f\fvzr;t?zn)eous apparent | 4 91vA | Unsigned 32bit | 0 to 99999999 R
gggigg L”;Vf,ae?t??:‘)eous apparent | g o1kvA | Unsigned 32bit | 0 to 99999999 R
g%gigg lggﬂrz‘:ttimzfous 0.01kVA | Unsigned 32bit | 0 to 299999997 R
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Data register Name Unit Kind of data Range R/W
g%gigg Voltage 1 0.1v Unsigned 32bit | 0 to 999999999 R
g$8812$ Voltage 2 0.1v Unsigned 32bit | 0 to 999999999 R
g$88123 Voltage 3 0.1v Unsigned 32bit | 0 to 999999999 R
g¥88gg Voltage average 0.1v Unsigned 32bit | 0 to 999999999 R
g$88g§ Line voltage 1-2 0.1v Unsigned 32bit | 0 to 999999999 R
B%ggg Line voltage 2-3 0.1v Unsigned 32bit | 0 to 999999999 R
g$88g$ Line voltage 3-1 0.1v Unsigned 32bit | 0 to 999999999 R
g%ggg Line voltage average 0.1v Unsigned 32bit | 0 to 999999999 R
g$88122 Current (1) 0.01A Unsigned 32bit | 0 to 999999999 R
g¥8812§ Current (2) 0.01A Unsigned 32bit | 0 to 999999999 R
g%gigg Current (3) 0.01A Unsigned 32bit | 0 to 999999999 R
g$8gigg Current average 0.01A Unsigned 32bit | 0 to 999999999 R
DT00190 Frequency (1) 0.1Hz Unsigned 16bit | 0 to 1000 R
DT00191 Frequency (2) 0.1Hz Unsigned 16bit | 0 to 1000 R
DT00192 Frequency (3) 0.1Hz Unsigned 16bit | 0 to 1000 R
DT00193 Frequency average 0.1Hz Unsigned 16bit | 0 to 1000 R
DT00194 PF (1) 0.001 Signed 16bit | -1000 to 1000 R
DT00195 PF (2) 0.001 Signed 16bit -1000 to 1000 R
DT00196 PF (3) 0.001 Signed 16bit -1000 to 1000 R
DT00197 PF average 0.001 Signed 16bit -1000 to 1000 R
g$8gigg Integral active power (1) Ok'\(,)\?hl Unsigned 32bit | 0 to 999999999 R/W
B%g;gg Integral active power (2) Ok'\%)hl Unsigned 32bit | 0 to 999999999 R/W
g$88§8§ Integral active power (3) Ok'\(,)\?hl Unsigned 32bit | 0 to 999999999 R/W
g%gggg gg\t,\"j‘é:”tegra' active Ok\?\?hl Unsigned 32bit | 0 to 2999999997 R
g%g;gg Integr j‘é Sower (1) 0001 | Unsigned 32bit | 0 to 999999999 RIW
gggggg 'rgfgirj‘é bower (2) ﬁ{,%% Unsigned 32bit | 0 to 999999999 RIW
DIo2s integral sower (3 O-00L | Unsigned 32bit | 0 to 999999999 RIW
gggig ;";‘z‘{i\i/rg%gg@'er ﬁ{,%% Unsigned 32bit | 0 to 2999999997 R
DTz g‘;gg;g'ﬂt sower (1) 000 | Unsigned 32bit | 0 to 999999999 RIW
gggﬁg g‘;gg;g'ﬂt bower (2) ﬁ'\?grl] Unsigned 32bit | 0 to 999999999 RIW
B¥88§1§ lﬂfﬁgﬁ?m sower (3) ﬁ'\%\)rl] Unsigned 32bit | 0 to 999999999 RIW
B%g;gg Zg:)ﬂrié‘rﬁf%g"v'ver DO | Unsigned 32bit | 0 to 2999999997 R
gggggg L”;fvgerra('le)"port active 0005 | Unsigned 32bit | 0 to 999999999 RIW
B%g;gg L”;\‘fvgerra('ze)"po” active 000 | unsigned 32bit | 0 to 999999999 RIW
ggggg? L”;fvgerra('?)e)"port active 0005 | Unsigned 32bit | 0 to 999999999 RIW
g%gggg ;‘(’;‘)’r{r‘;‘zg\rg' sower 0.00% | nsigned 32bit | 0 to 2999999997 R
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Data register Name Unit Kind of data Range R/W
B%ggg integral ‘;’;‘;;’e”r W O-00L | Unsigned 32bit | 0 to 999999999 RIW
ggg;gg :ngir\?é %’;“\’A‘,’; @ ﬁ{,%% Unsigned 32bit | 0 to 999999999 RIW
g%gggg 'r';;egj‘é %’;“\’A‘I’e”r - %/(;?rl] Unsigned 32bit | 0 to 999999999 RIW
B$88§§3 :eoéglij/r‘etep%@'ef"po“ gb%?rl] Unsigned 32bit | 0 to 2999999997 R
gggégg I'Onosvtvaer;t?ln)eous active Oi((\)/sl Signed 32bit | -99999999 to 99999999 R
B%g;ﬂ L”(f\fvzr;t?zn)eous active Olf\’/gl Signed 32bit | -99999999 to 99999999 R
gggéﬁ L”;Vf,aer;t??:‘)eous active Oi((\)/sl Signed 32bit | -99999999 to 99999999 R
g%ggﬁ ;‘C’ttif‘/'eigsg\?vgtra”eous Olf\’/gl Signed 32bit | -299999997 to 299999997 R
B$88§f§ I'O”cfvtvzr;t?ln)eous reactive Ok'egrl Signed 32bit | -99999999 to 99999999 R
g%ggjg I'Onosvtvaer;t?z”)eous reactive Ok\(/)grl Signed 32bit | -99999999 to 99999999 R
B%g;gg L”(f\fvzr;t?sf‘)eous reactive Ok'f/’grl Signed 32bit | -99999999 to 99999999 R
gggégg ;";‘E‘L\i’?g\‘;’zﬁeous OK'Sgrl Signed 32bit | -299999997 to 299999997 R
B%g;gg L”(f\fvzr;t?l”)eous apparent Ok'?/%l Unsigned 32bit | 0 to 99999999 R
ggg;gg I'Onosvtvaer;t?z”)eous apparent Ok'?/%l Unsigned 32bit | 0 to 99999999 R
g%gggg L”;Vtvaer:t?sf‘)eous apparent Ok'?/%l Unsigned 32bit | 0 to 99999999 R
ggggg? lggﬂrgfttigmfous Ok'?/%l Unsigned 32bit | 0 to 299999997 R
g$88§2§ Voltage 1 0.01v Unsigned 32bit | 0 to 999999999 R
B%g;gg Voltage 2 0.01Vv Unsigned 32bit | 0 to 999999999 R
g$88§2$ Voltage 3 0.01v Unsigned 32bit | 0 to 999999999 R
g%gggg Voltage average 0.01Vv Unsigned 32bit | 0 to 999999999 R
g$88§;$ Line voltage 1-2 0.01Vv Unsigned 32bit | 0 to 999999999 R
g$88§;§ Line voltage 2-3 0.01v Unsigned 32bit | 0 to 999999999 R
B%ggg Line voltage 3-1 0.01Vv Unsigned 32bit | 0 to 999999999 R
g$88§;$ Line voltage average 0.01Vv Unsigned 32bit | 0 to 999999999 R
B%ggg Current (1) 0.001A Unsigned 32bit | 0 to 999999999 R
g¥88§22 Current (2) 0.001A Unsigned 32bit | 0 to 999999999 R
g¥88§2§ Current (3) 0.001A Unsigned 32bit | 0 to 999999999 R
B%g;gg Current average 0.001A Unsigned 32bit | 0 to 999999999 R
DT00288 Frequency (1) 0.01Hz Unsigned 16bit | 0 to 10000 R
DT00289 Frequency (2) 0.01Hz Unsigned 16bit | 0 to 10000 R
DT00290 Frequency (3) 0.01Hz Unsigned 16bit | 0 to 10000 R
DT00291 Frequency average 0.01Hz Unsigned 16bit | 0 to 10000 R
DT00418 Temperature 0.1°C Signed 16bit -1000 to 1000 R
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Data register Name Unit Kind of data Range R/W
S Tooa0e (active tpg‘jvrggnd 0.001KW | Unsigned 32bit | 0 to 99999999 R
g%ggg; {Prre?c?&d;m?‘; 0.001kvar | Unsigned 32bit | O to 99999999 R
T ggss:‘etndteprgsﬁ) 0.001KVA | Unsigned 32bit | O to 99999999 R
BISS%; (F:ft?ve: Lg‘jvrgf?sxport) ) | 000w | unsigned 32pit | 0 to 99999999 R
Bigggﬁ zree&li?{'\}edggcvﬂ?expom | 0.001kvar | Unsigned 32bit | O to 99999999 R
g%ggig (F’Crljersrggtét)emand 0.001A | Unsigned 32bit | 0 to 99999999 R
B%gii; fgjﬁg;‘{é‘jmar‘d 0.001A | Unsigned 32bit | O to 99999999 R
B%gi;g fgjﬁg;‘{é‘jmar‘d 0.001A | Unsigned 32bit | O to 99999999 R
DT00324 PF status — Unsigned 16bit | 0: even, 1: Lag, 2: Lead

DTocess ;g\t,?érimegral active 0.01kWh | Unsigned 32bit | O to 999999999

ot I;;g{l'v”;ep%r;'er 0.01kvarh | Unsigned 32bit | 0 to 999999999 R
BIgggig ;Sz,ﬂrienrtf%?\,'ver 0.01kVAh | Unsigned 32bit | O to 999999999 R
B$88§§; Zg;ﬂ&”;ﬁﬁ{g' bower 0.01kWh | Unsigned 32bit | 0 to 999999999 R
DTesess E;i{i\i,r:%ggxﬁ’(pon 0.01kvarh | Unsigned 32bit | 0 to 999999999 R
g%gggg 'Fl)'(c))\t,?érintegral active Ok'\(,)\?hl Unsigned 32bit | 0 to 999999999 R
g¥88§§; Loégli\i,r:%%@gr ﬁ\gﬁﬁ Unsigned 32bit | 0 to 999999999 R
g$88§28 ;—Sﬂrgﬁ%‘:’l\/a ﬁ\?,grl] Unsigned 32bit | 0 to 999999999 R
o | S umonn owomm :
g$8ggﬁ :;O;illi\i/r:%%’xle?xport ﬁv%or& Unsigned 32bit | 0 to 999999999

DT00418 Temperature 0.1°C Signed 16bit | -1000 to 1000

3%822;‘ Phase voltage THD® 0.001% | Signed 32bit | -400000 to 400000

B%ggg? Phase voltage THD@ 0.001% | Signed 32bit -400000 to 400000 R
8¥8822§ Phase voltage THD@®) 0.001% | Signed 32bit -400000 to 400000 R
BISSZZE ;’C;;zg‘)“age THD 0.001% | Signed 32bit | -400000 to 400000 R
g$8gg;§ Line voltage THD 1-2 0.001% | Signed 32bit -400000 to 400000 R
g%gg;g Line voltage THD 2-3 0.001% | Signed 32bit -400000 to 400000 R
g$8gg;$ Line voltage THD 3-1 0.001% | Signed 32bit -400000 to 400000 R
BIggg;S ;{,n;g’;g age THD 0.001% | Signed 32bit | -400000 to 400000 R
3188222 Current THD®D 0.001% | Signed 32bit | -400000 to 400000 R
BIggggi Current THD®@ 0.001% | Signed 32bit | -400000 to 400000 R
3188222 Current THD® 0.001% | Signed 32bit | -400000 to 400000 R
BIgSSg? gygzgteTHD 0.001% | Signed 32bit | -400000 to 400000 R
31828;‘2 E;ﬁg;ggﬁ;lue O 0.01 | Unsigned 32bit | O to 999999999 R

59




KW9M Eco-POWER METER

Data register Name Unit Kind of data Range R/W
ggggﬁ Egr?\%trgg\r,:’?/;lue @ 0.01 Unsigned 32bit | 0 to 999999999 R
B%ggjg E;‘E\?é‘rgg‘r’]"f/;me @) 0.01 Unsigned 32bit | 0 to 999999999 R
ggggjs Ig;‘?/'eer’s‘%%”vgf’u";er 001 | Unsigned 32bit | 0 to 2999999997 R
g%gggg Conversion value (1) 0.01 Unsigned 32bit | 0 to 999999999 R
g¥8ggg§ Conversion value (2) 0.01 Unsigned 32bit | 0 to 999999999 R
g$8gggg Conversion value (3) 0.01 Unsigned 32bit | 0 to 999999999 R
B%gggg Total conversion value 0.01 Unsigned 32bit | 0 to 2999999997 R
ggiggi aMC"’;if/'edggnv\f‘e”rd value 0.001KW | Unsigned 32bit | 0 to 2999999997 R
Bgiggg r'\gz’é'tiszrgg;‘vir"a'”e 0.001kvar | Unsigned 32bit | O to 2999999997 R
ggigﬁ aM;gér‘iingﬁe"ra'“e 0.001KVA | Unsigned 32bit | O to 2999999997 R
ggigig g"c"’;i’;edggnvfe”rd(;%‘ﬁt) 0.001KW | Unsigned 32bit | 0 to 2999999997 R
ggig;i rhgiﬁ'ﬁssnﬁﬁﬂlirv?éiﬁon) 0.001kvar | Unsigned 32bit | O to 2999999997 R
ggiggg CMU"’;’r‘ér?tima”d value 0.001A | Unsigned 32bit | O to 999999999 R
Bgiggi gﬂuﬁ’r‘ér?tezma”d value 0.001A | Unsigned 32bit | O to 999999999 R
ggiggg CMU"’;’r‘ér?t%ma”d value 0.001A | Unsigned 32bit | O to 999999999 R

*'Range’ is not the measurement range, it shows the data range.

Notel) R: Read W: Write
2) Data register except specified is 0.

3) If each setting value is wrote by communication, it memories to internal memory at the same
time. Therefore, change setting frequently makes the internal memory’s life short. Avoid to
usage like this.

4) Write a data within the range when you write it.
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7.3.3 Error Codes
<{>Basic procedure errors
Error code Error name Explanation
40H Bcc error A Bcc error occurred in the command data.
*A command message was sent that does not fit the transmission
41H Format error
format.
42H No support error *A command was sent that is not supported.
43H Procedure error *Delimiter with multiple fram_es was sent.
*The response shall be multiple frames.
<>Application error
Error code Error name Explanation
60H Parameter error *The data code is not “D".
*Word No. is specified without decimal. (0000F etc.)
61H Data error *The starting word No. is bigger than the ending word No.
*Writing data has a code that is not hexadecimal.
*Too many registrations have been entered (more than 17).
, . -“MD” command was sent when some registration has been exist.
62H Reqgistration error

- “MG” command was sent when registration has not been
entered.

< Self-diagnostic error

Error code

Error name

Explanation

45H

Operation error

«At “WD” command, writing data is exceeded the range of data
register.
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7.3.4 Command

Eco-POWER METER has 5 kinds of commands.

Command name Code Explanation
Read data area RD | Reads the contents of data area.
Write data to data area WD | Writes data to a data area.
Resister or Reset data monitored MD | Resisters the data to be monitored.
Monitoring start MG | Monitors a registered data.
Read status RT | Reads the specifications of Eco-POWER METER and error code
if an error occurs.

#[RD]: Read data area (Reads the contents of data area.)

<>Command
| 1 . T 1 T T T T
Destinafi Starting word No. Ending word No. Blcc
% estnation| 4 R D 5 characters 5 characters CR
xloll x10° x10* | x107 | x10? | x10* | x10° | x10° | x10° | x10? | x10* | x10° x161| x16°
<Normal response (Read successful
T T L T T T T
S Ir First register contents Last register contents Bee
% ource $ R 4 characters 4 characters CR
x10* | x10° x16t | x16° | x16° | xa6?| x16! | x16° | x16° | x16? | x16" | x16°

(lower word) (higher word)

<OError response
T T

% Source |

x10" | x10°

x16"

Error code

Bcc CR

x16" [ x16°

€ [WD]: Write data area (Writes date to a data area.)

(lower word) (higher word)

(Common to each command)

<&Command
T T T T T T L T T T T T
Destination Starting word No. Ending word No. First writing data
% # | W D 5 characters 5 characters 4 characters
x10" | x10° x10* | x107 | x10? | x10* | x10° | x10¢ | x10° | x10? | x10* | x10°| x16" | x16° | x16° | x162

Source

% $ w

x10" | x10°

<>Normal response (Write successful
T

Bcc CR

x16" | x16°
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(lower word) (higher word)

x16" |

T T T
Last writing data
4 characters

x16° |

Bcc
CR

x16° | x16? [ x16" | x16°

(lower word) (higher word)
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@[MD]: Register or Reset data monitored (Registers the data to be monitored.) *Up to 16 points fan be registered for one unit.

<>Command (Register) [<—— Data specification @» Data specification
T T T == T T T T
-I " Word No. Word No. Blcc
9 |Destination| M D D 5 characters D 5 characters CR
x10" | x10° x10° | X1O3? x102i x10' | x10° x10"| x10° | x10? x101| x10° x161| x16°
. T —
. Y
<>Command (Register reset) 16 points max.
T T
Destination Bce
% #| M| D|F|F|F]F|F]|F CR
x10* | x10° x16" | x16°
L ~ J
<ONormal response (Registration successful) Fixed (6 characters)
T T
% Source $ M D BCC CR
x10" [ x10° x16" [ x16°
@[MG]: Monitoring start (Monitors a registered data.)
<>Command
1 1
% Destination # M G Bce CR
x10" | x10° x16" | x16° 1
ONormal response (Monitoring successful) No. of characters
! No. of characters ! ’ ! - T T Y T
Source in data line Data @ pata (@) Bee
% s| M| G| oO 0 0 [ 2cnaracters 4 characters 4 characters CR
x10" | x10° x16" | x16° | x16" | x16° | x16° | x16 x16" | ><16°| x16° | x167 | x16" | x16°

: -
(lower word)  (higher word)  (lower word) (higher word)

@[RT]: Read the status of Eco-POWER METER (Reads the specifications of Eco-POWER METER and error codes if an error occurs.)
<OCommand
T

o J Operation mode Error flag
% Destination # R T Bcc CR 01: On operating 01: abnormal
x10' | x10° x16' | x16° 00: Stop 00: normal
<ONormal response (Read successful
T T T T Y T T r T
Source Model code 1 | Model code 2 Version 0"2‘*;:‘;;“:‘(:"9 Error flag | Self-diagnostic error No. Bee
% $ R T 2 characters 2 characters 4 characters. 2 charartere 4 characters CR
x10" | x10° 16" | x16° | x16" | x16° | x16° | x16? | x16" | x16° | x16" [ x16° | x16" | x16° x161| ><16°1 x16° | x16° | x16" | x16°
B H P " " " " D S— \—v—‘
*With this unit, it responses "99" for Model codel, "16" for Model code2. (lower word)  (higher word)

Note) The maximum number of reading slaves is 26 (57 bytes), the maximum number of writing
slaves is 23 (55 bytes).
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7.4 MODBUS (RTU) Communication
7.4.1 Overview of MODBUS (RTU)

€ 8-bit binary data in command is transmitted as it is.

Data format Start bit 11 bit
Data bit : 8 bits (Fixed)
Parity : No parity, Even parity, Odd parity Selectable
Stop bit . 1-bit, 2-bit Selectable

Error detection
Data interval

: CRC-16 (Cyclic Redundancy Check)
: 3.5 character transmission time or less

€ Message configuration
RTU mode is configured to start after idle time processing of more than 3.5 character transmissions
and end after idle time processing of more than 3.5 character transmissions.

3.5idle Slave Function Data Error check 3.5idle
characters address code CRC-16 characters
8-bit 8-bit xX bits 16-bit

Master judges the transmission complete after no command for 4-characters idle time and process the
command.

*Transmission speed and judgment time to complete transmission
Transmission speed (bps) | Judgment time to complete (ms)
38,400 about 1
19,200 about 2
9,600 about 4
4,800 about 8
2,400 about 16
1,200 About 32

<OSlave address:
Slave address is an individual instrument number on the slave side and is set within the range 1 to
247 (01H to F7H) for Modbus communication. Master identifies slaves by the slave address of the
requested message.
Slave informs master which slave is responding to master by placing its own address in the response
message. Slave address 0 (OOH, broadcast address) can identify all slaves connected. However
slaves do not respond.

<OFunction code: Function code is command code for the slave to undertake the following action types.

Function code Contents
03(03H) DT Read
06(06H) DT1 word write
16(10H) DT several data write

Function code is used to discern whether the response is normal (acknowledgement) or if any error
(negative acknowledgement) has occurred when slave returns response message to master.
When acknowledgement is returned, slave simply returns original function code. When negative
acknowledgement is returned, MSB of original function code is set as 1 for response.
For example, when the master sends request message setting 00H to function code by mistake, slave
returns 80H by setting MSB to 1, because the former is an illegal function.
For negative acknowledgement, the exception codes below are set to data of response message and
returned to master in order to inform it of what kind of error has occurred.
Exception code Contents
1(01H) lllegal Function (Non-existent function)
3(03H) lllegal data value (Value out of the devise numbers)
notel) Even if it commands to write (06H.10H) to non-existent data address, slave response with
acknowledgement. However, it doesn’t write.
note2) Even if it commands to write the value out of the setting range, slave response with
acknowledgement. However, it doesn’t write.
note3) The maximum number of reading slaves is 26 (57-byte), the maximum number of writing slaves
is 23 (55-byte).
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{Data: Data depends on the function code.

A request message from the master side is composed of data item, number of data and setting data.
A response message from the slave side is composed of number of bytes, data and exception code in
negative acknowledgement.

Error check: 16-bit data to detect communication errors. Refer to the next.

< Acknowledgement response
When command is to write 1 point, same massage of command is responded.
When command is to write several points, part of command message (6-byte) is responded.

@ Error check
After calculating CRC-16 (Cyclic Redundancy Check) from slave address to the end of data, the
calculated 16-bit data is appended to the end of message in sequence from low order to high order.
<How to calculate CRC>
In CRC system, the information is divided by the polynomial series. The remainder is added to the end
of the information and transmitted. The generation of polynomial series is as follows.
(Generation of polynomial series: X'®+ X+ X2+ 1)
1) Initialize the CRC-16 data (assumed as X) (FFFFH).
2) Calculate exclusive OR (XOR) with the 1st data and X. This is assumed as X.
3) Shift X one bit to the right. This is assumed as X.
4) When a carry is generated as a result of the shift, XOR is calculated by X of 3) and the fixed
value (AOO1H). This is assumed as X. If a carry is not generated, go to step 5).
5) Repeat steps 3) and 4) until shifting 8 times.
6) XOR is calculated with the next data and X. This is assumed as X.
7) Repeat steps 3) to 5).
8) Repeat steps 3) to 5) up to the last data.
9) Set X as CRC-16 to the end of message in sequence from low order to high order.

€ Message example

<1> Reading conversion rate (P) (O05DH) of address 1

Command
. Slave Function Data item Number of Error check .
chgéfalgtfrs address code data CRC-16 ck?é?zalgtlgrs
(01H) (03H) (005DH) (0001H) (15D8H)
1 1 2 2 2 «<—character
number
*Response message from slave in normal status (When Rate=1000(10.00) [03E8H])
3.5 idle Slave Function Number of Number of Error check 35 idle
characters address code response byte data CRC-16 characters
(01H) (03H) (02H) (O3E8H) (B8FAH)
1 1 1 2 2 «<—character
number

<2> Setting conversion rate (P) (005DH) of address 1 (When rate is set to 20.00(2000) [07D0OH])

*Command
. Slave Function Data item Number of Error check .
chgéfalc(:jtfrs address code data CRC-16 clf?;algtlgrs
(01H) (06H) (005DH) (07D0OH) (1BB4H)
1 1 2 2 2 «<—character
number
-Response message from slave in normal status
. Slave Function Data item Number of Error check .
cr?é?z;gtlc‘:rs address code data CRC-16 cr?é?algtleers
(01H) (06H) (O05DH) (07DOH) (1BB4H)
1 1 2 2 2 «<—character
number
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<3> Reset integral active power (0064H, 0065H: 2-word) of address 1

(When setting to 0 [0000, 0000H])

*Command
. Slave Function Data item Number of Number of
3.5idle dd d data item to d —
characters acaress code write ata
(01H) (10H) (0064H) (0002H) (04H)
1 1 2 2 1 —character
number
Data 1 Data 2 Error check 35 idle
> CRC-16 characters
(0000H) (0000H) (FA74H)
2 2 2 «<—character
number
-Response message from slave in normal status
. . Number of
35 idle Slave Function Data item data item to Error check 35 idle
characters a?od 1r ESS ((:1%d|_¢|a) (0064H) write Eé%clzﬂl_g characters
(0002H)
1 1 2 2 2 «<—character
number

A response message from the slave in exception (error) status

(When number of data has been mistaken.)
Function code MSB is set to 1 for the response message in exception (error) status (90H).

The exception code 03H (Value out of the devise numbers) is returned as contents of error.

<Mistaken message example (Command)>

Number of

35 idle Slave Function data item to Number of
characters address code wite data >
(01H) (10H) (0002H) (06H)
T Mistake
Data 1 Data 2 Error check 35 idle
> CRC-16 characters
(0000H) (0000H) (8F8E)
<Response message from slave to mistaken command
(Response message in exception (error) status)>
. Slave Function Exception code Error check .
ck?é?algtleers address code CRC-16 ck?é?algtleers
(01H) (90H) (03H) (0C01H)
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7.4.2 Data Reqister List (MODBUS communication)

Data register Name Unit Kind of data Range: Hexadecimal Flilz)c(:jt:aon
0032H RS485 Device number — Unlsé%?ted mg\é\ftt)zzmllﬂot %%H 06(|)43/T£)H
DL/T645: OH to 270FH
o T een | | US| S we |
5H: 38400

0034H RS485 _ Unsigr_1ed OH: 8b!t-o 1H: 8bit-n 03H/
Transmission format 16bit 2H: 8bit-E 06H/10H
0035H RS485 Stop bit - Unfé%?ted 1H, 2H O6?—?/T6H
0036H RS485 Response time 1ms Unlsé%?ted 1H to 63H OG(L?;Té)H
0037 | Phasemwie ~ | R |onipaw 3w apaw osr0
0038H CT type (2™) R(artrﬁg)A unsigned | 14, 51 oot
0039H cF)’frig;rflry side current 1A Unlsfis%?ted 1H to FFFFH 06(|)—|3/T8H
003AH VT ratio 0.01 unsigned | 64H to EA6OH oBhia0H
003BH jemperature Cormection | o 1ec | signed 16bit | FC18H to 3E8H oot
0041H Update cycle 1ooms | YRR | 1H 0 AH oghyi0n
0046H Auto-off 1min Unlségt])?ted OH to 63H (OH: always ON) 06?—?/T6H
0057H Conversion rate (-P) 0.01 Unlségt])?ted OH to 270FH 06?—?/%H
005DH Conversion rate (P) 0.01 Unlsé%?ted OH to 270FH 06(|)43/T£)H
005EH Password - unsigned | oH to 270FH oot
005FH Auto display start 1min Unlségt])?ted OH to 63H (OH: fix display item) 06?—?/T6H
0060H Display cycle 1sec Unlsé%?ted 1H to 63H 06(I)-|3/T8H
0061H Luminance - Unlsé%?ted 1Hto 5H 06(|)-|3/T6H
o062 | protocol ~ | R |arinumes o | osrion
759CH Power demand type — Unlsé%?ted 1H:sliding block, 2H:fixed block, 06(I)-|3/Té)H
o | Fove demend e
oo | ouer demand tmin, | U500 ono cn
oo | Comentdenand |y | U oo son
75F8H sDtZrtEind measurement - Unfé%?ted OH: Start 1H: Stop 06(I)-|3/T6H
765CH Reset all integral value — Unlségt])?ted OH:No 1H:Yes 06(|)-:|3/T6H
765DH Reset integral value 1 - Unlsé%?ted OH:No 1H:Yes OG(L?}TSH
765EH Reset integral value 2 - Unlsé%?ted OH:No 1H:Yes 06(|)-|3/T6H
765FH Reset integral value 3 - Unlségt])?ted OH:No 1H:Yes 06?—?/%H
7662H Reset logging data - Unlsé%?ted OH:No 1H:Yes 06(I)-|3/T8H
7663H Cut off current 0.1% unsigned | 11 to 1F4H o
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Data register Name Unit Kind of data Range: Hexadecimal Fuclz)c(:jtieon
882;’E jl(/lssii Integral active power (1) | 0.01kWh Un?)s;%?ted OH to 3B9AC9FFH 03H/10H
882$E :kﬂssii Integral active power (2) | 0.01kWh U”;;%?ted OH to 3BOACOFFH 03H/10H
8823: zk/ISSEI;3>> Integral active power (3) | 0.01kWh Un?)s;gb?ted OH to 3B9AC9FFH 03H/10H
882§E :LMSSE; gg\tséri”tegra' active 0.01KWh U”;;%?ted OH to B2DO5DFDH 03H
88283 zkASSBBZ integral sower (1) 001kvarh | US9%ed | o110 3BoACOFFH 03H/10H
882EE :,'\‘ASSBBi 'rgfgirj‘é cower (2 0.01kvarh U”;;%?ted OH to 3B9ACIFFH 03H/10H
88;23 :kﬂssii 'r';fg\"j‘é sower (3) 0.01kvarh Unss;%?ted OH to 3BOACIFFH 03H/10H
0o istss ooyt | ogtnan | VS | oniosaoosor
gg;gﬂ :IMSSBBZ ?;Sg;‘g'm sower (1) 0.01kVAh U”;;%?ted OH to 3BOACIFFH 03H/10H
88;33 zkASSBBZ g‘;gg;g"ﬂt sower (2) 001kvah | UNSI9%ed | oty 10 3BOACOFFH 03H/10H
gg;gﬂ :IMSSBBZ ?;Sg;‘g'm power (3) 0.01kVAh U”;;%?ted OH to 3BOACIFFH 03H/10H
SR LSe T o | R | v somoron
88;83 zkASSBBZ L”;\‘fvgerra('le)"po” active 0.01kWh U”;;%?ted OH to 3B9ACYFFH 03H/10H
8835:: :kASsE; L”;fvgerra('ze)"port active 0.01kWh U”;;%?ted OH to 3BIACOFFH 03H/10H
88323 zkASSBBZ L”;\‘fvgerra(';)"po” active ootkwh | U9ned o1y 10 3BOACOFFH 03H/10H
commi o [Tomneq | o | VS| onrosaoosoron
ggggﬂ :kﬂssii 'rgfgirj‘é %’;“\’A‘,’gr o 0.01kvarh U”;;%?ted OH to 3BOACOFFH 03H/L0H
883$E zkASSBBZ integral ‘f)’(‘)‘\),f,’e”r @ 001kvarh | US9%ed | o110 3BoACOFFH 03H/10H
ggggﬂ :IMSSBBZ 'rgfgirj‘é %’;“\’A‘,’gr ) 0.01kvarh U”;;%?ted OH to 3BOACOFFH 03H/10H
S0 L55> |Tou el o9 | s | VIS | o savsoror
88383 zkﬂs’sii L”;\fvaer:t?l”)eous active 0.01kW | Signed 32bit | FAOALFO1H to 5FSEOFFH 03H
gggEE :,';ASSBBZ I'Onosvtvzr;t?zn)eous active 0.01kW | Signed 32bit | FAOA1FO1H to 5F5EOFFH 03H
ggggﬂ :IMSSBBZ L”;Vf,ae?t??:‘)eous active 0.01kW | Signed 32bit | FAOALFO1H to 5FSEOFFH 03H
88353 zkASSBBZ ;‘C’ttif‘/'eigsgfvgtra”eous 0.01kW | Signed 32bit | EELE5DO3H to 11E1A2FDH 03H
ggggﬂ :IMSSBBZ I'Onosvtvaer;t?ln)eous reactive | ¢ oikvar | Signed 32bit | FAOALFO1H to SFSEOFFH 03H
883?3 zkASSBBZ L”(f\fvzr;t?zn)eous reactive | 4 g1yvar | Signed 32bit | FAOA1FO1H to SFSEOFFH 03H
8838: :bss?; L”cfvt,ae?t??[‘)eous reactive | ¢ oikvar | Signed 32bit | FAOALFO1H to SFSEOFFH 03H
ggggﬂ :kﬂs’szi :eoéili\i/”es:ir\‘:laerr‘eous 0.01kvar | Signed 32bit | EELE5DO3H to 11E1A2FDH 03H
8838: zkASSBBZ Lnos\fg;t?ln)eous apparent | g 51xvA U”;;%?ted OH to 5FSEOFFH 03H
gggEE :,'fé%i L”;Vf,ae?t?zn)eo”s apparent | g 51V U”;;%?ted OH to 5FSEOFFH 03H
88?2: zkASSBBZ L”(f\fvzr;t?sf‘)eous apparent | g 51xvA U”;;%?ted OH to 5FSEOFFH 03H

*’Range’ is not the measurement range, it shows the data range.
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Data register Name Unit Kind of data Range: Hexadecimal Fucl:)c(:jtieon
00ASH <S> | apparent power | 001kvA | VIS | oHto 11E1A2FDH 0aH
D0AGH <mises | Voage 1 oav | UnS9ned | op 1o 3BoACORFH 03H
QoATH <misss | Voltage 2 oav | Un9med | oH to 389ACOFFH 03H
88283 :LMSéE:gi Voltage 3 0.1V U”;;%?ted OH to 3B9ACIFFH 03H
ooAEH=ES8 | Voltage average 0.1V uneigned | oH to 3BOACIFFH 03H
88?8: :LMSSBBZ Line voltage 1-2 0.1v U”;;%?ted OH to 3BOACOFFH 03H
8825‘1 :,l\'ﬂsézi Line voltage 2-3 0.1v U”;;%?ted OH to 3BOACOFFH 03H
00BTH <Mps | Line voltage 31 0.1V uneigned | oH to 3BOACIFFH 03H
88223 :k/ISS?Si Line voltage average 0.1v Un?)s;%?ted OH to 3B9AC9FFH 03H
00B5H <Msss | Curent (1 001a | UnS9ned | oy 10 3BOACOFFH 03H
88233 :LMSS%Z Current (2) 0.01A U”;;%?ted OH to 3BOACOFFH 03H
00BOH <has | Current (3 001a | UnS9ned | o 10 3BOACOFFH 03H
8828: :III/ISS?; Current average 0.01A Un?)s;%ri]ted OH to 3B9AC9FFH 03H
00BEH Frequency (1) 0.1Hz Unlsé%?ted OH to 3E8H 03H
00BFH Frequency (2) 0.1Hz U”lsé%ri‘fd OH to 3E8H 03H
00COH Frequency (3) 0.1Hz Unlsé%?ted OH to 3E8H 03H
00C1H Frequency average 0.1Hz Unlsé%?ted OH to 3E8H 03H
00C2H PF (1) 0.001 | Signed 16bit | FC18H to 3E8H 03H
00C3H PF (2) 0.001 | Signed 16bit | FC18H to 3E8H 03H
00C4H PF (3) 0.001 | Signed 16bit | FC18H to 3E8H 03H
00C5H PF average 0.001 Signed 16bit | FC18H to 3E8H 03H
88533 :kASSBBZ Integral active power (1) Ok'\(/)\?hl Unss;%?ted OH to 3B9ACIFFH 03H/10H
8823: jl(/lss?; Integral active power (2) ?(I\(/J\?hl Un?)s;%?ted OH to 3BOACOFFH 03H/10H
ggggﬂ :k/ISS?SZ Integral active power (3) (:('\(/)\?hl Un?)s;%?ted OH to 3B9ACIFFH 03H/10H
Docor <vises | poner 02| o | US| oHto B2D0sDFDH oo
00GEH <Maps | resiee pover (1) ke | o | OH to 3BOACOFFH 03H/10H
88823 :III/ISSBB>> :gfcg{\?é power (2) gv(;(:; Un?)s;%?ted OH to 3BI9ACIFFH 03H/10H
00BSH <MSBs | resaitee power (3) b | aobt | 0Fito 389ACOFFH 03H/10H
OOD5H <hasts | roactive power kvarh | aobi | O to B2DOSDFDH 03H
88833 :III/ISSBBZ ?;Sgigkt power (1) g\?,gr% Un?)s;%?ted OH to 3BI9ACIFFH 03H/10H
00D6H <Mims | apparent pover () kvan | s | OH to 3BOACOFFH 03H/10H
O0BBH <MsBs | apparent power (3 kvan | b | OFito 3B9ACOFFH 03H/10H
OODDH <hises | apparent power kvan | aobi | OFitoB2DOSDFDH 03H

*’Range’ is not the measurement range, it shows the data range.
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Data register Name Unit Kind of data Range: Hexadecimal FlJCT)c(:jtieon
OoDEH ises | power (5 | awn | k.| oo 3BOACORFH -
006055 | eyl epriacve | 00T | Urmuned | o, sponcore
D0EsH <mses | power Gy | lawn | ot | OH 10 3BOACOFFH 08H/10H
O o e e | i | 3 | ovtosmonpron
CEse eyt | bt | VB ovmssoren
socy<L5e- | meyaleport | 9001 | Urmuned | o, sponcore
Ceniee ot | 0% | VR v
e A5 Tom e oont | 01| Ut | o4 srospron
JoEEH LS8 an;svtvaer;t?ln)eous active 0.0%% | signed 32bit | FAOALFO1H to SFSEOFFH 03H
JOFOH <LSB> ot oy - active 099 | signed 32bit | FAOALFOLH to 5F5EOFFH 03H
dorzn s L”;Vt,aer;t??:‘)eous active 0.0%% | signed 32bit | FAOALFO1H to SFSEOFFH 03H
oo LB ;‘C)tti?,'eigsgfvgtraneous 099 | signed 32bit | EE1ESDO3H to 11E1A2FDH 03H
ooHLSB I'Onosvtvir;t?ln)eous reactive | Q001 | signed 32bit | FAOALFOLH to SFSEOFFH 03H
DoroH cLuBy L”;Vtvaer:t?z”)eous reactive | 0001 | signed 32bit | FAOALFOLH to SFSEOFFH 03H
Ty L”(f\fvi?t?sf‘)eous reactive | 0001 | signed 32bit | FAOALFOIH to SFSEOFFH 03H
SoELn LBy I;Oﬂi\i,lsg\]:,z?eous 0001 | signed 32bit | EE1ESDO3H to 11E1A2FDH 03H
e I Sl e
0101t <mses | power @) | kwa | st | OH 1o SFSEOFFH 03t
e 150> oo | 0BT | Ut | o ssor
oot Ass | Tom e | 00 | VBT | oo neuron
81833 :IMSSBBZ Voltage 1 0.01V U”;;%?ted OH to 3BYACOFFH 03H
O100H <msss | Vollage 2 ooty | UnS9ned | o 10 3BOACOFFH 03H
818@3 :"MSSE; Voltage 3 0.01V U”;;%?ted OH to 3BYACOFFH 03H
JIOEI=ES2 | voltage average 0.01V unsigned | oH to 3BOACIFFH 03H
818E: :,bISSBBi Line voltage 1-2 0.01V U”?)S;%ri‘ted OH to 3B9ACOFFH 03H
81123 :kﬂssii Line voltage 2-3 0.01V Unss;%?ted OH to 3BOACOFFH 03H
0113k <hrsps | Line voltage 3-1 ooty | UnS9ed | o 1o 3BOACOFFH 03H
83;‘3 :IMSSBBZ Line voltage average 0.01V U”;;%?ted OH to 3BOACOFFH 03H

* 'Range’ is not the measurement range, it shows the data range.
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Data register Name Unit Kind of data Range: Hexadecimal Fuclz)c(:jtieon
81133 zkASSE:; Current (1) 0.001A U”;;%de OH to 3BIACOFFH 03H
81133 :kﬂssii Current (2) 0.001A U”;;%?ted OH to 3BOACIFFH 03H
gﬂéﬂ zkASSBBZ Current (3) 0001 | U9R€ | o 1o 3B9ACOFFH 03H
gﬂEE :,'fé%i Current average 0.001A U”;;%?ted OH to 3BOACIFFH 03H
0120H Frequency (1) 001Hz | U9Red | o 1o 2710H 03H
0121H Frequency (2) 0.01Hz U”fé%?fd OH to 2710H 03H
0122H Frequency (3) 0.01Hz Unlsé%?ted OH to 2710H 03H
0123H Frequency average 0.01Hz Unlsé%?ted OH to 2710H 03H
TS Tl |qoouw | US| onsrscore
81223:&3’3551 {:rezsc‘i;:/tad;mr;‘; 0.001kvar U”;;%ri‘fd OH to 5FSEOFFH 03H
oLt b Pttt | g ponun | US| oo sescorer
otsmtse | rmenidens oo | US| o
gigill-llj/ISSBI; Frfreeascetir\]/ted:g\:\?enrd(export)) 0.001kvar Un?flz%ri]te ‘ OH to SFSEOFFH 03H
gigg:ZkASSBBZ Fcrfﬁzgtgma”d 0001 | Unsaned | o 1o sEsEOFFH 03H
gggﬂzl\ﬁi Fcrfﬁzgtgma”d 0001 | Unsaned | o 1o sEsEOFFH 03H
gijgnzbssBBi Fcrfﬁzgtgma”d 0001 | UnSaned | o 1o sEsEOFFH 03H
0144H PF status — U”lsé%?ted OH: even, 1H: Lag, 2H: Lead 03H
gijgﬂ:kfé%i gg\t;éri”tegra' active 0.01kWh U”;;%?ted OH~3B9YACOFFH 03H
N I el
e N S e—
oLttt Toregsl | 0000 | Ul | onapancorer
oLt | Ton ey | 0000 | Ul | ousponcare
oLty Tolriogal | 0000 | Ul | o _apancorer
oLotidsty | Tom eyt | 0000 | U | o1 sponcare
01A2H Temperature 0.1°C Si%rk‘)id FC18H to 3E8H 03H
ggggEZkASSBBZ Phase voltage THD@® | 0.001% Ségzrt‘)?td FFFOE580H to 61A80H 03H
ggggﬂ:bssii Phase voltage THD@ 0.001% Sé%rl‘)?td FFFO9E580H to 61A80H 03H
83383:&85551 Phase voltage THD® | 0.001% Sé%rt‘)?td FFFOE580H to 61A80H 03H
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Data register Name Unit Kind of data Range: Hexadecimal Fucl:)c(:jtieon
GosEticmsEs | avarage | 000% | QLY | FROESEO to 6180 o3
83223:@; Line voltage THD 1-2 0.001% Sé%rl‘)?td FFFOE580H to 61A80H 03H
OPANLS | Linevoltage THD 23 | 0.001% | ' | FFFOES80H to 61AB0H 03H
ggﬁgﬂ:b@i Line voltage THD 3-1 0.001% Sé%rl‘)?td FFFOE580H to 61A80H 03H
opan==s ;U]eer;;gage THD 00019% | SO | FrFoESBOH to 61A80H 03H
8;?3:::\‘/'58882 Current THD® 0.001% Sé%rl‘)?td FFFOE580H to 61A80H 03H
832@3:@3; Current THD@) 0.001% Sgi%rt‘)'ftd FFFOE580H to 61A80H 03H
PR 22" Current THD® 00019% | 59" | FrFoESBOH to 61A80H 03H
83253:&2%1 ac\gzgteTHD 0.001% Sé%rl‘)?td FFFOE580H to 61A80H 03H
I3nitromsas | comerbionvaie ) | 001 | by | OH 10 3BIACOFFH 03
303k <MSB> | comerbonvalue (2) | 001 | gt | OH 1o 3B9ACOFFH 03H
Ispsi s | converdionwalue )| OO | g | OHI0 3BIACOFFH 03+
13574 <MSB> | comersion vae oor | A | ontoB2DOSDRDH 03H
gggﬂ :k/ISSBBZ Conversion value (1) 0.01 U”;;%?ted OH to 3BIACOFFH 03H
125;’: zk/ISSBB>> Conversion value (2) 0.01 Unss;%?ted OH to 3B9AC9FFH 03H
igggﬂ :"MSSE; Conversion value (3) 0.01 U”;;%?ted OH to 3BIACOFFH 03H
1253: zk/ISSBB>> Total conversion value 0.01 Unss;%?ted OH to B2DO5DFDH 03H
FCROH<MSE | acive power | kW | sz | OHto B2DOSDFDH 03H
i T snagie | 0T | OIS | ouomeosoron
L S A I B e LT
o s, | S | VST |onomomsoron
L S I e e LT
jcomLsey e el | oo | VSO | o sesacore
e | o | T ov s
sccaiise: Nox e e | aooin | VST | o oseoncore

*'Range’ is not the measurement range, it shows the data range.

<LSB>: Least Significant Byte
<MSB>: Most Significant Byte

note 1) 03H: Read  06H/10H: Write

2) Data register except specified is “0”.

3) If each setting value is wrote by communication, it memories to internal memory at the same
time. Therefore, change setting frequently makes the internal memory’s life short. Avoid to
usage like this.

4) Write a data within the range when you write it.
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7.5 DL/T645-2007 communication
7.5.1 Overview of DL/T645-2007
Only 2007 version of DL/T645 is supported. Other version is not supported.

€ DL/T645-2007 transmission settings are as below.

Transmission format 8bit
Parity Even (fixed)
Stop bit 1bit (fixed)
Response time 50ms (fixed)
Stop time between byte 500ms or more
& Frame format
Frame start number 68H
A0
Al
, A2
Address field A3
A4
A5
Frame start symbol 68H
Control code C
Data field length L
Data field DATA
Check code CSs
End symbol 16H

Address field (AQ to A5)
Address (device number) is consisted of 6-byte (12-digit), but the range is 0 to 9999.
(When the number of digit is not filled, it fills it up with ‘0’.)
Transmission address ‘999999999999H’ is not supported.
Address field supports wild card. It fills it up with AA from the lower to upper without any value.
When it transmits address field, it transmits from lower to upper. (A0 A1 A2 A3 A4 Ab)

Ex.) In case of that the address is 55H.
- Correct address field

Transmission format
Without wild card 55 00 00 00 00 00
With wild card 55 00 AA AA AA AA

*Case that is NG with wild card

Address field Reason
55 00 00 AA 00 AA There is ‘00’ between ‘AA’ and ‘AA’.
55 00 00 A0 AA AA A3 of address field is not ‘AA’.
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Control code (C)

C
D7 D6 D5 D4 | D3 | D2 | D1 | DO
Transmission | Slave response Subsequent .
A Function code
direction flag frame flag
ltem Contents
Transmission direction (D7) 0 Command frame from master
1 Response frame from slave
Slave response flag (D6) 0 Slave response is correct.
1 Slave response is wrong.
Subsequent frame flag (D5) 0 No subsequent data
1 With subsequent data
Function code (D4 to DO) 00000 | Vacant

01000 | Not support

10001 | Read out data

10010 | Not support

10011 | Read out transmission address (device number)
10100 | Write data

10101 | Write transmission address (device number)
10110 | Not support

10111 | Change transmission speed

11000 | Change password

11001 | Not support

11010 | Reset integral power

11011 | Not support

Data field length (L)
It is byte count of data field.
Read :L=200, Write: L=50 L=0 means no data field.

Data field (DATA)
Data field is consisted of ‘data type’, ‘password’, ‘workers code’, ‘frame number’ and so on.
The content differs according to the control code.
When data is transmitted, 33H is added to each byte. When data is received, 33H is subtracted from
each byte.
Ex.) Transmission in case of that data identification is ‘04 03 FF 00 (DI3. DI2, DI1, DIOY’

Code Value Calculation
DI3 37 =04+ 33
DI2 36 =03 +33
DI1 32 =FF+33 _
(FF + 33 equal 132. But it makesl byte data, 32.)
DIO 33 =00+ 33

It transmits from the lower, data field is ‘33 32 36 37(DI0 DI1 DI2 DI3)".

Ex.) In case of the receiving data is ‘45 34 (N1 NO'. (Receive voltage 112V)

Code Value Calculation
N1 12 =45-33
NO 01 =34-33

It receives from the lower, it is ‘NO N1" and the voltage is 112V.
(It receives with hexadecimal but it doesn’t convert the value subtract 33 to decimal.)
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Check code (CS)

It is lower 1 byte in total of all byte from frame start symbol to data field.

Ex.) In case of that the transmission command is ‘68 01 00 00 00 00 00 68 11 04 33 33 34 33 CS 16,
Check code (CS) is as below.
68+01+00+00+00+00+00+68+11+04+33+33+34+33=1B3

CS =B3 (CS is lower 1 byte.)

End symbol (16H)
There is 16H at the end of frame.

€ Command for each control code

Read out data

Data read out by the data identifications.

-Command from master; Control code 11H
68H | AO | A1 | A2 | A3 | A4 | A5 | 68H 11H 04H

Transmission address
(AO to A5 or AAH)

=
Control code Data length | continue

o Do | DI1I | D2 | DI3 CS 16H
X Data identification
continue (Add 33H to data identification value)
-Response from slave (normal)
68H | AO | A1 | A2 | A3 | A4 | A5 |68H |91H L
Transmission address _Data_lt_engf[h =~
(AO to A5) (Data identification byte | continue
+data byte)
- Do | pbiL | D2 | D13 NL | - | Nm Ccs | 16H
continue Data ide.ntifica.tion. Data (Add 33H to measuring
(Add 33H to data identification value) value and setting value)

Read out transmission address
It read out the transmission address (device number).
It is available only when master and slave is 1:1.
-Command from master; Control code 13H

68H | AAH | AAH | AAH | AAH | AAH | AAH | 68H 13H 00H CS 16H
Transmission address (AAH fix) Control code

*Response from slave (normal)

68H | AO | A1 | A2 | A3 | A4 | A5 | 68H | 93H | O6H =
Transmission address read out from slave continue
= A0 | AL | A2 | A3 | M | A5 CS | 16H
continue Transmission address read out from slave

*No response when slave is abnormal.
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Write data
It is available only with pressing <MODE> key (programming key).
Without pressing programming key, it doesn’t response.
For data writing, authorization level (PAO) should be designated, but only ‘0’ is supported.
For workers code, it doesn’t record and the code is fixed to ‘0’.

-Command from master; Control code 14H
Data length (L); Byte count of data identification + Byte count of password authorization level +
Byte count of password + Byte count of workers code + Byte count of data to write

68H | AO | A1 | A2 | A3 | A4 | A5 | 68H 14H L -
Transmission address Control code continue
(AO to A5 or AAH)
- DIO | DI1 | DI2 | DI3 PA PO | P1 | P2 -
continue Data identification Authorization level Password continue
(33H fix) (P2:33H fix)
= co | c1 | c2 | c3 N1 | -~ | Nm | CS | 16H
continue Workers code (33H fix) Writing data

-Response from slave (normal)
| 68H | A0 | AL | A2 | A3 | A4 | A5 | 68H | 94H | 0OH | CS | 16H |

Write transmission address
It writes the transmission address (device number). It is available only when master and slave is 1:1.
Without pressing programming key, it doesn’t response.
Command from master; Control code 15H
68H | AAH | AAH [ AAH | AAH | AAH | AAH | 68H 15H 06H =
Transmission address (AAH fix) Control code continue

A0 | A1 | A2 | A3 | A | A5 | CS | 16H
Transmission address to write slave
(Add 33H to transmission address value)

=
continue

-Response from slave (normal)

68H | A0 | AL | A2 | A3 | A4 | A5 | 68H | 95H | ooH | cs | 16H

New transmission address

*No response when slave is abnormal.
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Change transmission speed
It changes the transmission speed after it returns the response.
Command from master; Control code 17H

68H | AO | A1 | A2 | A3 | A4 | A5 | 68H 17H 01H Z CS |16H
Transmission address Control code Transml_ssmn Speed
(bit flag)
bit Transmission speed [bps]
Transmission speed Bit 7 38400
(bit flag) Bit 6 19200
Bit5 9600
Bit 4 4800
Bit 3 2400
Bit 2 1200
Bit 1 vacant
Bit 0 vacant

-Response from slave (normal)

68H | AO | A1 | A2 | A3[A4[A5] 68H | 97H | O1H Z CS | 16H
. Transmission speed
Transmission address ;
(bit flag)

Change password
It changes password.
It is available only with pressing <MODE> key (programming key).
Without pressing programming key, it doesn’t response.
For changing password, authorization level (PAO) should be designated, but only ‘0’ is supported.
-Command from master; Control code 18H

68H | AO | A1 | A2 | A3 | A4 | A5 | 68H 18H OCH =
Transmission address Control code continue
DIO | DI1 | DI2 | DI3 PA PO | P1 | P2
= 34 3F 3337 . o i =
. Designate authorization | Designate the present .
Continue | (Add 33:,H”t_o 01 0C 00 04) level (33H fix) password (P2: 33H fix) continue
(Only "0” is supported.)
- PAN POn Pln P2n CS | 16H
continue Authorization level for p_assword New passwc_)rd
to change (33H fix) (P2n: 33H fix)
-Response from slave (normal)
68H | AO [ A1 | A2 | A3 [ A4 | A5 | 68H | 18H | 04H =
Transmission address continue
PAN POn | Pin | P2n | CS | 16H
Authorization level for changed Changed password
password (33H fix) (P2n: 33H fix)
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Reset integral power

It reset all integral power.
For reset integral power, workers code should be designated, but it doesn’t record and the code is
fixed to ‘0. It is available only with pressing <MODE> key (programming key).

Command from master; control code 1AH

68H | AO | A1 | A2 | A3 [ A4 | A5 | 68H 1AH 08H =
Transmission address Control code continue
= PA PO | P1 | P2 =
continue Authorization level (33H fix) Password (P2: 33H fix) continue
= co C1 C2 C3 CS | 16H
continue Workers code (33H fix)
-Response from slave (normal)
| 68H | A0 | AL | A2 | A3 | A4 | A5 | 68H | 9AH | 00H | CS | 16H |
Abnormal command from slave
Control code (C); COH (Response from slave is abnormal.)
+ Control code when error occurs.
68H | AO | A1 | A2 | AB | A | A5 | 68H C 01H ERR 16H
Control code Error code
(bit flag)
Bit flag Contents
Contents of Bit 7 Not support
error code Bit 6 Not support

Bit 5 Not support
Bit 4 Not support
Bit 3 Impossible to change transmission speed
Bit 2 Password mistake
Bit 1 No request data
Bit O Other errors

Conditions for no response

With the below conditions, slave doesn’t response.
- Parity error
-CS error
-Data length (L) doesn’t match byte count.
Error at write or read of transmission address
*Not press programming key (<MODE> key)

Programming key

Programming key is <MODE> key.
With every display, it is possible to change the settings only when pressing <MODE> key.
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7.5.2 Data list
Data identification Data .
DIz | DI, | DIy | Dlg Name format unit byte range R/W
00 | Transmission protocol X — 1 ggf}fggfgl 1:Modbus R/W
. 0:8bit-Odd, 1:8bit-None
04 | 05 | oo | 01 | Transmission format X — 1 2-8bit-Even R/W
02 | Stop hit — 1 1,2 R/W
03 | Response time XX ms 1 1to 99 R/W
01 | CT type 2" X A 1 |1,5 RIW
02 Eqmary side current of XXXXX A 2 | 1t065535 RIW
041 05| 01 o3[ VT ratio XXX XX — 3| 100 to 60000 RIW
09 | Conversion rate (P) XX XX — 2 0 to 9999 R/W
OF | Conversion rate (-P) XX XX — 2 0 to 9999 R/W
00 | Auto-off XX min 1 0 to 99 (0: always ON) R/W
01 | Luminance X — 1 1to5 R/W
. . 0to 99
s | 05 | o3 02 | Auto display start XX min 1 (0: fix display item) R/W
03 | Display cycle XX min 1 1to 99 R/W
04 | remperature correction XXX.X °c 2 | -100.0to 100.0 RIW
05 | Update cycle XX 100ms 1 1 to 10 R/W
_ 1:sliding block
00 | Power demand type X 1 >-fixed block R/W
04 | 05 | o5 | 01 | Power demand intervall XX 1min, 1 1to 60 R/W
02 | Power demand interval2 XX 1min, 1 1to 60 R/W
03 | Current demand interval XX 1min, 1 1to 60 R/W
01 gg\t;"er'”tegra' active XXXXXXXX | kwh | 4 | 0to999999.99 R
00 | 15 | 00 | 00 | Integral active power (1) | XXXXXX.XX kWh 4 0 to 999999.99 R
29 Integral active power (2) | XXXXXX.XX kWh 4 0 to 999999.99 R
3D Integral active power (3) | XXXXXX.XX kWh 4 0 to 999999.99 R
0B gg\t;ér'”tegra' reactive | yyxxxX.XX | kvarh | 4 |0to999999.99 R
00 | 1F | 00 | 00 | Integral reactive power (1) | XXXXXX.XX | kvarh 4 0 to 999999.99 R
33 Integral reactive power (2) | XXXXXX.XX kvarh 4 0 t0 999999.99 R
a7 Integral reactive power (3) | XXXXXX.XX kvarh 4 0 t0 999999.99 R
09 ggﬂr‘”tegra' apparent |y yxxxx.xx | kvVAh | 4 | 0to999999.99 R
00 | 1D | oo | 0o | integral apparent power (1)] XXXXXX.XX kVAh 4 0 to 999999.99 R
31 integral apparent power (2)] XXXXXX.XX kVAh 4 0 to 999999.99 R
45 integral apparent power (3)] XXXXXX.XX kVAh 4 0 to 999999.99 R
02 Total integral XXXXXX.XX | KWh | 4 | 0to999999.99 R
export active power
16 Integral export active XXXXXXXX | kWh | 4 | 0to999999.99 R
power (1)
00 00 | 00 Integral export active
2A gra exp XXXXXXXX | kWh 4 | 01t0999999.99 R
power (2)
3E Integral export active XXXXXXXX | kwWh | 4 | 0to999999.99 R
power (3)
oc Total integral export XXXXXX.XX | kvarh | 4 | 0to999999.99 R
reactive power
20 Integral export XXXXXX.XX | kvarh | 4 | 0to999999.99 R
reactive power (1)
00 00 | 00 Integral export
34 gral exp XXXXXX.XX | kvarh 4 | 0t0999999.99 R
reactive power (2)
48 Integral export XXXXXXXX | kvarh | 4 | 0to999999.99 R

reactive power (3)
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Data identification Data .
DI5 | DI, | DIy | Dlg Name format unit byte range R/W
00 Total instantaneous XX XXXX KW 3 | -79.999 to 79.999 R
active power
01 Instantaneous active XX XXXX KW 3 | -79.999 to 79.999 R
power (1)
02 | 03 | 02 | oo | nstantaneous active XX XXXX KW 3 | -79.999 to 79.999 R
power (2)
03 Instantaneous active XX XXXX KW 3 | -79.999 to 79.999 R
power (3)
FF Instantaneous active 12

power data block

00 Total instantaneous XX XXXX kvar 3 |-79999 to 79.999 R
reactive power

Instantaneous reactive

01 XX XXXX kvar 3 |-79999 to 79.999 R
power (1)

02 | 04 | 02 | oo | Instantaneous reactive XX XXXX kvar 3 |-79.999 to 79.999 R
power (2)

03 Instantaneous reactive XX XXXX kvar 3 |-79999 to 79.999 R
power (3)

FE Instantaneous reactive 12 R

power data block

Total instantaneous

00 apparent power XX XXXX KVA 3 0 to 99.9999 R

01 g’;;i?éi?i?v‘fer O XXXXXX | KVA | 3 |0to99.9999 R

02 | 05| 02 | 00 g‘ps;?:g?%g‘ﬁer @ XX XXXX KVA 3 | 0to99.9999 R
03 !‘psgz?éf]'t“;‘;‘;fer ) XXXXXX | KVA | 3 |0to99.9999 R

|| oot speerent 2 .

01 Voltage 1 XXX. X \Y 2 0 to 999.9 R

02 | o1 02 00 Voltage 2 XXX. X \% 2 0 to 999.9 R
03 Voltage 3 XXX. X \% 2 0 to 999.9 R

FF Voltage data block 6 R

01 Line voltage 1-2 XXX.X \% 2 0 to 999.9 R

02 | oc 02 00 Line voltage 2-3 XXX.X \% 2 0 to 999.9 R
03 Line voltage 3-1 XXX.X \% 2 0 to 999.9 R

FF Line voltage data block 6 R

01 Current 1 XXX XXX A 3 0 t0 999.999 R

02 | 02 02 00 Current 2 XXX XXX A 3 0 to 999.999 R
03 Current 3 XXX XXX A 3 0 to 999.999 R

FF Current data block 9 R

00 Power factor (average) X XXX 2 -1.000 to 1.000 R

01 Power factor 1 X XXX 2 -1.000 to 1.000 R

02 | 06 | 02 | 00 | Power factor 2 X XXX 2 -1.000 to 1.000 R
03 Power factor 3 X XXX 2 -1.000 to 1.000 R

FF Power factor data block 8 R

02 | 80 | 00 02 | Frequency (average) XX.XX I;|z 2 0to 99.99 R
07 | Temperature XX.X C 2 -99.91t0 99.9 R

*For signed data, the upper bit shows the sign. ‘0’ shows plus and ‘1’ shows minus.
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Chapter 8 How to update the firmware

The firmware of Eco-POWER METER can be upgraded via USB communication.
KW Upgrade Tool and USB cable is necessary to upgrade the firmware.
Use the latest KW Version Upgrade Tool.

8.1 How to install USB driver

It is necessary to install USB driver (kw9musb_vxxx.inf) for connecting KW9M Eco-POWER METER
via USB communication.

* Once installing USB driver, it is not necessary to install from the second time.

* When you change the using port, install the driver again.

Turn on KW9M and connect KW9M and PC via USB cable.
After that, install USB driver according to your OS.

RN

USB cable
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8.2 How to update the firmware

8.2.1 Connect PC and Eco-POWER METER
Connect a PC via USB with Eco-POWERE METER.

8.2.2 Prepare Eco-POWER METER to update

Shift the device to update mode according to the below procedures.
1) Press 2 keys of <MODE> and <ITEM/A> for 10 seconds.

2) Password entry window will be displayed. Enter the password.

[PROG] on the upper line and the current version [x.xx] on the middle
line are displayed.
This is ready to update the firmware of Eco-POWER METER.

c3 D
3 Co

8.2.3 Update the firmware using KW Version Upgrade Tool
Connect Eco-POWER METER to PC via USB cable.

1) Start “KW Version Upgrade Tool".

2) Select “KW9M” at Type, it changes the window for KW9M.

KW Version Uperade Tool E|§|@

Eile Settinge Language Help

Type: | KWOM

D

LINIT
R

Wer,

Unit firrmweare: Yerl.00

[

Wersion

] I Update l [

Exit

3) Set using port and timeout with [Communication settings].

Gommunication settings

Faort:

Timeaut:

COM7

1

w

w

QK

i [ Cancel
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4) Click [Refer] and it opens the window to select firmware.
Select file to update “kw9m_verxxx_verup.kw9” and click [Open].
*You can download from our website the latest firmware.

KW Version Uperade Tool g|§|®

File Settine Lanewaee Help

Type: |KW9M hd |

UMIT Wer,
k0

Unit firrmweare: Yer1,00

i et ]

I WErsion ] [ Update l I Exit

5) When selected file name is displayed, click [Update].

KW Version Uperade Tool

Filz  Settine Languaee Help
Type: KR b
UMNIT Wer, ,
KON Uit firrmweare: Werl,01 : :
firmikworn_ver101_verup kwg || Refer |
WErsion i Update } Exit
e KW Ver=zion Uperade Tool §

hen timed out error is occurred, check the below.

*Is Eco-POWER METER ready to update? 3 Communication has timed out.

*Is USB cable connected correctly?

*Are communication port and timeout value
conformed?
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Click [Version] and it displays the current version. After it shows the version, you need to
update the firmware if it is not necessary. If not, Eco-POWER METER can’t be used.

KW Version Uperade Tool

Filz  Settine Languaee Help

Type: KR b

UMNIT Wer,
Lnit firrmeare: Werl,00

KR 1.00 | [m]

( WErsion )| [ Update ] ’ Exit ]
N—

nes When you have used KW Version Upgrade Tool before, it displays the last updated

firmware. If the firmware was moved, the error window will be appeared.
Select firmware again and update it.

6) When it starts updating, the indicator is appeared and it updates to the selected firmware.

kW Yerzion Uperade Toaol

r
Firmware downloading. .. ... Pr o

(RANRARNARRNARAANRR Lo

Do not turn off Eco-POWER METER.

84




KW9M Eco-POWER METER

7) When it completes updating the firmware, the complete window will be appeared.
Click [OK].

KW Yerzion Uperade Tool [5_<|

8) Cell of unit that its firmware is updated correctly is blue.
You can confirm with the display of Eco-POWER METER and the display will return to measuring.

KW \ersion Uperade Tool Elil@

File Settine  Language Help
Type: |KW9M V|
LIMIT Wer, .
KO 101 Unit firrmweare: Werl, 01
_ﬁrm¥kw9m_\rerlﬂl_verup.kwg| Refer
[ Wersion ] I Update | [ Exit ]

[When it doesn’t update correctly]

After completing download, cell of unit that updating is failure is red.

On the display of Eco-POWER METER, [PROG] is displayed on the upper lineand [ - - - - ]is
displayed on the middle line.

Check and confirm the wiring of Eco-POWER METER and so on and update again.

KW Verzion Uperade Tool |Z||E|E|

File Settine Language Help

Type: | =] hd |

Prol

UNIT WEr, - - - -

kwem 0 1op TEfmesresverdon
|_ﬁrm¥kw9m_\terlul_verup.kwg| Refer

[ Wersion ] |  Undate | [ Exit

9) Click [Exit] to close KW Version Upgrade Tool.
You can use Eco-POWER METER as itis.
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Chapter 9 Specifications

9.1 Main unit

Rated supply voltage

100 to 240V AC
100 to 300V DC

Rated frequency 50/60Hz

Nominal power consumption Approx. SVA (240V AC at 2520)
Approx. 3W (240V DC at 257C)

Inrush current 30A or less (240V AC/DC at 25°C)

Allowable supply voltage

85 to 264V AC (85 to 110% of rated supply voltage)

Allowable momentary
power-off time

Ambient temperature

10ms

Accuracy guarantee  -10 to + 55°C
Operation -25to + 55°C
Storage -251t0 + 70°C

Ambient humidity

30 to 85%RH (at 20°C) non-condensing

Breakdown voltage (initial)

a) enclosure ¢ all terminals
b) between insulated circuits
*power supply terminals
&other terminals

Between the isolated
circuits: 2000V/1min

Insulation resistance (initial)

-RS485 terminals
&other terminals
~measured current input terminals
& other terminals

Between the isolated
circuits: 100 MQ or more

Vibration resistance

10 to 150Hz (7.5 minutes/cycle)
single amplitude:0.075mm (1h on 3 axes)

10 to 55Hz (1 minute/cycle)
single amplitude:0.375mm (1h on 3 axes)

Shock resistance

Min. 294m/s? (5 times on 3 axes)

Display method

LCD with backlight

Display updated cycle

100 to 1000ms (set with setting mode)

Power failure memory method

Internal memory (overwrite 10'° or more)

Degree of protection

Front: IP51 Back: IP20

Sea level altitude

Under 2,000m

Dimensions W/H/D

96 x 96 x 56 mm (without terminal block)
96 x 96 x 68 mm (with terminal block)

Weight

Approx. 450g

Terminal connection

Cable conductor cross section

Single wire / stranded cable 1pc.
0.5 to 4mm? (AWG20to 12)

Single wire/ stranded cable 2pcs.
0.5to 2 mm*” (AWG20 to 14)

Stripping length 7-8mm
Connection method Screw M2.5
Tightening torque 0.4t00.5Nm
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9.2 Input Specifications

Measured data

AC sine

Phase/wire system

Single-phase two-wire (1P2W) (max.3-circuit)
Single-phase three-wire (1P3W)
Three-phase three wire (3P3W)

Three-phase four-wire (3P4W)

(common)

Applicable power system

100V system, 200V system, 400V system

Measured frequency 50/60Hz
Sampling 1.024MHz (approx.1.0 4 s)
Sampling rate q 100ms
Data update 2.25s for Harmonics
1P2wW L-L 0-500V AC
L-L 0-500V AC
Input voltage . LN | 0-250V AC
P g 3P3W L-L | 0-500V AC
L-L 0-500V AC
3paw L-N 0-289V AC
Impedance 2 MQ or more (L-N; V1/V2/V3 - Vn)
Voltage | Resolution 0.01V
Power consumption | Approx. 0.2VA (L-N; V1/V2/\V/3 - Vn)
Accurac *1 0.2%
y *0.5% for 3-1 voltage of 1P3W, 3P3W and line voltage of 3P4W.
1.00 to 600.00 (set with setting mode)
VT ratio *V/oltage transformer (VT) is required when you measure a load with
voltage over rated voltage. (Rated secondary voltage of VT is 110V.)
*When it input direct, VT ratio is set to 1.00.
Input current Primary current 65535A or less
(with CT) Secondary current | 1A or 5A (set with setting mode)
Max. current 10A (200% of the rating)
- 5 .
Current Overload capacity | 1000% of the rating for 3s
Resolution 0.001A
Power consumption | Approx. 0.2VA
Accuracy *1 0.2%
*0.5% for 2(N)-phase of 1P3W and 2(S)-phase of 3P3W.
0.5%
Power | Accuracy *1 Active power Class 0.5S (IEC 62053-22)
Reactive power Class 2 (IEC 62053-23)
Tempera- Accurac +5.0°C (after ambient temperature correction with setting mode)
ture y Passing 2 hours or more after energized

*1 Without error of current transformers (CT) and voltage transformers (VT)
-It measures from 0.1% of CT secondary current.
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9.3 Communication Specifications

<RS485>

Interface

Conforming to RS485

Communication method

Half-duplex

Synchronous system

Synchronous communication method

Isolation status

Isolated with the internal circuits

MEWTOCOL, MODBUS(RTU), DL/T645-2007

*1

Protocol (select with setting mode)
Number of connected unit 99 (max.) *2
Transmission distance 1200m *3

Transmission speed

38400, 19200, 9600, 4800, 2400, 1200bps
(select with setting mode)

8hit (fixed)

Not available / odd number / even number
(select with setting mode)

Data length
Transmission Parity
format

Stop bit

1bit, 2bit (select with setting mode)

*1 MEWTOCOL is the protocol for PLC from Panasonic.
DL/T645 is the China power-meter standard. Only DL/T645-2007 is supported.

*2 For RS485 converter on the computer side, we recommend SI-35 and SI-35USB (from LINE EYE
Co.,Ltd.). When using SI-35,SI-35USB or PLC from our company (which can be connected up to 99
units), up to 99 can be connected. In case using this system with the other devices, up to 31 can be

connected.

*3 Please check with the actual devices when some commercial devices with RS485 interface are
connected. The number of connected devices, transmission distance, and transmission speed may

be different according to using transmission line.

<USB >

Electric specification

Conform to USB2.0 standard

Connector shape

USB series MiniB

Insulation method

Insulated to internal circuit

Transmission speed

12Mbps(Full-Speed)

Transmission function

Computer link (MEWTOCOL)

*Install the dedicated USB driver before using USB port.
*Do not ground the signal wire of USB communication.
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9.4 Self-diagnostic function
If an error occurs, the following indication will be given.
When several errors occur, [1] are indicated for the designated digits.

Indicator Meaning To recover After recovery
00000001 | Hardware breakdown Change main unit due to
the end of hardware
00000100 | Firmware update failure Update again Start W'th updating
firmware.

00100000 | Internal program error Power on again Before the abnormal

Change main unit due to
10000000 Memory E reakdown the end of internal

or crash
memory

*Includes the possibility that the internal memory life has expired.

9.5 Power Failure Memory
Eco-POWER METER memories integrated electric power and working status to internal memory until
when power supply is off. (Power failure guarantee)
And every time to change each setting, each setting value is memorized to internal memory at the
same time. Rewritable times are limited. Especially be careful if you set by communication.
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Chapter 10 _Mounting
10.1 Dimensions
10.1.1 Main unit
(Unit: mm)
(Clearance: *=1.0)

~._ M2.5

= = Tightening toraque:0.4~0.5N=*m

(68.0)

96 14 56 Terminal block
™
- U
0
: =T @}
L) Il
;S ]

USB port
Mounting clip

Mounting screw MAX10

10.2 Panel mounting
(Unit: mm)

#Fanel cut-out ® Panel mounting
1) Remove the mounting clips from the unit.
2) Insert the unit from the front of the panel.
3) Attach the mounting clips at the both side of the case
and secure in place with the screws.
(Tightening torgue: approx. 0.2 to 0.3N-m)
*Applicable panel thickness: 1 to 5Smm

-

ﬁ'&

92 0.5

92 +0.5

Keep enough space for several mountings.
recommended space:

130mm the left, ght, top and bottom

from center of the unit

90



KW9M Eco-POWER METER

Revision History

Issue Date Manual No. Content of revision
November, 2012 WUME-KW9M-01 First edition
February, 2013 WUME-KW9M-02 2" edition

-Correct the errors
-Add 3.5 Low Voltage Directive

April, 2013 WUME-KW9M-03 3 edition
-Add How to update the firmware
September, 2013 | WUME-KW9M-04 4™ edition

-Add note for three-phase four-wire system wiring
-Add condition for Low voltage directive

February, 2014

WUME-KW9IM-05

5" edition

<Change specs>

-Maximum value of primary side current of CT
<Add functions>

- Demand measurement

- Measurement of current THD and voltage THD
- Display updated cycle setting

- Readout power factor status lead / lag

July,2014 WUME-KW9M-06 6" edition
<Change specs>
Accuracy of power measurement
- Power: 1.0% to 0.5%
- Current, voltage: 0.5% to 0.2%
<Add functions>
- Add registeres for reset function
April, 2015 WUME-KW9M-07 7™ edition
-Add comments for recommended breaker and fuse
-Add ‘Symbol List’
July, 2015 WUME-KW9M-08 8™ edition

-Add functions of current cut-off
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