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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 operator
& WARNING and in the worst case could even be fatal.

@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.

A handling error could cause serious physical injury to an operator
& 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.

Copyright and trademark

@ Matsushita Electric Works, Ltd. owns the copyright of this manual.

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

@ Modbus Protocol is a communication protocol that the Modicon Inc.developed for PLC.

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




Introduction

Thank you very much indeed for purchasing

“KW8M Eco-POWER METER”.

In this manual, we explain the usage of “KW8M
Eco-POWER METER” in detail.

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

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 -10 to 50 °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

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.
Do not add voltage and current to an output terminal from outside.

Bl Installation

*Installation and wiring must be performed by expert personnel for electrical work or electric
piping.

*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.
*Eco-POWER METER is designed to be used in a control panel.

-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.

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.

B Cleaning

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

B 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/O 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.






Chapter 1 Unit's Features and Structure

1-1 Features

EWith KW8M 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 also works as an hour meter, that is measured power-on or power-off time, and as a counter that
is for pulse output equipment like flowmeter.

BMEco-POWER METER is designed chiefly to manage saving energy. It is neither intended nor

can it be legally used for billing.

1-2 Unit’s Name and Part Numbers

1-2-1 Main unit
Model No Log function
AKW8111 Not available
AKWS8111H Available
(Common)
Phase and Wire Power Measured Measured Current Terminal
system supply voltage input | current input transformer type
* Single-phase two-wire * 50A Dedicated CT
- Single-phase three-wire lOOféOV *400VAC *100A type Tgrcr:ﬁxval
*Three-phase three-wire 50/60Hz *100/200VAC | -250A (5A,50A(common) (M3@screw)
-Three-phase four-wire -400A /100A/250A/400A)
1-2-2 Dedicated Current Transformer (CT)
Rated primary current Model No
5A
ZOA AKW4801
100A AKW4802
250A AKW4803
400A AKW4804
1-2-3 Options
Product name Model No Remarks
Terminal cover AKT8801 | e
Spare Battery  *1) AFC8801 Required to back up memory and calendar

*1) This is attached to AKW8111H when shipped.



1-3 Measurement items

Item Unit Data range
Integrated electric RActiv_e kWh | 0.00 to 9999999.9
eactive kvarh | 0.00 to 9999999.9
power Apparent | kVAh | 0.00 to 9999999.9
Active kw | 0.00 to 999999.99
g}ztc"’miagg\?v‘éf Reactive kvar | -99999.99 to 0.00 to 999999.99
Apparent kVA | 0.00 to 999999.99
CT1 A 0.0 to 6000
Current CT2 A 0.0 to 6000
CT3 A 0.0 to 6000
Between P1-P0O \Y 0.0 to 9999
Voltage Between P2-P0O \% 0.0 to 9999
Between P3-P0O \% 0.0 to 9999
Electricity charge * 0.00 to 99999999
Unit display 0.00to0 1.00

(LEAD: Leading phase, LAG: lagging phase)

Power Factor -1.00 to 0.00 to 1.00

Communication (Within the range of phase angle 8=-90 to 0 to 90 degree)

Frequency Hz 475 to 63.0

Hour meter ON—tlme hour | 0.0 to 99999.9
OFF-time

Pulse counter 0 to 99999999

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



Chapter 2 Parts Name and Working

2-1 Parts Names

DDisplay indicator - Lighting or Blinking according to the display Panasonic KWEM
(@LOCK indicator *Lighting while in lock mode " '“ :
@T/R indicator *Blinking while communication ® =efreqeeeee - o e e
_rni
@OUT indicator *Lighting when pulse output _l l_l ”_'
L ]
®)Display each value  -Display each measured value b=
*Display each setting value ouT

@MODE Key LG feosd [ A KW W ’
. ' Ewd [(Hz | v | (nar mn? Le*
@SET Key TINE  [rRcE) | EVA l'.'»U?

®ITEM/ A Key
@SHIFT/ V Key

(0Left / Right (<] />>) Keys
@OPTION Key

@ﬁ.l
- @200

Ecq—PDWER METER:

1e 5

'@

(2START/STOP Key

®.-"
@
2-2 Select Keys’ Functions
Key Functions
® <MODE> -Use to select mode
@ <SET> *Use to set each value entered
ITEM *To select measured display
< A > -To shift each mode
*To change each setting value
SHIFT. *To se!ect measured display
9@ < v > - To shift each mode
*To change each setting value
< Left / Right (<] /[>)> | -To change each setting value
@ + ® <SET>+ <MODE> To reset the measured value
@ <SET> *All keys locked
(continuous press 3-sec) *Release lock mode while in lock mode
*To shift power monitoring mode and option mode
©®  <OPTION> (Only AKW8111H)
*To start and stop measuring integrated electric power (active)
@ <START/STOP> for arbitrary period. (from press this key until press it again)
(Only AKW8111H)




Chapter 3 Display of each Value

3-1 Working of Monitor Display

Turn on the power supply and it shifts displays for power monitoring mode and it for option mode by
pressing <SHIFT> key. After selecting mode, it shifts to each measurement display in 1 second.
*Option mode is the function only for AKW8111H. AKW8111 doesn’t have the option mode.

Power Monitoring Mode Option Mode
Panasonic KwW8M Panasonlc KwW8M
oz, O il
o L
(ocK) (LocK)

g ©
g

S

ut) (oun
OPTION
06) Gos®) (A1) (RW) (RWR) 08 fcosd) (A (W) (iR

1080 (Hz) (V) (kvar) (kvark) _— 0 (Hz) (V) (var) &)
(COU) (TIME) (RARGE (RVA) (VAR (COUNT) (TIME) (CHAFGE (RVA) (VAR
D

S22aA
Qz00

Eco-POWER METER

el 7]
aza0

Eco-POWER METER

Displayed measurement items are as below.

| Power Monitoring Mode “Monitor” |
*Integrated electric power (Active, Reactive, Apparent)
*Instantaneous electric power (Active, Reactive, Apparent)
*Current (CT1,CT2,CT3)
Voltage (Between P1-P0, Between P2-P0, Between P3-P0)
*Electricity charge
*Power Factor
*Frequency
*Hour meter
*Pulse counter

| Option Mode “Option” |
*Monthly integrated electric power (Active, Reactive, Apparent)
Daily integrated electric power (Active, Reactive, Apparent)
Hourly integrated electric power (Active, Reactive, Apparent)
*Integrated electric power (Active) for arbitrary period
Calendar




3-2 OQutline for the Working of Power Monitoring Mode Display
It displays measured value as below with Power Monitoring Mode.

Integrated electric power

Integrated —> Integrated —> Integrated
active power <SHIFT> reactive power <SHIFT> apparent power
Press <SHIFT> to shift active—reactive—apparent—active—+ - -.
| <ITEM>
Instantaneous electric power
Instantaneous —> Instantaneous —> Instantaneous
active power <SHIFT> reactive power <SHIFT> apparent power

Press <SHIFT> to shift active—reactive—apparent—active— - - -.

} <ITEM>

Current

L1 (CT1)

—

<SHIFT>

o

L2 (CT2) <SHIFT>

L3 (CT3)

Press <SHIFT>to shift L1 — L2 — L3 — L1—---.

| <ITEM>

Voltage

L1 (P1-PO)

R —

<SHIFT>

 ——

L2 (P2-P0) <SHIFT>

L3 (P3-P0)

Press <SHIFT>to shiftL1 — L2 — L3 — L1—---.

| <ITEM>

Electricity charge

| <ITEM>

Power factor

| <ITEM>

Frequency

| <ITEM>

Hour meter

Load ON-time
(ON-h)

——

<SHIFT>

Load OFF-time
(OFF-h)

Press <SHIFT> to shift ON-h—OFF-h—ON-h—---

| <ITEM>

Counter

| <ITEM>




3-3 Integrated Electric power
-Power on to display the integrated electric power.
*Press <SHIFT>key to shift active power, reactive power, apparent power.

Integrated active power Integrated reactive power Integrated apparent power
(kwh) (kvarh) (kVAh)
ISample of 1234567.8kWHh| 'Sample of 432.1kvarh| ISample of 1234135.7kVAh|
Panasonic KW8&M Panasonic KW8M Panasonic KWaM
102
v
[kwh] 0 [kvarh] O o B N [KVAR]
Lighting TR T Lighting [ G | Lighting
~~ . ~N . AN
\TE?\ SHIFT, o SHIFT
el %] | |=eone s
) \ o) (Tne) fowe) (KVA) (KVAR) —) \ AT (e coecE| (WWA | (EVAR —)
ERBRA 2R
2200 8200
Eco-POWER METER Eco-POWER METER Eco-POWER METER

*Integrated electric power is measured and displayed from 0.00 to 9999999.9 (kWh/kvarh/kVAh).
*The decimal point is changed automatically.

’%0.00 —> 0999999.99 —> 1000000.0 —> 9999999.9 /I

(After reaching the full-scale (9999999.9), the value reverts to 0.00 but continues to measure.)

How to reset the integrated electric power (active/reactive/apparent) |
-Hold down <SET>key and press <MODE>key makes integrated electric power clear.
(Active power, reactive power, apparent power are reset by each.)
Reset
R —

ON
< >
SET> -

<MODE>




3-4 Instantaneous Electric power
*Press <ITEM> key to display the Instantaneous electric power.
-Press <SHIFT> key to shift active power, reactive power, apparent power.

Instantaneous . Instantaneous
Instantaneous reactive power (kvar)

active power (kW) apparent power (kVA)
| Sample of 13.56kW | [Sample of (+)0.03kvar| [Sample of -0.07kvarl | Sample of 13.53kVA |
[kW] [kvar] [kVA]
Lighting Lighting Lighting

Panasonic KW8M Panasonic KW8M Panasonlc KW8M
e Tk ot T T SR R r =

T
(R

.
SHIFT, out
(0G| (cosd) (A ) mEws [kWh " L0G] [coeg) (A ) (W] (wvm

oewes (FiZ | (W (har) (vah g 2 v

OO0 (TN (cwmce (KVA) (KVAD —_— | o (i) e () (A (i
SRR LEaR L]
Q200 @200 Q200

Eco-POWER METER Eco-POWER METER Eco-POWER METER Eco-POWER METER '

Log) (=9 [ A G

varsy

g (1] [
EOT) [TIME [eSE [ WA [KVAR)

*|Instantaneous reactive power is “—(minus)” value when leading phase and it shows “—(minus)“ in the
display. It is “+ (plus)” value when lagging phase, but it doesn’t show “+ (plus)”.




3-5 Current
*Press <ITEM>key to display the current value of the load.
-Press <SHIFT>key to change L1(CT1)-phase, L2(CT2)-phase, L3(CT3)-phase current.
X Before start measuring, select phase and wire system according to the measured load.
When Single-phase 3-wire or Three-phase 3-wire is selected, it doesn’t measure Single-phase 2-wire
system correctly. When Three-phase 4-wire system is _selected, it doesn’'t measure Single-phase
2-wire, Single-phase 3-wire, Three-phase 3-wire system correctly.
Select phase and wire system according to the measured system. (Refer to the explanation of setting

mode.)

L1 (CT1)-phase current (A)
| Sample of L1-phase 50.0A |

L2 (CT2)-phase current (A)
| Sample of L2-phase 50.0A |

L3 (CT3)-phase current (A)
| Sample of L3-phase 50.0A |

Panasonic KW8M Panasonic KW8M Panasonlc KWaMm
T e D T . o
NN i [T
UNN | U LU
A - e - - - o
! [hgin o aluln] i lx
ghting AN S DRIN] R
\ . . .
N Locx Lock LGCR
& T XX
N SHIFT, out SHIFT, our
L0G] [cosd) WA (W (kWD /" 0] (cosd) WA (W | (KR /" L0G) ced) AW (KW (kW
e (Fz | (v [iar ] (b e (Fiz | (V) [har (b S () [V (i ] (e
—> e e — \ 00T (TivE) [coomcs (KVA | (VAR B —— \_ oo (T e (WA (AR ) —|
SHIFT, SHIFT, SHIFT.~ WITEM,
ER2RA SE2RA ClBR gZ
[sTas b
8200 8200 8200
Eco-POWER METER Eco-POWER METER Eco-POWER METER

-When input current exceeds 150%F.S. at each range,

Current measurement parts
Eco-POWER METER measures the current as below.

Q03

EE U% QHJ will be displayed.

Display
System L1 (CT1)

L2 (CT2)

L3 (CT3)

Single-phase two-wire L1-phase current

Single-phase three-wire | L1(R)-phase current

L2 (S)-phase current -

Three-phase three-wire | L1(R)-phase current

L2 (T)-phase current -

Three-phase four-wire | L1(R)-phase current

L2 (S)-phase current

L3 (T)-phase current




3-6 Voltage
*Press <ITEM>key to display the voltage value of the load.
*Press <SHIFT>key to change voltage between P1 and PO, P2 and PO, P3 and PO.
X Before start measuring, select phase and wire system according to the measured load.
When Single-phase 3-wire or Three-phase 3-wire is selected, it doesn’t measure Single-phase 2-wire
system correctly. When Three-phase 4-wire system is _selected, it doesn’'t measure Single-phase
2-wire, Single-phase 3-wire, Three-phase 3-wire _system correctly. Select phase and wire system
according to the measured system. (Refer to the explanation of setting mode.)

Voltage
between P3 and PO (V)

| Sample of P3-P0 200.0V |

Voltage
between P2 and PO (V)

| Sample of P2-P0 200.0V |

Voltage
between P1 and PO (V)

| Sample of P1-P0 200.0V |

Panasonlc KW8M Panasonlc KW8M Panasonic

iR [N oo
200 DN (A
xalulN] TN
DO DRI

Lock
THRK

KW8M
N

[Vl
Lighting

N

TR

oG | (ced) (A ) [aw | [wam

W | (EWn
Ews0 | Hz

g | Hz vam
| [oowT) [T van

ool 7oL

Ut | (T

=R
=6

8200

Eco-POWER METER

8200

Eco-POWER METER

Eco-POWER METER

v
8200 ‘

-When input voltage is under 10.0V at 200V range, and when input voltage is under 20.0V at 400V
range, it displays “0.0” and doesn’t measure. o
-When input voltage exceeds 150%F.S. at each range, B—EE—P%-%B-% 1 will be displayed.
-Voltage measurement parts -
Eco-POWER METER measures the voltage as below.

Display L1V L2V L3V
System
. . Voltage
Single-phase two-wire between P1 and PO
. . Voltage Voltage
Single-phase three-wire between P1 and PO | between P2 and PO
. Voltage Voltage
Three-phase three-wire between P1 and PO | between P2 and PO
Three-phase four-wire Voltage Voltage Voltage
P between P1 and PO | between P2 and PO | between P3 and PO




3-7 Electricity Charge
It displays the standard electricity charge for the integrated electrical power.

-Press <ITEM>key to display the electricity charge.
Electricity Charge
| Sample of 1234567.8 |
Panasonic KwaM
)

woov

N
ORI [CHARGE]
. Lighting

§%//
EERRA
B % n u SWhen the value exceeds ‘99999999’

Eco-POWER METER

L)
55 55

will be displayed.

i

)
)
=

=
o

)

3-8 Power factor
*Press <ITEM>key to display the loads’ power factor.
X Before start measuring, select phase and wire system according to the measured load.
When selected system does not meet it, it can not measure correctly. (Refer to the explanation of

setting mode.)

Power factor

ISample of lagging phase 0.97| ISample of leading phase 0.83]
Panasonic KWaM Panasonlc KW8M
([ e BN
NN e
lrl“:l"-l' [cos @] I'-l’l':l‘ :l'
i u‘;// Lighting - S

i | K

SRZA
Q200 2200

Eco-POWER METER

Eco-POWER METER

3-9 Frequency
*Press <ITEM>key to display the frequency.

Frequency
| Sample of 50.0 |

Panasonlc KW8M

St ]
o /Lighting

Lock
TRK
ouT
Loe)| [cosg A | [(aw | (kWn

e W [ V) [har) (vah
SOINT| (TINE (CHERCE [ WVA | [KVAD

SRR
Q200

Eco-POWER METER
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3-10 Hour meter
*Press <ITEM> key to display the load ON-time or load OFF-time measured by CTL1.

*Press <SHIFT> key to change the load ON-time to load OFF-time.
* "ON-h" and “OFF-h” display disappears after a few seconds by pressing
<ITEM> key or <SHIFT> key.

ON-time (h) | Sample of 76543.2h |
Panasonlc KWaM Panasonlc KWaM
D00 g
e "
I 0010 Blinking the decimal point
P I 1 during measurement of
o N ON-time
T after a few seconds =

CoRRA TIME] —
B4A00 Lighting

Eco-POWER METER Eco-POWER METER
SHIFT,
v
OFF-time (h) | Sample of 34567.8h |
Panasonlc KWaM Panasonlc KW8M
] il il ot
O N | 00

IZ IZ 70Z1 | Blinking the decimal point
00 during measurement of
- N OFF-time

= after a few seconds =

0G| (cosd) A | (W (kMR
e Az ) (v | (war | (wam

LoG | [coed) (A | (W [Kwn

cewed [tz | (V| (ivar) (v

Sl DI
EE2RA (TIME] 7 oo formn 70 1
8200 Blinking 8200

Eco-POWER METER Eco-POWER METER

* When load current is under the setting current for time measurement (HM-A), it measures as
OFF-time. When load current is exceeded to the setting current for time measurement (HM-A), it
measures as ON-time. Current for time measurement (HM-A) is set to under cutoff current (CUTA),
all current is measured as OFF-time.

* Current flow of CT1

awin-NO peo

0 HM-A CUTA  Ratio of load current[%]

—
=p
—

Measured as OFF-h Measured as ON-h



* After reaching the full scale (99999.9h), the value reverts to 0.0h but continues to measure.
ON ON

CT Detection OFF OFF
Full scale

ON-time

OFF-time

How to Reset ON/OFF-time|
*Hold down <SET>key and press <MODE>key makes ON-time or OFF-time clear.
(ON-time and OFF-time are reset by each.)

Reset
ON ----nmm-someee
>
<SET>
0] T
< >
MODE>  —-

3-11 Counter
It displays present count value (pulse input value).
*Press <ITEM> key to display count value (pulse input value).
Count value (COUNT)
| Sample of 100 |

Panasonic KW8M
s

nin
o

L0G) [cosd| A | (W] [kwWn

- ] e i
e
[COUNT] 0200

nghtlng Eco-POWER METER

* After reaching the full scale (99999999), the value reverts to 0 but continues to measure.

How to enter preset value]
-It is entered and set at preset setting mode of MODEL1. (Refer to the explanation of setting mode.)

How to Reset Count value]
*Hold down <SET>key and press <MODE>key makes count value clear.

Reset
ON ----emmmeemee
< >
SET> ¢
ON =--mmmmmme e
< >
MODE>

12




3-12 Outline for the Working of Option Mode Display (only for AKW8111H)
It displays measured value as below with Option Mode.

Integrated
active power

Monthly integrated electric

—

<SHIFT>

Integrated
reactive power

ower

o

<SHIFT>

Integrated

apparent power

Press <SHIFT> to shift active—reactive—apparent—active—+--.

| <ITEM>

Integrated
active power

Daily

integrated electric power

E—

<SHIFT>

Integrated
reactive power

—

<SHIFT>

Integrated

apparent power

Press <SHIFT> to shift active—reactive—apparent—active—+ - -.

} <ITEM>

Integrated
active power

Hourly integrated electric power

R —

<SHIFT>

Integrated
reactive power

 ——

<SHIFT>

Integrated

apparent power

Press <SHIFT> to shift active—reactive—apparent—active— - - -.

| <ITEM>

Integrated active power for arbitrary time

| <ITEM>

Calendar (Month, Date, Time)

|4TEM>




3-13 Monthly integrated electric power (only for AKW8111H)
*Press <OPTION> key to display Monthly integrated electric power.

You can check a log data for 3 months (max.).
*Press <SHIFT> key to shift active power, reactive power, apparent power.
-Press <<] >< [> > key to change the month. *It doesn't shift to next month of calendar display.
-Period of month is designated as below table.

(Example)
Display .
(Lower line) 04.01 (April) 05.01 (May) 06.01 (June)
M . From To From To From To
eﬁﬂrg April 1% April 30" | May 1 May 31% | June 1 | June 31"
P 00:00:00 23:59:59 00:00:00 23:59:59 00:00:00 23:59:59

Monthly integrated

electric power

Press <SHIFT>
to shift

active ->
reactive ->
apparent.

Active power (kWh)

Reactive power (kvarh)

Apparent power (kVAh)

| Sample of May 2008 |

ISample of May 2008

|Sample of May 2008

Eco-POWER METER

Panasonk KWBmM
- ey | KWh
m” (month) i~y Lighting
Lighting CI
DR PRl
(elc) I N
Lighting N\ & 171
\meliiiﬂ.'y
o ) o 1 ’7
EEBA d
e _>
8200

[kvarh]
Lighting

%

[kVAh]
Lighting

%

Eﬂﬂﬂ == ]~17
——— ms —
0200 0200

Eco-POWER METER

Eco-POWER METER

Press key T

lAuto change after 2 seconds

Select month

and it displays
monthly integrated
power

after 2 seconds

| Sample of 1234567.8kWh |

ISample of 1234135.7kVAR|

Panasonlc

SEBA
2200

Eco-POWER METER

KWEeEMm
l:l:ll_l
([ i
(il il
D T

= Tl
o
mn

IO S

W'HA"‘T‘T‘G';
GO D G R

ll

| Sample of 432.1kvarh |

Panasonlc EWEM [Panasonikc KWam
12
il fin ]
i i [ (oDl
[ JON ] 1M ) [ Jo 1 }
.
= ™ o ™
m - Tl -
wm (00 ey M |
D G ) () (D D G OO0 (D T
RO () T O] o 0 ) Gie)
AT D D () AT 0% (W S (i) W
coRR SE2R
Eco-POWER METER [Eco-POWER METER

Press n D key l

TAuto change after 2 seconds

When date or
electric power is
displayed,

press <<|/[>> key
to change months.
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| Sample of April 2008 |

| Sample of May 2008 |

[ Sample of June 2008 |

Eco-POWER METER

KWaM
Il
1|

—_.. —-..
- --

Forward

e (

n

m:n::u:rm\:m

CORC OME (SRR (L N

ccee 3
GEEID Backward

Panasonk: KWBM
o T T (] i T (]
ot Forward DR R
[ Dl I O il |
R [ PRI O]
e m s I
% - -
& 00 D E— w170
R Gl TR0 (AW R —) D G O (AW S
O R OV o) el o () O (ow) s
CAS MM CHNS (WA SR I THD R N S
ooRR u CoRR
BEBD Backward EEUD
Eco-POWER METER Eco-POWER METER

Panasonk: KWEM




3-14 Daily integrated electric power (only for AKW8111H)
*Press <ITEM> key to display Daily integrated electric power.
You can check a log data for 93 days (max.).
*Press <SHIFT> key to shift active power, reactive power, apparent power.
-Press <<] >< [> > key to change the date. *It doesn't shift to next date of calendar display.
-Period of day is designated as below table.

(Example)
Display
(Lower line) 05.01 (1st) 05.02 (2nd) 05.03 (3rd)
M . From To From To From To
eisri‘g('jng May 1% May 1 May 2™ May 2" May 3" May 3"
P 00:00:00 23:59:59 00:00:00 23:59:59 00:00:00 23:59:59

Daily integrated
electric power

Press <SHIFT>
to shift

active ->
reactive ->
apparent.

Active power (kWh)

Reactive power (kvarh)

Apparent power (kVAh)

[ Sample of May 2008 |

"m” (month)

Lighting \

[LOG]

= 2
Lighting\}\ Ao

Panasonic KWBM
ot

"d” (date
o (date)

Lighting

[KWh]
_'-'// Lighting

[Sample of May 200§

ISample of May 2008

Eco-POWER METER

—>

Panasonlc KWBM Panasonlc KWEM
0TI | [[kvarh] JICICNZE | [kvAR]
R Lighting b Lighting
[ Dl i} ol
PR TR TR
w7 = (7 0]
wo (00 U o (11 :/
D Gk (A NN DG e (A (AN G
0 e G G TS ’7 S s G o '7
- M BERR bt
- Em—— o >
8200 8200
Eco-POWER METER Eco-POWER METER

Press key T

lAuto change after 2 seconds

| Sample of 1234567.8kWh |

[ Sample of 432.1kvarh |

[ Sample of 1234135.7kVAh|

Select date
and it displays
daily integrated
power after

2 seconds

Panasonlc KW8M
1zt

NN
Oz
WV

(e ]
W - -
am 4 TIN
D R D 0 @)
() () e &l
CIUD (I G D VAR

SRR
Q200

Eco-POWER METER

Panasonk:

!

[

-

=,
i IR

]
1
A
o [
B Gk A7) (R0 (N
R O CF0) )
O THED N T SR

Eco-POWER METER

KWaM

(-7 ]
8200

Panasonic KWBM
[ o T

[ i |

i [ |
o i I

e []
aw - -
an L0 UL
. ) V) ) Gl
D TN G (K

SoRA
8200

Eco-POWER METER

Press n u key l

TAuto change after 2 seconds

When date or
electric power is
displayed,

press <<]/[>> key
to change date.

[ Sample of May 15,2008 |

[ Sample of May 2™ ,2008 |

[ Sample of May 3™ ,2008 |

Panasonic KWBEM Panasonjc KWBM
] T
iR Forward Dl R[]
[N (o il
iz s

e ) [] = -

o (LU 00 «— LU o

@ 10 am 000 04

CONT T LR VR R O WD G (N G
=17 7] D SE2RA

B#00 | Backwad 8200

Eco-POWER METER Eco-POWER METER

Forward

%
T

Backward

Ecc-POWER METER
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3-15 Hourly integrated electric power (only for AKW8111H)
*Press <ITEM> key to display Hourly integrated electric power.
You can check a log data for 2232 hours (max.).
*Press <SHIFT> key to shift active power, reactive power, apparent power.
-Press <<] >< [>> key to change the time. *It doesn’t shift to next hour of calendar display.
-Period of hour is designated as below table.

(Example)
(L;$Zfﬁ2;) 00.00 01.00 02.00
Measuring From To From To From To
period 00:00:00 00:59:59 | 01:00:00 01:59:59 | 02:00:00 02:59:59

Hourly integrated
electric power

Press <SHIFT>
to shift

active ->
reactive ->
apparent.

Select date
and it displays
daily integrated
power after

2 seconds

When date or
electric power is
displayed,

press <</ [>> key
to change time.
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Active power (kW

h)

Reactive power (kvarh)

Apparent power (kKVAh)

| Sample of May 1% 1:00 |

[ Sample of May 15 1:00 |

Panasonlc
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Press key T

lAuto change after 2 seconds

| Sample of 1234567.8kWh |

| Sample of 432.1kvarh |

| Sample of 1234135.7kVAh |
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TAuto change after 2 seconds

| Sample of May 1%, 0:00 |
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3-16 Integrated electric power (active) for arbitrary period (only for AKW8111H)
*You can measure an integrated electric active power for arbitrary period.

-Press <ITEM> key to display the Integrated electric active power.
*Press <START/STOP> key to start measuring.

*Press <START/STOP> key again to stop measuring.
Integrated electric power (active) for arbitrary period
ISample of 12.34kWh|

|Panasonic Kwam

[TIME] ([N

Lighting (D i

SRy CHa ) (W
COART (NI CREEE (WWA) (KVAR

SE2RA
8200

Eco-POWER METER

[kWh] Blinking

*Blinking the decimal point during measurement.

-Integrated electric power is measured and displayed from 0.00 to 9999999.9 (kwh).
-The decimal point is changed automatically.

’90.00 —> 999999.99 —> 1000000.0 —> 9999999.9 /I

(After reaching the full-scale (9999999.9), the value reverts to 0.00 but continues to measure.)

How to reset the integrated electric power (active)
-Hold down <SET> key and press <MODE> key makes integrated electric power clear.

Reset

ON
< > ;
SET> -

<MODE>




3-17 Calendar Timer (only for AKW8111H)
- It displays the present time.

*Press <ITEM> key to display the month, day and time.

Calendar timer
| Sample of May 1%, 12:00 |

Panasonlc KwW8M
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-
DR (RN
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- D (D) ) &) ~ Decimal point is blinking.
[TIME] =
Lighting a n u

Eco-POWER METER




Chapter 4 Various Functions

4-1 LOCK mode

It is the mode makes all keys unable. Use when you want
to fix one of the measurement displays (For all displays).
In this mode, you can not input by any keys.

When you press <SET>key continuously for about 3sec.,
the “LOCK” is displayed and the indicator lights. After
about 3 sec., “LOCK” is disappeared and the display shift
to previous display. All keys become locked (pressing
them will have no effect).

Press <SET>key continuously for about 3sec. again to
release Lock mode. The “LOCK” indicator goes off and
the lock mode is released (unlocked).

Panasonic KW8M Panasonic KW8M
i) i)
R )
-, W, W
(]
i

LocK
TRRR
ouT
10G | [sasé (A | [(aw | I
seuas [ Hz | | v | (kvar) (kvam
COUNT| [TIME| [CHREE | KVA | [ KVAR

LOG | [eosd) | A KW W
®ued [ Hz

COINT) [TINE | (09GE| | KVA | (KVAR

v | (xvar | [vam

E8e
Q20

o7
Q200

Eco-POWER METER

. LOCk Eco-POWER METER
indicator —/
4-2 Display while communication i
TX/RX indicator is blinking while Eco-POWER Passdule it

METER is under communication.

meuAD | Hz

L0G) [cosd] [ A

V| [wiar| [kvam
COUNT| (TIME| [chaReel [(KWA | [KWAR)

SRaRA
Q200

Eco-POWER METER

TX/RX indicator

| K

4-3 Display when pulse output
OUT indicator is lighting when pulse output.

Panasonic
'S

LOG) [cosd) (A | [EW | [KME

=T 2
COUNT| [TIME | (CuReE (VA | KWAR)

KW8M

OUT indicator

V| (mar [bam

DRZA
Q8300

Eco-POWER METER




Chapter 5 __Settings

5-1 Operation procedure
MODEL: Setting for power measurement
MODEZ2: Setting for pulse measurement

MODE3: Setting for serial communication (RS485)
MODEA4: Setting for optional function

| Monitor |
v <MODE>]
"r ool A 2ooT A 1] ]
s A - A wT e A s o
bt U DR o, P ro_n
1 a2« I Lt i
] SHIFT, L SHIFT, Il | sy ] I ]
v v
(MODE 1) (MODE 2) (MODE 3 (MODE 4) (MODE 5)
l JESETS <SET>
PhaseAMre system Max. mea§urement Protocol setting mode Auto-off Calendar
setting mode speed setting mode PROT setting mode timer settin
g
SYST Hz OFF mode
! , l CAL *3
. Station number Log cycle
CT type s(,:e_lft_ﬁg m:dle setting mode setting mode
NO LOG =3
Primary side current of Transmission speed T
- ) Initialize
CT setting mode setting mode f
CT-1  *1 SPD memory o
main unit
, I SFMT *3
Voltage range setting mode Transmission format
VOLT setting mode
! Pt
VT sett\llrll(:; mode
<SET>] Response time
Y - setting mode
Currenttfortttl_me g RESP
measurement setting mode
HM-A
I}
Cutoff current setting mode
CUTA
Note)
<SET>|
\4 Press <MODE> to
Unit for pulse output return Monitor.
setting mode
PL-P
' 3
Alarm value setting mode
AL-P %2
o
Preset value setting mode
Cnt %2
J
!
Electricity rate setting mode
RATE
v v
| Monitor

* 1 Primary side current of CT setting mode is only when ‘5A’ is selected on CT type setting mode.
* 2 Alarm value setting mode/Preset value setting mode is only when ‘ALARM’ or ‘Cnt’ is selected on
Unit for pulse output setting mode.

20




5-2 Setting Mode Explanation
M The value with under line is initial setting among each setting value. Y Set before measurement.
5-2-1 MODE1
(Mode for setting each parameter for power measurement.)
IPhase/Wire system setting mode SYST]|
Mode defines phase and wire system to measure.
- Select from Single-phase 2-wire / Single-phase 3-wire / Three-phase 3-wire / Three-phase 4-wire.
*When Single-phase 3-wire or Three-phase 3-wire is selected, it doesn’t measure Single-phase 2-wire
system correctly. And when Three-phase 4-wire is selected, it doesn't measure Single-phase 2-wire,
Single-phase 3-wire, Three-phase 3-wire system correctly. Select the accurate phase and wire system
according to the measured system.
ICT type setting mode CT-T|
Mode defines input current type of the dedicated CT.
- Select from the type of 5A/50A/100A/250A/400A.
-When the secondary current of CT is 5A, select “5A”.
Primary side current of CT setting mode CT-1]
Mode defines primary side current when measuring by combination with existing CT, its
secondary current of 5A.
It is possible to use as the second step for combination with existing CT by selecting “5A” in
the CT type setting mode. In this case, it is necessary to set the primary side current.

-Primary side current of the existing CT can be set the range of 1 to 4000 (Initial 5).

-When connecting 5ACT directly and measure with 5A range, set to “5”.

ex) If primary current of measured existing CT is 400A(secondary side is 5A), set to “400".
2 This mode is only when “5A” is selected on CT type setting mode.

Voltage range setting mode VOLT]
Mode defines voltage range of Eco-Power Meter.
- Select from 400/200.

*When it measures load of 400V system, select “400".
When it measures load of 100/200V system, select “200".
2In case measuring the load of 100/200V system with selecting “400”, the resolution will be down.
Select the correct voltage range.
VT setting mode vT |
Mode defines voltage input method to the main unit, input voltage directly or uses a voltage
transformer (VT) (over 440V system).
-It can be set the range of 1.00 to 99.99.
“1.00” should be set when voltage input directly without connecting VT.
“1.01 to 99.99” should be set when VT is used to input voltage.
ICurrent for time measurement setting mode  HM-A|
Mode defines for time measured current. It measures ON-time and OFF-time by setting value.
-It can be set the range of 1.0% to 100.0%F.S.
ex) When 10.0 is set, the current exceeds 10.0%F.S is measured as ON-time, the current under
10.0%F.S is measured as OFF-time.
»Measured current is the current of L1(CT1)-phase.
ICutoff current setting mode CUTA|
Mode defines load current that does not measure (Cutoff current).
Use to avoid miss-measurement by wiring or induction noise at no-load.
0.00kW is displayed for instantaneous electric power, 0.0A is displayed for current. Integrated
electric power is not added.
-It can be set the range of 1.0% to 50.0%.
ex) When set to 10.0, current under 10.0%F.S is not added.




lUnit for pulse output setting mode PL-P]
Mode defines unit used for pulse output.
-Select from 0.001/0.01/0.1/1/10/100/AL-P/Cnt.

When one of the “0.001/0.01/0.1/1/10/100" [kWh] is set, one pulse is output at reaching the setting
value.

When “AL-P” is set, alarm is output at the time when instantaneous active power is over the setting
value.

When “Cnt” is set, it output at the time when count value reaches preset value set by preset value
setting mode.

IAlarm value setting mode AL-P|

Mode defines instantaneous electric power used for alarm output.

-It is set the range of 0.00 to 999999.99kW.

X This mode is only when “AL-P” is selected on unit for pulse output setting mode.
PPreset value setting mode AL-P]

Mode defines count value used for output.

-It is set the range of _0  to 99999999.

2 This mode is only when “Cnt” is selected on unit for pulse output setting mode.
Electricity charge setting mode RATE

Mode defines electricity charge ratio used as a standard per 1kWh.

-It can be set the range of 0.00 to 99.99 /1kWh. (Initial 10.00)
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Model Setting flow chart

| Monitor |

1 [ <MODE> |

| MODEZ1 display

1 ksETS

Phase/Wire system setting mode

Three-phase 4-wire.

Panasonic KWaM |

Press <A>, <V> to change Phase/Wire system.
System is selected from Single-phase 2-wire < Single-phase 3-wire < Three-phase 3-wire &

KWEM Panasonkc KWEM Panasonic Kol
oz oz DN Dl B ooz
Pl T (i I 2000 b o B T
021 = 1023020t TR _ll_l _Il_l R SnCu_ng
| W /A il T A T /A T i [
— | = — | |3 — | |5
O s : D8 O
=ece=|| G =iniz) | S e ey o s
v v e,
EEBR CERRA EEBA o frn )
ﬂ%ﬂﬂ 8200 8200 8200
Eco-POWER METER Eco-POWER METER Eco-POWER METER Eco-POWER METER
1P2W 1P3W 3P3W 3P4wW
CT type setting mode
Press <A>, <V> to change CT type.
CT type is selected from 50 & 100 & 250 4 400 © b,
'Panasonic KWEM [Panasonic KWEM Panasonic KWEM Panasonlc WEM |
FICE [ il W] ] 0] [ ] i1
| 1] ] | Y ] L T LD
I_:[::: ITEM ::::::: ITEM "::::::: ITEM ":-|
A . Ya A |-
@ SRR % SRR % EEB
BECID 28200 @200 28200
50 100 250 400 5

Primary side current of CT setting mode

'Panasonic KWBM
-
| | miE

o |

T

o
LEBRA

Eco-POWER METER

Enter primary side current of CT using <A>, <V>, <>, <>>.
If measured CT is 100A/5A, set to 100. If 5A is measured, set to 5.
(1~4000, Initial 5)

Increase value
Decrease value
Shift place to set

Shift place to set

*It is only when “5A” is selected on CT type setting mode.




Voltage range setting mode

Press <A>, <V> to change voltage range.
Voltage range is selected from 400V < 200V.

[Panasonle  wwven |Panasonic KWEM
] i BN
DR R
Lt Iv ot
[T A o
- —> =
M = ?. g W S '_:" ‘._ e
..»..._H. v .,.....,T
SEBRA EEBR
0200 8200
Eco-POWER METER | Eco-POWER METER
400V 200V

VT ratio setting mode

Enter VT ratio using <A>, <V>, <>, <[>>.
If the VT is 440/110, set to “4.00".

‘Panasonlc KWEM ( 1.00~99. 99)
|
(R
0 ITE
L }X Increase value
i )
SH'FV Decrease value
o) ) S (45 VG ( )
wooe o [>| shift place to set
8200 .
oo PSR METR <] Shift place to set
CO- I

Current for time measurement setting mode

Enter current for time measurement using <A>, <V>, <<|>, <[>>.
If you measure the current over 50.0%F.S, set to “50.0".

Panasonic KWEM (1 . 0 ~ 100 . 0)
200
O T |
"-' TEM
"t /A Increase value
et F )
o SH'FV Decrease value
) R TR e e | S A
g (i G ) (OB ( )
oeefoer [> Shift place to set
'
0200 <] Shift place to set
Eco-POWER METER

<SET]
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Cutoff current setting mode

(1.0 ~50.0)

Panasonic

T
(RO

L
L

Ef: 2

SlRA
2200

Eco-POWER METER

KWWEM

x|
TK]

|

e | W

Enter cutoff current using <A>, <V>, <>, <>>.
If you don’t measure the current under 10.0%F.S, set to “10.0".

Increase value
Decrease value
Shift place to set

Shift place to set

Unit for pulse output setting mode

Press <A>, <V> to change unit for pulse output.
Unit is selected from 0.001 < 0.01 < 0.1 & 1 & 10 & 100 & AL-P(Alarm) <Cnt (Count output).

*It is only when “AL-P” is selected on unit for pulse output setting mode.

Panasonic KWEM Panasonlc KWEM Panasonic KWEM
oo_ oo oo
000208 Ui il
i ol @D
= b= —’i ’_
SR2R SEBRA
2200 @200
Eco-POWER METER Eco-POWER METER Eco-POWER METER Eco-FOWER METER
0.001kWh 0.01kWh 0.1kWh 1kwh
[Panasonic  KiaH | [Panasorle  RKwall Panasonle KWl [Panasonic KW
oo oo ono_ oo
il ) il il (il (i
0| | (- 0wt o o 7Eh il
i A (DI} A ) A iz
. —> —> | =
) ) Gt (54D W ) g (2 0 o) (T8 G V) (95
e[ EERRA SEBRA
2200 8200 8200 8200
Eco-FOWER METER ] Eco-POWER METER | Eco-POWER METER Eco-POWER METER
10kWh 100kWh AL-P Cnt
Alarm value setting mode
Display changes to set an alarm value after “AL-P” is displayed at the upper line for 1 sec.
Enter power for alarm using <A>, <V>, <<|>, <[>>. (0.00~999999.99)
'Panasonic KWBM Panasonic KWBM
ono_no On O (T
T A .
T T ITE
l:ll:":ll:l /MZ Increase value
_) . —\
= after $%¥| Decrease value
0] [meE [ A ] O e 1 sec %) (e A \_VJ —_—
e o i o . s L o o —
S 71T Shift place to set
coEa @] () snfte
/ 8200 |
8200 <] Shift place to set
| Eco-POWER METER Eco-POWER METER

25




Preset value setting mode

Enter preset value to output using <A>, <V> <>, <>>.

Panasonlc KWaM [Panasonle  wviin
=
DR .
'-' ITE
I’ ./%;
i - N
after i SH'FV
=Etmm| 1sec et —
TR L >
'
@200 o200 <
Eco-POWER METER Eco-POWER METER \ J

Display changes to set an alarm value after “Cnt” is displayed at the upper line for 1 sec.

(.0_~99999999)

Increase value
Decrease value
Shift place to set

Shift place to set

Electricity charge setting mode

Enter the rate per 1kWh using <A>, <V>, <<]>, <[>>.
(0.00~99.99, Initial 10.00)

| Panasonic KWEM
o C
(R .
e — ITE
nnn
TR /MA/ Increase value
> )
SHIF;
- 7| Decrease value
) A
S ,ﬁD
B s Shift place to set
SE2R —
UEUU <] Shift place to set
Eco-POWER METER (. J
4 KSETS|

‘ Monitor

ls.__________________________________________________________________________________________________________|]




5-2-2 MODE2

(Mode for setting of each parameter for pulse measurement)

IMax. counting speed setting mode HZ|
Mode defines max. counting speed.

- Select from 2kHz/30Hz

MODE2 Setting flow chart

| Monitor |

1 <MODE>]

| MODE?2 display |

1

Max. counting speed setting mode
Press <A>, <V> to change max.counting speed.
Max. counting speed is selected from 2000 (2kHz) < 30(30Hz).
Panasonic KWEM Panasonic KWEM
[ B TR
Nz [ T
o l-'l'l-lll-'l on
! ITEM, ] )
7
— > e
o] 77 (o] 7]
0200 @200
| Eco.POWER METER | Eco-POWER METER
2000 30
1
Monitor |




5-2-3 MODE3

(Mode for setting of each parameter for serial communication (RS485))

IProtocol setting mode PROT]
Mode defines communication protocol of main unit via serial communication (RS485).
-Select from MEWTOCOL / MODBUS(RTU).
IStation number setting mode NO |
Mode defines an individual station no. for each unit when two or more units communicate via
serial communication (RS485).
-It can be set the range of 01 to 99.
Mransmission speed (Baud rate) setting mode SPD|
Mode defines serial communication (RS485) transmission speed. Define the transmission
speed according to the master’s (PLC etc.).
-Select from 19200/9600/4800/2400[bit/s].
Mransmission format setting mode FMT]
Mode defines serial communication (RS485) transmission format (Data length, Parity). Define
the transmission format according to the master’s (PLC etc).
- Select from 8bit-0/7bit-n/7bit-E/7bit-0/8bit-n/8bit-E.
“n (none)” means parity is not available.
“E (Even)” means parity is even number.
“0 (odd)” means parity is odd number.
X With MODBUS(RTU) protocol, it works only with 8bit.
IResponse time setting mode RESP|
Mode defines serial communication (RS485) response time of main unit.
When command is received, it sends response after setting response time passes.
-It can be set the range of 5 to 99 ms.

MODES3 Setting flow chart

| Monitor |

1 [ <MODE> |

| MODES3 display |

1
Protocol setting mode

Press <A>, <V> to change communication protocol.
Communication protocol is selected from MEWTOCOL < MODBUS(RTU).

Panasonlc KW [Panasonic B

1 [ X X
Ul (]

'
2020000 'ﬁy ruscn”

L A |
i —_—
oo
8200 2200
Eco-POWER METER Eco-POWER METER
MEWTOCOL MODBUS (RTU)
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Station number setting mode

. >

Eco-POWER METER

Panasonic KWEM |

-
-
1

I

|

o

i | L

wec (e | (e v

o v v

Enter the station number using <A>, <V> <>, <>>.
Station number can be entered the range of 1 to 99.

Increase value
Decrease value
Shift place to set

Shift place to set

Transmission speed setting mode

Panasonic KWEM
l: [N ]
L

[
1,

e
T

9] [ (AT

N S )
e

SE2RA
2200

Eco-POWER METER

19200bps

a

]

Press <A>, <V> to change transmission speed.
Transmission speed is selected from 19200 < 2400 < 4800 < 9600.

Panasonic

Panasonlc

B

KWEM KWaM KWEM |
il 001 e I
il i i ] il
N U (] oz
008 ITEM, . ITEM, 2
} A A |
CeRRA (ool 70172 S22Ra
@200 8200 z
Eco-POWER METER L Eco-POWER METER I Eco-POWER METER

2400bps

4800bps

9600bps

Transmission format setting mode

‘Panasanic

KWEN

ooz
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Eco-POWER METER

8bit-o

[ [Panasonke  rwin
il o i 1
Cu M 2 w T E
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SRR SE2RA
9280 o200
7bit-n 7bit-E

Press <A>, <V> to change transmission format (Data length / Parity).
Transmission format is selected from 8bit-o < 7bit-n & 7bit-E & 7it-o & 8bit-n & 8bit-E.
n: not available E: even number o: odd number
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Response time setting mode

Panasonic KWaM |

(=17
Q200

Eco-POWER METER

Set the response time using <A>, <V>, <>, <>>.
Response time can be entered the range of 5 to 99 ms.

Increase value
Decrease value
Shift place to set

Shift place to set
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5-2-4 MODE4

(Mode for setting of each parameter for optional function)

IAuto-off setting mode OFF
Display LED turns off automatically when there is no key operation for a long time.
- Off time can be set the range of 0 to 99min. Panasonic HWEM

“0” should be set if you want to turn always light on.
“1~99” should be set if you want to turn light off at setting time.
- After turns off the backlight, any key operation makes it turns on.
- After turns off the backlight, one decimal point at the right end is blinking.

| | Decimal point (Right end) el
Log cycle setting mode LOG

Mode defines save cycle for selected logging. ﬂ n D
-Select from 1/5/10/15/30/60. Eco-POWER METER

-When you'd like to save log data every 1 minute, select “1”".
X This setting is log save cycle to read out by some software(Selected logging).

In order to check the log data in the memory, software is required. The recommended software “KW
Monitor” is available to download from our website (http://www.mew.co.jp/ac/e) in free of charge.
2¢Only hourly log data can be checked with the display of Eco-POWER METER.

As for the save cycle of log data (automatic log) displayed in the main unit, it is fixed 60 minute without

relations for above setting for 60 minutes.

Initialize memory of main unit S.FMT]

Use to initialize memory of main unit.

-Select OFF and press <SET>, it doesn't initialize.

-Select ON and press <SET>, it initialize memory of main unit.
X Once it initialized memory, it can not recover.

MODE4 Setting flow chart

| Monitor |
1 | <MODE>
| MODE4 display |
1
Auto-off setting mode
Enter auto-off time by minute using <A>, <V>, <>, <>>.
Auto-off time can be entered the range of 0 to 99.
“0” should be set to turn always light on.
“1~99” should be set to turn light off at setting time (minute).
While light off, press any key to light on.
Panasonlc KwamM
[N
"' ITE
- /MZ Increase value
)
SH'FV Decrease value
o (v et (V) (10
- Shift place to set
ooz >) sittp
% :
gpg;—EREEP <] | shift place to set
1
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Log cycle setting mode

Press <A>, <V> to change save cycle .
Save cycle is selected from1 & 5 & 10 & 15 & 30 & 60.

Panasonk: KwaM

Panasonlc

KWaM |P-nuu|i: KWBII Panasonle KWEM Panasonk: KWEM Panasonic Kwam
il 00 i i DT i W
PR} DR it DR (A PR [ A] PR A
i (nf 1] iy
i E - E i E E) i
iz @ e @ s @ B i
[ocef L2017 SERR EEBR
@200 8200 o200
Eco-POWER METER Eco-POWER METER Eco-POWER METER Eco-POWER METER Eco-POWER METER Eco-POWER METER
1 minute 5 minutes 10 minutes 15 minutes 30 minutes 60 minutes
4 [<SET>]
Initialize memory of main unit
Press <A>, <V> to change OFF/ON.
Set to ON and memory of main unit is initialized.
Panasonlc KwW8sM Panasonlc Kwam

g
O il
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g (Hz) OV Guan) (evark)
G000 (TE) (G (W) (AR
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Eco-POWER METER
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i
i
R

(TRR
R () (V) (s (o)
(COAD (TWE) CIRE (KVA) (VAR

CoBA
28200

Eco-POWER METER

ON (initialize)
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5-2-5 MODES5

(Mode for setting the year, month, day and time.)

ICalendar timer setting mode

CAL]

Mode defines the year, month, day and time.
* Set year -> month -> date -> hour-> minute.

X Do not set the false date, or it might occur a malfunction.
Initialize memory of the main unit by “initialize memory of main unit” (MODE4) after this
setting. When it is not initialized, it may not display log data correctly.

MODES Setting flow chart

Monitor

1 [ <MODE> |

MODES5 display

1 [<SET>]

Calendar timer setting mode

Enter the present time using <A>, <V>, <>, <>>, <SET>.
Calendar timer can be set the range of 2000, January 1* 00:00 to 2099, December 31°' 23:59.

Panasonlc KW8N Panasonic Kwsm [Panasonic Kwsm Panasonlc KW8M Panasonlc KW8M
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8200 8200 8200 8200 8200
Eco-POWER METER Eco=-POWER METER Eco-POWER METER Eco-POWER METER Eco-POWER METER
[00 y] Blinking [01 m] Blinking [01 d] Blinking [00 h] Blinking [00 m] Blinking
Set Year Set Month Set Day Set Hour Set Minute
1
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Chapter 6 Wiring
6-1 Main unit terminal arrangement

Function No. Function Back view
GND @ @ P1 " g @ )
Power L @ ®@ PO \/eoitf:gree @ @
Pulse + @ P3 @
input — ® ® CT1(+) ® ®
Pulse + ® CT1 (—) g ®
output — @ ) CT2 (+) Meaés_:_Jre @ D)
RS485 — ©) CT3 (+) ©)
E @ CT3 () @
A The input voltage to each terminal is as follows.
Terminal Phase and wire Terminal Input voltage
Operating Single-phase, _ i ) - .
power supply WO-Wire @—-Q 100-240VAC (100 - 240V ~) (Line voltage)
Single-phase, . i i - .
WO-Wire D—1®@ 0-440VAC ( 0-440V~) (Line voltage)
Single-phase, A ~
Measured three-wire D—@—®B 0-220VAC ( 0-220V~ :3W) (Phase voltage)
voltage input Three-phase, v - .
three-wire D—0—-® 0-440VAC ( 0-440V 3~) (Line voltage)
Three-phase, | @)—@—@—@ | 0-254VAC (0-254V 3N~) (Phase voltage)

ICaution for Wiring|

1) Terminal fastening torque should be 0.6 to 1.0N-m.

2) This has no built-in power switch, circuit breaker for power supply part. To protect the device, it is
necessary to install power switch and circuit breaker in the power supply circuit.
And 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.

3) The terminal block of KW8M is designed to be wired from left. Insert wires to the terminal from the
left and fasten with terminal screws.

4) In case using insulation sleeve, use an insulation sleeve applicable to M3 screw. Fastening torque
should be 0.6 to 1.0N-m. (Refer to the below.)

® 3.2mm

5.8mm or less
5.8mm or less

<. ]



6-2 Wiring Diagrams

*Please connect a breaker to the voltage input part for safety reasons and to protect the device.

*Grounding CTs’ secondary side ( ¢ line) is recommended for the unit protection when CT
break down.

ISingle-phase two-wire system|
* One current transformer (CT) is required to measure single-phase two-wire system.

Measured
Power supply
L N
GND
. | L£—| 1 11 4
ower supply PO
100- 5 2 12
240VAC | 3 13
) K
4 14 |(white)
Pulse input / k
P ¢ 5 15 CT
—+ 6 | |16 )
Pulse output ¢
= | 17 |(black)
~+| 8 | |18 =
RS485 —=-| 9 19
el 10 20 =
Load side

ISingle-phase three-wire]
* Two CTs are required to measure single-phase three-wire system.
* Wire by diagram of single-phase 2-wire system when measure load using R-S with single-phase
3-wire system.

Measured
Power supply
GND P1 o
£ 1 1
Power ?ngly 5 12 PO
240VAC é 3 | [13 B2
4 14
Pulse input /, k
ulse input /o 5 15 qCT1 K
—+ 6 | |16 [
Pulse output CT2
-7 | |17 % i
[+ 8 18 7
RS485 =-| 9 19 1L
-E 13 i TLoad side



Three-phase three-wire system|

* Two CTs are required to measure three-phase three-wire system.

Measured
Power supply
P RST
=] 1] [n
Power%g[}ly o 12 PO
240VAC <H1JD: 3 13 i
1 4 14
. CT1 K
Pulsemput/.r__ 5 1% ‘
—t 6 16
Pulse output e cT2
| 17 |k |
—+| 8 18 ; L
RS485 =-| 9 19
= L = _T_Load side

Three-phase four-wire system|

* Three CTs are required to measure three-phase four-wire system.

Measured
Power supply
R S TN
g
Power supply _ PO
100- L - W
240VAC Y~ | 3 13
P3
4 14
Pulse input/T_ 5 15 [k CcT1 K
—+ 6 | |16 |+
Pulse output - 17 CT2
. k -
e CT3
RS485 =-| 9 | |19 [k ) 'L
L gL10 20 7 )
= Load side

3 (5




OVT (Voltage transformer) is needed when you measure a load with voltage over 440V system.
Use commercial VT, those secondary rating is 110V.
*Grounding CT’s secondary side ( ¢ line) and VT’s neutral line is recommended for the unit protection
when CT or VT breaks down.

ISingle-phase two-wire system| ISingle-phase, three-wire]
V N N S
11
” :3_ —
13 *
14
CT1
15 k
16 ———
¢ CcTl CcT2
No0.13,14,17~20 are not wired. No.14, 19, 20 are not wired.
Three-phase, three-wire system| Three-phase, four-wire system|
T T S T N
®
®
®
®
16 | ! CT1 CT1
17
18 ® CT2
[
CT2 j
e CT3

No.14, 19, 20 are not wired.
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<OHow to attach the Current Transformer (CT)
-One current transformer (CT) is required to measure a single-phase, two-wire system.
*Two CT are required to measure a single-phase, three-wire system or three-phase, three-wire system.

-Three CT are required to measure a three-phase, four-wire system.

-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.
-The CT has polarity. Wire correctly according to the K and L marks. If it is wired wrong, it can not

measure correctly.

*For the dedicated CT, 'k ' is the white wire and ' ¢ 'is the black wire.

-Check beforehand that the thickness of the electric wire is smaller than the through-hole of the CT. If
you use a CT that separates at the bottom, make sure it is closed securely once the wire is in place; if
not an error in measurement will occur.

-When CT’ s cable is extended, it is possible to extend up to about 10m with the cable of 0.75mm? or
more cross section under the environment without noise at all. Please use the thick cable as much as

possible.

{OTo connect CT with secondary current 5A

How to connect the unit to measure by combination with existing commercial CT]|

(1) Select 5A at CT type setting mode (CT-T).
(2) Set the primary current of measured commercial CT (secondary current 5A) at primary side
current of CT setting mode (CT-1).
< ex > If the measured CT is 400A/5A, set to "400".
(8) Clamp the dedicated CT for 5A (AKW4801), which is connected to the main unit first, to
secondary side of the commercial CT. CT direction (K—L) should be set for the commercial CT

direction.
(Connection example)

Power supply =

Breaker !

!Ammeter etc.

Secondary current

I 5A

I' % [Commercial CT

1

T
Load

K

Eco-POWER METER
pm':j :I;:i

woin
i
I DT

scee

| [Dedicated CT (For 5a) @280

METER

AKW4801

<t ]



6-3 For input connection
<lnput connection
-Contact input

Use highly reliable metal plated contacts. Since the contact’s bounce time leads directly to error in

the count value, use contacts with as short a bounce time as possible. In general, select 30Hz for

max.counting speed.
-Non-contact input (Transistor input)

Connect with an open collector. Use the transistor with the following specifications.

Vceo=20V min. Ic=20mA min. lcgo=6 ¢ A max

Use transistors with a residual voltage of less than 1.5V when the transistor is ON.

X Short-circuit impedance should be less than 1k Q.
(When the impedance is 0Q, drain current is approx. 7mA.)
Open-circuit impedance should be more than 100k Q2.

-Input wiring

Please wire as short as possible by using a shielded wire or a metallic electric wire tube individually.
(Caution)
Operating power supply input part and measured voltage input are not insulated to pulse input parts.
So the input equipment must have the power supply transformer in which the secondary side is not
grounded with the primary and secondary sides insulated, in order to prevent interference of the
power supply circuit when connecting the external input circuit. Be sure not to use an
auto-transformer.

- (Fig.A)
Operating power supply GOOd example
or
Measured voltage input
o)
Insulated Input equipment
transformer (sensor etc.)
[ % é (+)
L Eco-POWER
77]_7 METER
(Fig.B) No Good example
Operating power supply Operating power supply
or or
Measured voltage input Measure%voltage input
[
. Input equipment
Insulated Input equipment Auto transformer :)sensqor gtc,)
transformer (sensor etc.) (+)
(+) a
L g g [ L — =
o L e
77; METER 7;_
Do not ground the secondary side. Do not use an auto-transformer.

6-4 For Output connection
Since the transistor output is insulated from the internal circuit by a photo-coupler, it can be used both
as a NPN output and PNP (equal value) output.

Eco-POWER METER Eco-POWER METER
NPN output | Pulse (+) /l‘_]k‘_/l\ Pulse (-) PNP output | Pulse (+) rl‘_fk‘_fl\ Pulse (-)
6 7 6 7
+ - + -
| Ik
Power supply for Load Power supply for Load
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6-5 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)
-Be sure to connect with daisy chain the RS485 transmission line between each unit.
Do not use a splitter. (Fig.2)
-With a terminal station, RS485 (E) (N0.10) and RS485 (-) (No.9) should be shorted.

Eco-POWER METER
General station

Eco-POWER METER
Terminal station

(Fig.1)
H) ] =) B (+H ] =] B
Sheilded cable m Sheilded cable \—/ Shorted
< / 7 N 7
To RS-485 device ) ) ) )
< S PR v -
— Class D grounding — Class D grounding
; Terminal Terminal
(Fig-2) L station station
Correct wiring | | | | |
Incorrect wiring
X

IRecommended Cable|
Use the transmission cables shown below for Eco-POWER METER RS485 communication system.

Conductor Insulator Cable
Cable Size ReS|staonce Material Thickness | diameter Applicable cable
(at 20°C)
1.25 mm® Max Approx Egl?\?gl
. (AWG16) | Max.16.8Q/km | Polyethylene 0.5 mm 85 mm 1.25 mm2x 1P
Twisted- | or more
pair Belden Inc. 9860
with shield) 0.5 mm’ Max Approx Ell;rl?\?gl
(ﬁ:lvmeozrg) Max.33.4Q/km | Polyethylene 0.5 mm Z'8 mm 0.5 mm2x 1P
Belden Inc. 9207
0.75 mm? Max Aoorox. | VCTF
VCTF (AWG18) | Max.25.1Q/km | PVC ' PPIoX.- 1 4 75 mm?x 2¢
0.6 mm 6.6 mm
or more J18)
Cable Section Notes
Shield Jacket 1) Use shielded type twist cables. o
i i 2) Use only one type of the transmission cables.
Twisted-pair Do not mix different types of the cables.
with shield | Conductor Insulator | 3) se twist pair cables under a bad noise environment.
/Jacket
VCTF Conductor Insulator
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6-6 Low Voltage Directive

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

conditions.

(1) Pulse output part and communication 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 for output part and secure basic insulation or more with communication system side for
communication part.

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

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.

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

[Environmental conditions)
*Overvoltage category I, Pollution degree 2
*Indoor use
- An ambient temperature of —10 to 50°C
» An ambient non-condensing humidity of 35 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



Chapter 7 MEWTOCOL 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
,_A\f:!(p_qul_e_d_qqm_e_rlt_ 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 9¢, 9 9 '
* No response
Command Slave will not respond to master in the following cases.
” * Global address “FF” (MEWTOCOL) is set.
N <mee  Broadcast address “00H” (Modbus protocol) is set.
0 response » Communication error (framing error, parity error)
* CRC-16 discrepancy (Modbus RTU mode)

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 5 to 99ms (setting available)+Tb 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.

(Th: Transmission period may be longer (0 to 60ms) due to Eco-POWER METER’s process.)

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 2ms 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.

vy e®@uo ________________________________________________________________________________________________________________|



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.
@PCommands

_—
-

Computer Eco-POWER METER

(@Responses

4 Command and response formats
Command message

(Host computer) | Header | DS Text Check | Termi- (To next command)
tination code | nator

(Eco-POWER METER) Header | Source | Text | Check | Termi-

code nator

Normal response message
{Control codes

Name Character | ASCII code Explanation
Header % 25H Indicates the beginning of a message.
Command H 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.

ODestination 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

<Error 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 H# R T 0 1 CR
T T 1 T 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)
T Bce(L)=1(31H)
(PDTakes exclusive OR @Converts to ASCII format
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7-3-2 Data Reqister List

(Common to AKW8 series)

Data register Name Unit Kind of data Range R/W
DTO00050 Rate 0.01 Sign-less 16bit | 0 to 9999 R/W
DT00060 | CT type Rgﬁg)A Sign-less 16bit | 5 types: 5,50,100,250,400 RIW
1(0.001),10(0.01),100(0.1),

DT00061 1000(1),10000(10),100000(100)

Unit for _ . .. | 999 (Instantaneous electric power:

Pulse output Sign-less 32bit Values of DT00064, 00065) RIW
DT00062 555 (Count value for output:

Values of DT00154,00155)

Primary side current ) )
DTO00063 value when CT 5A 1A Sign-less 16bit | 1 to 4000 R/W
DT00064 Alarm value

(Instantaneous 0.01kW | Sign-less 32bit | 0 to 99999999 R/W
DT00065 active power)
DT00066 VT ratio 0.01 Sign-less 16bit | 100 to 9999 R/W

Current threshold for o ) .
DT00067 time measurement 0.1% Sign-less 16bit | 1 to 1000 R/W
DT00068 Cutoff current 0.1% Sign-less 16bit | 10 to 500 R/IW
DT00070 Voltage range — Sign-less 16bit | 1; 400V 2; 200V R/W
DT00100 Integrated ) .
DTOOL01 active power 0.01kWh | Sign-less 32bit | 0 to 999999999 R/IW
DT00102 Integrated ) )
DT00103 reactive power 0.01kvarh | Sign-less 32bit | O to 999999999 R/IW
DT00104 Integrated ) )
DT00105 apparent power 0.01kVAh | Sign-less 32bit | 0 to 999999999 R/IW
DT00107 Current L1A(CT1) 0.1A Sign-less 16bit | 0 to 60000 R
DT00108 Current L2A(CT2) 0.1A Sign-less 16bit | 0 to 60000 R
DT00109 Current L3A(CT3) 0.1A Sign-less 16bit | 0 to 60000 R
DTO00111 Power factor 0.01 Sign-less 16bit | -100 to 100 R
DT00112 Frequency 0.1Hz Sign-less 16bit | 0 to 1000 R
DT00150 .

L N- .1h ign-I 2bi R/W
DT00151 oad ON-time 0 Sign-less 32bit | 0 to 999999 /
DT00152 . ) )
DT00153 Load OFF-time 0.1h Sign-less 32bit | 0 to 999999 R/W
B-_;ggigg Pulse count value — Sign-less 32bit | 0 to 99999999 R/W
DT00158 Preset value — Sign-less 32bit | 0 to 99999999 R/W
DT00159
DT00162 Max. counting speed Hz Sign-less 16bit | 30, 2000 R/W
DT00163 Auto-off time min Sign-less 16bit | 0 to 99 (0:always on) R/W
DT00170 Voltage L1V ) .
DTO00171 (Between P1-P0) 0.1v Sign-less 32bit | 0 to 99999 R
DT00172 Voltage L2V ) .
DT00173 (Between P2-P0) 0.1v Sign-less 32bit | 0 to 99999 R
DT00174 Voltage L3V ) .
DT00175 (Between P3-P0) 0.1v Sign-less 32hit | 0 to 99999 R
DT00176 Instantaneous . .
DT00177 active power 0.01kW | Sign-less 32bit | 0 to 99999999 R
DT0017/8 | Instantaneous 0.01kvar | Sign-less 32bit | -9999999 to 99999999 R
DT00179 reactive power
DT00180 Instantaneous : .
DT00181 apparent power 0.01kVA | Sign-less 32bit | 0 to 99999999 R

v |




(Only for AKW8111H)

Data register Name Unit Kind of data Range R/W
DT20000 L?\?ec;?/tslonth) B Sign-less 16bit | v, HOI(?IHet:)VSg:j M:L001VIV-|e[oW102ra R
oraooor 10888 | i | et Lo |
DT20002 L?I\iljigs:: + Spare) — Sign-less 16bit M: (I)_icgtht%r ;vgoéd R
ngggj h}?fgg?g:acﬂve oower | O-0LKWh | Sign-ess 326it | 0 to 999999999 R
858882 h?%g?etgreactive over| 0-01kvarh | Sign-fess 32bit | 0 to 999999900 R
85888; Ir;ggr:tzgaapparent Joner| O-01KVAN | Sign-fess 32bit | 0 to 999999999 R
ngg?g \L/%?tgg;auv 0.1V | Sign-less 32bit | 0 to 99999 R
nggi; \L/‘;ﬂ;g‘;aw 0.1V | Sign-less 32bit | 0 to 99999 R
838812 \L/zﬂ:;;awv 0.1V | Sign-less 32bit | O to 99999 R
DT20015 (L:?J?rgf]‘:au ACTD) 0.1A | Sign-less 16bit | O to 60000 R
DT20016 (L:?J?rgf]‘:au ACT2) 0.1A | Sign-ess 16bit | O to 60000 R
DT20017 é%?rgﬁ:am ACT3) 0.1A | Sign-less 16bit | O to 60000 R
nggig 'F‘,?J?Sgaggum value — Sign-less 32bit | O to 99999999 R
| | | | | |
| | | | | |
oot | | sy | e
orecise "B | s | e |
DT63183 L?I\%igﬁ:g + Spare) - Sign-less 16bit M: gg?_lhteor \5Ngo|_r|d R
ngigg h}?fgg?g:acﬂve oower | O-0LKWh | Sign-ess 326it | 0 to 999999999 R
BIggig? h]?%g?ggreactive power| O-0Lkvar | Sign-fess 32bit | 0 to 999999999 R
ngigg Irl;tce)gr:tzgaapparent soner| O-0LKVAN | Sign-fess 32bit | 0 to 999999900 R
gggigg \L/%?tgg;auv 0.1V | Sign-less 32bit | O to 99999 R
gggigg \L/‘;ﬂ;g‘;aw 0.1V | Sign-less 32bit | 0 to 99999 R
gggigg {_/ggl;t:;éaLBV 0.1V | Sign-less 32bit | O to 99999 R
DT63196 I(_:?J?rgﬁtau ACTD) 0.1A | Sign-less 16bit | O to 60000 R
DT63197 I(_:?J?rgﬁtau ACT2) 0.1A | Sign-less 16bit | O to 60000 R
DT63198 I(_:?J?rgﬁtau, ACT3) 0.1A | Sign-less 16bit | O to 60000 R
ggg;gg ;ﬂ?sgitgum Jalue - Sign-less 32bit | O to 99999999 R




(Only for AKW8111H)

Calendar timer monitor _ . . Higher word Lower word
DT00071 (Hour/Minute) Sign-less 16bit H: 00OHto 23H M: O0H to 59H R
Calendar timer . . . Higher word Lower word
DT00072 (Minute/Second) Sign-less 16bit |\ oM to 59H  S: 00H to 59H | W
Calendar timer . . . Higher word Lower word
DT00073 (Date/Hour) Sign-less 16bit | b 01 t031H  H:00Hto23H | ~W
Calendar timer . . . Higher word Lower word
DT00074 (Year/Month) Sign-less 1601t | . 561119 99H M: 01Hto 12H | *W
Calendar timer _ . . Higher word
DTO0075 (Day) Sign-less 16bit Day: 00H to 06H R/W
DT00076 | Logging cycle settin — | Sign-less 16bit | 2 YPES: RIW
J9m9 & ’ ’ 1(1),2(5).3(10),4(15),5(30).6(60)
DTO00080 SRAM Initialize - Sign-less 16bit | 0;0OFF 1;0ON R/IW
DT00098 Integrated active
power for arbitrary 0.01kWh | Sign-less 32bit | 0 to 999999999 R/W

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

3) DT00061, 00062 (Unit for pulse output) is numerical value (in the range of data register).

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

5) Write a data within the range when you write it.

e._______________________________________________________________________________________________|




7-3-3 Error Codes

<{Basic procedure errors
Error code Error name Explanation
40H Bcc error A Bcc error occurred in the command data.
41H Format error *A command message was sent that does not fit the transmission
format.
42H No support error *A command was sent that is not supported.
43H Procedure error - Delimiter with multiple framgs was sent.
*The response shall be multiple frames.
<OApplication error
Error code Error name Explanation
60H Parameter error *The data code is not “D”".
*Word No. is specified without decimal. (O000F 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).
62H Registration error -“MD” command was sent when some registration has been exist.

- “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.

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 . 1 1 1 T LT T
Destinafi Starting word No. Ending word No. Blcc
9 |PESUNAtONf 4 1 R | D [ D 5 characters 5 characters CR
x101| x10° x104| x103| x102| x101| x10° x104| x103| x102| x101| x10° XI61| x16°
<Normal response (Read successful
i ] i T ] ] . T T 1
S Ir First register contents Last register contents Bee
% ource $ R D 4 characters 4 characters CR
x10" | x10° x161| x16°| x163| x16° ><161| x16°| ><163| x16° | x16' | x16°
Y .
OError response (lower word) (higher word) (lower word) (higher word)
T T T
Source Error code Bcc
% ! CR [(Common to each command)
x10" | x10° x16" | x16° | x16" | x16°

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

<OCommand
1 1 I 1 1 1 j 1 T 1 I‘ I . 1
Destination Starting word No. Ending word No. First writing data
% # | W D D 5 characters 5 characters 4 characters =
x10" | x10° x10* | x10? | x10? | x10* | x10° | x10¢| x10° | x10? | x10? | x10°| x16" | x16°| x16? | x162
<Normal response (Write successful (lower word) - (higher word)
1 1 T T T T
Last writing data
Source Bcc Bce
% $ w D CR = 4 characters CR
x10" | x10° x16" | x16° x161| x16°| ><163| x16° | x16" | x16°

(lower word)  (higher word)




& [MD]: Register or Reset data monitored (Registers the data to be monitored.) *Up to 16 points can be r

egistered for one unit.
omman egister, ata specification ata specification
C d (R t <4—— Dat ficati —> [«—— Data ficat
T T T T T T T
I Word No. Word No. Blcc
9 |Destination | D | D 5 characters D 5 characters CR
x10! | x10° x10* | x103 | x10? | x10! | x10° x10* [ x103 | x10% | x10* | x100 [ x16% | x16°
— _J
e
OCommand (Register reset) 16 points max.
T T
Destination
% # p| F|F|F|F|F]|EF Bee CR
x10t | x10° x16! | x16°
. J
FixedeS characters)
<ONormal response (Registration successful)
I T
% Source $ D BCC CR
x10* | x10° x16% | x16°
€ [MG]: Monitoring start (Monitors a registered data.)
$OCommand
T T
Destination
% # G Bce CR
x10! | x10° x16! | x16° l
$ONormal response (Monitoring successful) No. of characters
T T T T T T T T
No. of che
Source  dsalie. Data @ Data @ Boc
% $ G 0 0 0 2 characters 4 characters 4 characters CR
x10* | x10° x16* | x16° | x16' | x16° | x16° | x16? x16% | x16° | x16° | x162 | x16* | x16°
- —
(lowerword) (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 ! Operation mode Error flag
% Destination % T Bcc CR 01: On operating 01: abnormal
%10t | x100 16t | x16° 00: Stop 00: normal
ONormal response (Read successful)
T T T T T T T T T
Source Model code 1 | Model code 2 Version Oge’igf” ‘mde Error flag Self-diagnostic error No. Bec
characters
% $ T | 2characters | 2 characters 4 characters 2 characters 4 characters CR
x10* | x10° x16% | x16° | x16% | x16° | x16° | x162 | x16' | x16° | x16! | x16° [ x16! | x16° | x16% | x16° | x16° | x162 | x16 | x16°

*With this unit, it responses “99” for Model codel, “13” for Model code2.

\ J \_v_/
(lower word) (higher word)

notel) Even if it commands to write 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-bite), the maximum number of writing slaves
is 23 (55-bite).
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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

Data bit
Parity
Stop bit

1 bit

: 8 bits 2X7bits is not available.
: No parity, Even parity, Odd parity Selectable
: 1 bit (Fixed)

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-hit 8-hit * * pits 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)
19200 about 2.00
9600 about 4.00
4800 about 8.00
2400 about 16.00

O Slave address:
Slave address is an individual instrument number on the slave side and is set within the range 1 to 99
(01H to 63H). 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-bite), the maximum number of writing slaves
is 23 (55-bite).




<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.
<OError check: 16-bit data to detect communication errors. Refer to the next.
<O 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-bite) 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+ X%+ 1)
@ Initialize the CRC-16 data (assumed as X) (FFFFH).
@ calculate exclusive OR (XOR) with the 1st data and X. This is assumed as X.
® shift X one bit to the right. This is assumed as X.

@ When a carry is generated as a result of the shift, XOR is calculated by X of ® and the fixed

value (AOO1H). This is assumed as X. If a carry is not generated, go to step ®.
® Repeat steps @ and @ until shifting 8 times.
® XOR is calculated with the next data and X. This is assumed as X.
@ Repeat steps ® to ©.
Repeat steps @ to ® up to the last data.
@ set X as CRC-16 to the end of message in sequence from low order to high order.

& Message example
@ Reading electricity rate (0032H) of address 1

Command
35 idle Slave Function Data item Number of Error check
characters address code data CRC-16
___________________ (01H) (O3H) (0032H) (0001H) (25C5H)

Response message from slave in normal status (When Rate=1000(10.00) [03E8H])

3 5idle Slave Function Number of Number of Error check
chéracters address code response byte data CRC-16
------------------- (01H) (03H) (02H) (03E8H) (B8FAH)

@ Setting electricity rate (0032H) of address 1 (When rate is set to 20.00(2000) [07DOH])
Command

: 35idle Slave Function Data item Number of Error check
characters address code data CRC-16
------------------- (01H) (06H) (0032H) (07DOH) (2BA9H)
1 1 2 2 2
Response message from slave in normal status
: 35idle Slave Function Data item Number of Error check
characters address code data CRC-16
___________________ (01H) (06H) (0032H) (07DOH) (2BA9H)
1 1 2 2 2

3.5idle
characters

«<—character
number

3.5idle
characters

«<—character
number

3.5idle
characters

<—character
number

3.5idle
characters

<—character
number



@ Reset integrated electric power (0064H, 0065H:2-word) of address 1
(When setting to 0 [0000, 0000H])

‘Command
! . . Number of
35 idle Slave Function Data item data item to Number of
characters address code write data
___________________ (01H) (10H) (0064H) (0002H) (04H)
1 1 2 2 1
Date 1 Date 2 Error check
= CRC-16
(O000H) (O000H) (F474H)
2 2 2
*Response message from slave in normal status
: . Slave Function Data item Number of Error check
3.5idle dd d data item to
characters address code write CRC-16
___________________ (01H) (10H) (0064H) (0002H) (0017H)
1 1 2 2 2

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

-

«<—character
number

3.5idle
characters

<—character
number

3.5idle
characters

<—character
number

(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.

A . Number of
3.5idle g(ljave Func(:jﬂon data item to Nurgber of >
characters a Olrass Cl%: write o gtil
___________________ ( ) ( ) (0002H) ( )
T Mistake
Data 1 Data 2 Error check
— CRC-16
(O000H) (O000H) (8DB4)
<Response message from slave to mistaken command
o (Response message in exception (error) status)>
Slave Function Exception Error check
3.5idle address code code CRC-16 3.5idle
characters (01H) (90H) (0CO1H) characters
___________________ (03H)

3.5idle
characters



7-4-2 Data Reqister List

(Common to AKW8 series)

MODBUS

; Data item : . Range: Hexadecimal
Fl::r(l)c(:jt:eon (MEWTOCOL) Name Unit Kind of date (Range: Decimal)
0032H Sign-less | OH to 270FH
03H/06H/10H (DT00050) Rate 0.01 16bit (0 to 9999)
— 5 types:
03H/06H/10H ?8?&;'()60) CT type R(“rtr]‘:g)A S'%gt')iss 5H(5), 32H(50), 64H(100),
FAH(250), 190H(400)
1H(1)<0.001>, AH(10)<0.01>,
64H(100)<0.1>, 3E8H(1000)<1>,
(()I(D)'?'OD(I)_'O 61) 2710H(10000)<10>,
186A0H(100000)<100>,
Unit for _ Sign-less | 3E7H(999)
03H/06H/10H Pulse output 32bit <Instantaneous electric power:
Values of DT00064, 00065>
003EH 22B(555)
(DT00062) <Count value for output:
Values of DT00154,00155>
Primary side .
003FH Sign-less 1H to FAOH
O3RIOBHIOR | (To0063)| Surrent value 1A 16bit | (1 to 4000)
0040H Alarm value
(DT00064) Sign-less | OH to 5F5EOFFH
O3H/OBH/L0H 6411 ggj\t,i”;f‘)r\;veeor‘)’s 0.0LkWI “3opit | (0 to 99999999)
(DT00065)
0042H . Sign-less | 64H to 270FH
03H/06H/10H (DT00066) VT ratio 0.01 16bit (100 to 9999)
0043H Current threshold for Sign-less 1H to 3E8H
03H/06H/10H (CT00067)| time measurement 0.1% 16bit (1 to 1000)
0044H o Sign-less | AH to 1F4H
03H/06H/10H (DT00068) Cutoff current 0.1% 16bit (10 to 500)
0046H _ Sign-less 1H(1):400V
03H/06H/10H (DT00070) Voltage range 16bit 2H(2):200V
0064H
(DT00100)| Integrated Sign-less | OH to 3BO9ACI9FFH
O3H/OBH/L0H Fooeer | active power 0.01kWh  “3onit | (0 to 999999999)
(DT00101)
0066H
(DT00102)| Integrated Sign-less | OH to 3BOACI9FFH
O3H/OBH/10H 00671 | reactive power  POTKWH 5ot | (0 to 999999999)
(DT00103)
0068H
(DT00104)| Integrated Sign-less | OH to 3B9AC9FFH
0069H apparent power it to
03H/06H/10H 0.01kWh 3bi 0 to 999999999
(DT00105)
006BH Sign-less | OH to EA60OH
It to
03H DT00107 Current L1IA(CT1) 0.1A 16Di 0 to 60000
006CH Sign-less | OH to EA60H
it to
03H DT00108 Current L2A(CT2) 0.1A 16bi 0 to 60000
006DH Sign-less | OH to EA60OH
03H (DT00109) Current L3A(CT3) 0.1A 16bit (0 to 60000)
006FH Sign-less FFOCH to 64H
It - to
03H DT00111 Power factor 0.01 16bi 100 to 100
0070H Sign-less OH to 3E8H
03H (DTo0112)| Frequency 0.1 16bit | (0 to 1000)
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(Common to AKW8 series)

0096H
(DT00150) . Sign-less | OH to F423FH
03H/06H/10H 0097H Load ON-time 0.1h 16bit (0 to 999999)
(DT00151)
0098H
(DT00152) . Sign-less OH to F423FH
03H/06H/10H 0099H Load OFF-time 0.1h 16bit (0 to 999999)
(DT00153)
009AH
(DT00154) _ Sign-less OH to 5F5EOFFH
O3H 009BH Pulse count value 32bit (0 to 999999999)
(DT00155)
009EH
(DT00158) _ Sign-less | OH to 5F5EOFFH
03H/06H/10H 009FH Preset value 32bit (0 to 999999999)
(DT001509)
00A2H Max. Sign-less 1EH (30),
O3H/06H/10H | hT00162) | counting speed Hz 16bit | 7DOH (2000)
00A3H : : Sign-less | OH to 63H
03H/06H/10H (DT00163) Auto-off time min %Bbit (0 to 99)
00AAH
03H (DT00170) | Voltage L1V 0.1V Sign-less | OH to 1869FH
00ABH (Between P1-P0) ) 32bit (0 to 99999)
(DT00171)
00ACH
03H (DT00172) | Voltage L2V 0.1V Sign-less | OH to 1869FH
00ADH (Between P2-P0) ' 32bit (0 to 99999)
(DT00173)
00AEH
03H (DT00174) | Voltage L3V 0.1V Sign-less | OH to 1869FH
00AFH (Between P3-P0) ' 32bit (0 to 99999)
(DT00175)
00BOH
(DT00176) | Instantaneous Sign-less | OH to 5F5EOFFH
O3H 00B1H active power 0.00kW| " "3onit | (000 to 99999999)
(DT00177)
00B2H
03H (DT00178) | Instantaneous 0.01KW Sign-less | FF676981H to 5F5EOFFH
00B3H reactive power : 32bit (9999999 to 99999999)
(DT00179)
00B4H
03H (DT00180) | Instantaneous 0.01KW Sign-less | OH to 5F5EOFFH
00B5H apparent power : 32bit (000 to 99999999)
(DT00181)




(Only for AKW8111H)

MODBUS Data item Range: Hexadecimal
Flir;%tleon (MEWTOCOL) Name Unit Kind of date (Range: Decimal)
4E20H Log data _ — ) ) )
O3H (DT20000) | (Year/Month) Sign-less 16bit | Y:00H to 99H, M:01H to 12H
4E21H Log data _ _— . ) )
03H (DT20001) | (Date/Hour) Sign-less 16bit | D:01H to 31H, H:00H to 23H
4E22H Log data _ . . _
03H (DT20002) | (Minute + Spare) Sign-less 16bit | M:00 to 59H
4E23H
(DT20003) | Log data - | OH to 3B9ACOFFH
O3H 4E24H Integrated active power 0.01kWhy Sign-less 32bit (0 to 999999999)
(DT20004)
4E25H
(DT20005) | Log data _— .| OH to 3BOAC9FFH
03H 4E26H Integrated reactive power 0.01kWhy Sign-less 16bit (0 to 999999999)
(DT20006)
4E27H
(DT20007) | Log data — | OH to 3B9AC9FFH
O3H 4E28H Integrated apparent power 0.01kWh) Sign-less 16bit (0 to 999999999)
(DT20008)
4E29H
(DT20009) | Log data _— | OH to 1869FH
03H AE2AH | Voltage L1V 0.1V | Signdess 32bit | 1, 99999)
(DT20010)
4E2BH
(DT20011) | Log data — .| OH to 1869FH
03H 4E2CH | Voltage L2V 0.1V | Sign-less 32bit | ) 1 999090)
(DT20012)
4E2DH
(DT20013) | Log data . .| OH to 1869FH
O3H AE2EH | Voltage L3V 0.1V | Signdess 32bit | 4 14 99999)
(DT20014)
4E2FH Log data . .| OH to EA60H
03H (DT20015) | Current L1A(CT1) | Q1A | Sianless 166t | 44 60000)
4E30H Log data . .| OH to EA60OH
03H (DT20016) | Current L2A(CTR) | Q1A | Sianless 166t | 44 60000)
4E31H Log data — . | OH to EAGOH
03H (DT20017) | Current L3A(CT3) | O-A | Stnless16bt| 41 60000)
4E32H
(DT20018) | Log data _ — .| OH to 5SF5EOFFH
O3H AE33H | Pulse count value Sign-less 32bit |4 15 99999999)
(DT20019)
| [ | [ | |
| [ | [ | |
| | | [ | |
F6CDH Log data . . . ) )
03H (DT63181) | (Year/Month) Sign-less 16bit | Y:00H to 99H, M:01H to 12H
F6CEH Log data . — . ] .
03H (DT63182) | (Date/Hour) Sign-less 16bit | D: 01H to 31H,H:00H to 23H
F6CFH Log data _ — . _
O3H (DT63183) | (Minute + Spare) Sign-less 16bit | M: 00 to 59H
F6DOH
(DT63184) | Log data _— .| OH to 3BO9AC9FFH
03H F6D1H Integrated active power 0.01kWhy Sign-less 32bit (0 to 999999999)
(DT63185)

Y. ]




(Only for AKW8111H)

F6D2H
03H I(:%TD%:’:%) hggra‘f;tf‘eawve oner [0-0LKWh] Sign-less 32bi ?(')*tgogggggggg':;"‘
Fonar
03H ,(:%E%?,’jgs) hzgra‘:;t?pparempower 0.01KWh| Sign-less 32bit ?gtéog?é'ggggggFgF)H
Foner
03H I(:%TD(S;’_TQO) \L/%?tgg;auv 0.1V | Sign-less 32bit ?ytéogg%%%';'*
S
03H I(Z%E%?;—TQZ) \L/?)ﬂsget:asz 0.1V | Sign-less 32bit ?cl)_| téogg%%%';H
PO
03H I(:%EGS&M) b%ﬂfé‘éam 0.1V | Sign-less 32bit ?(;_' téogg%%%';H
(DT63195)
03H l(:L?EeC:ange) é?;?rgﬁ:aLlA(CTl) 0.1A | Sign-less 16bit ?c|>4 téoegéggy
03H l(:L?EeDsHm?) é?;?rgﬁ:aLzA(CTz) 0.1A | Sign-less 16bit ?c|>4 téoegéggy
03H I(ZSTDﬁE:ﬂgs) I(_:?J?rgﬁ:aLSA(CTa 0.1A | Sign-less 16bit (()(;_' téoslcz)égg?
F6DFH
03H  [CeEor | Puke countualue |~ | SUmess 320t | (1L 00 a0ty
(DT63200)
03H ?8%5'071) ‘iﬂgﬂ‘:ﬁl{ﬂmﬁgon“or — | sign-less 16bit | H:00H to 23H, M:00H to 59H
03H/06H/10H ?8#35'072) f@'ﬁﬂgﬁgg&ird) — | sign-less 16bit | M:00H to 59H, S:00H to 59H
03H/06H/10H ?8#85'073) (CDa;fg/%a;J:;“er — | sign-ess 16bit | D:01H to 31H, H:00H to 23H
03H/06H/10H ?8#&';074) iﬂ:ggﬁ‘;g'ﬂ“ﬁ — | sign-less 16bit | Y:00H to 99H, M:01H to 12H
03H/06H/10H ?8#5(')*075) C("’[‘;Z;;’a“imer — | sign-less 16bit | Day:00H to 06H
6 types;
03H/06H/10H ?8#5&;76) Logging cycle setting | — | Sign-less 16bit é:gg:gf;'ﬁ%;ib
5H(5)<30>,6H(6)<60>
03H/06H/10H ?8?85'080) SRAM Initialize — | sign-less 16bit | OH(0)<OFF>,1H(1)<ON>
(()8'?'?)3098) Integrated active . - | OH to 3B9ACOFFH
03H/06H/10H ?8_?_35'099) Eg\rl;l(i; for arbitrary|0.01kWh| Sign-less 32bit (0 to 999999999)

note 1) 03H: Read

06H/10H: Write

note 2) Data register except specified is “0”.

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

note 4) Write a data within the range when you write it.




Chapter 8 Battery for Memory Backup (onl

8-1 Setting before using

for AKW8111H

-Battery is set to the unit AKW8111H, when shipping. Be sure to set the battery switch ON before
starting the unit. It can backup the logging data and calendar time.

*When starting to use the unit first or passing long time with battery OFF, initialize the memory by
memory initialize mode (MODE4), or it can not indicate logging data correctly.

[ —

T _]_ T

\

BATTERY
OFF =—= 0N

\UU —

8-2 How to Replace Battery

Battery life is about 5 years (at 25°C).

However, using under high-temperature makes the life short.
When battery has abnormal or battery power is reduced, “E”
Please replace the battery according to the procedures.

Panasonic KW8M
1210t
0000020

O

O T

g
.

B () OV (hvar) (e
D T (52 (A &RD

ER2A
Q300

Eco-POWER METER

“E" is blinking

-Battery (Option)
Product name

Spare Battery
(CR2450)

Model No.
AFC8801
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.

-

Note) Use an insulated tool to set switch.

is blinking in the bottom line.



8-3 How to Remove

When disposing the unit or replacing battery, refer to the below procedure and remove the battery.
Undo wiring when disposing the unit or replacing battery. Electrical shock may occur if you touch places
where high voltage is present. Also, release any static electricity in your body before proceeding.

Hooks Hooks

1. Remove 2 hooks at the top and bottom of the case and 2. Remove 2 hooks from the block and remove the PC

draw PC board block from the case. board with battery.
= (3
@ @
o #

3. Insert a tool between holder and battery and take battery 4. Push battery to the marked direction from back and
and put it on the stopper. take it.

8-4 How to Mount
*Mount new battery within 3 minutes after removing the old battery.

I .

< ¢ KY?T\ \‘;“ Gv&:ﬁ
iy >
o 2

1. Insert the battery in a battery holder horizontally, and 2. Make sure the battery is securely placed in the battery
insert by the marked direction with + side facing up. holder.

Connector
Hooks

0 - P Hooks

3. Insert PC board block with battery to connector so that 4. Insert PC board block to the end not to make mistake

it is fixed with 2 hooks of top and bottom. the direction and fix with 2 hooks correctly.

The side with battery is inside. * |f the direction is different, it can not be inserted
to the end. Be sure to check the direction.



Chapter 9 Specifications

9-1 Main unit

Rated operating voltage

100-240V AC

Rated frequency

50/60Hz common

Rated power consumption

8VA

Allowable operating
voltage range

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

Allowable momentary
power-off time

10ms

Ambient temperature

-10 to +50°C(-25°C to +70°C at storage)

Ambient humidity

30 to 85%RH(at 20°C non-condensing)

Breakdown voltage(initial)

Between the isolated circuits:
2000V for 1min

note) Cut-off current: 10mA

However protective varistor excluded.

Insulation
resistance(initial)

Between the isolated circuits:
100M @ or more
(measured at 500V DC)

A)Outer edge (case)—All terminals
B)Insulated circuit

-GND —All other terminals
-Operating power supply terminals —

Analog input terminals

-Operating power supply terminals —

Pulse input terminal

*RS485—All other terminals
Pulse output terminals—

All other terminals
notel)

Vibration resistance

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

Shock resistance

Min. 294m/s®> (5 times on 3 axes)

Display method

8-digit, 7-segment LED

Power failure
memory method

EEP-ROM (more than 100,000 overwrite)

Size

48 x 96 x 98.5 mm

Weight

AKW8111: approx.235g (without mounting bracket)
AKW8111H: approx.250g (without mounting bracket)

notel) Analog input terminals: No.11 to 20 / Pulse input terminal: No.4 and 5
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9-2 Input Specifications
9-2-1 Electric power input

Instantaneous active power (kW)
Instantaneous reactive power (kvar)
Instantaneous apparent power (kVA)

Power Integrated active power (kWh)
Integrated reactive power (kvarh)
Measuring Integrated apparent power (kVAh)
item Voltage Actual value Voltage
(Between P1-P0, Between P2-P0, Between P3-P0) (V)
Current Actual value Current
(L1-phase current, L2-phase current, L3-phase current) (A)
Electricity charge Integrated electricity charge
Others Power factor, Frequency
Measured
electric power 0.00 to 999999.99 (kW / kVA)
(Active, Apparent)
Measured
electric power -99999.99 to 999999.99 (kvar)
(Reactive)
Integrated electric
power
) . . 0.00 to 9999999.9 (kWh/ kvarh/ kVAh)
Display (Active, Reactive,
range Apparent)
Voltage 0.0 to 9999 (V)
Current 0.0 to 6000 (A)

Electricity charge

0.00 to 99999999

Power factor

0.00 to 1.00 (with display “LEAD” when leading phase or
“LAG” when lagging phase)

Rating

50.0 to 60.0 (Hz)

Frequency

Allowable

47.5 to 63.0 (Hz) (95 to 105% of rating)

Phase and wire system

Single-phase two-wire system
Single-phase three-wire system
Three-phase three-wire system
Three-phase four-wire system

(common)

Single-phase two-wire : 0-440V AC (Line voltage)
Single-phase three-wire : 0-220V AC (Phase voltage)

Rating Three-phase three-wire : 0-440V AC (Line voltage)
Three-phase four-wire : 0-254V AC (Phase voltage)
Allowance 85% to 120% of rated input voltage
Measured Single-phase two-wire : 0-528V AC (Line voltage)
Input Allowable measurement | Single-phase three-wire : 0-264V AC (Phase voltage)
voltage voltage Three-phase three-wire : 0-528V AC (Line voltage)
Three-phase four-wire : 0-300V AC (Phase voltage)
1.00 to 99.99 (Set with setting mode)
. XVoltage transformer (VT) is required when you measure a load
VT ratio .
with voltage over 440V system.
X Secondary current rating of commercial VT is 110V.
*5A/50A/100A/250A/400A (In case using dedicated CT.)
(Select with setting mode)
Input Primary side rating 10 4000A (Set with setting mode) _
current ¥Use a commercial CT with secondary side current of 5A when
measure 400A or more.
¥Accuracy coverage: 10 to 100% of rated current of CT
. Cut-off current 1.0 to 50.0%F.S
Special
functions Current threshold for

hour meter

1.0 to 100.0%F.S.




Instantaneous electric power
(active/reactive/apparent)

Integrated electric power
(active/reactive/apparent)

+2.5% F.S. *=1digit
(at 20°C, rated input, rated frequency, power-factor 1)

Voltage ¥Accuracy coverage: 10 to 100% of rated current of CT
Current

Accuracy Electricity charge

(without error +0.01% = 1digit (at 20°C)

in CT and VT)| yoyr meter [ In case power on start or current energizingJ

+0.01%+1s=+1 digit

Temperature +1.5% F.S./10°C =+1digit
characteristics (Range of —10 to 50°C based on 20°C for rated input power-factor 1)
Frequency +1.5% F.S.+1 digit (Frequency change=5% based on rated
characteristics frequency, for rated input power-factor 1)

9-2-2 Pulse input

Input mode

Addition (Fixed)

Max. counting speed

2kHz /30Hz (Select with setting mode)

Min. input signal width:

Pulse input 0.25ms (When 2kHz selected) /16.7ms (When 30Hz selected)
ON:OFFratio=1:1
Contact / No contact (open collector)
. Impedance when shorted: 1k Q
Input signal

*Residual voltage when shorted: Max. 2V
-Impedance when open: 100k {2

Output mode

HOLD (Over count)

Number of Digit

8-digit (0 to 99999999)

9-3 Pulse output (Transistor out

ut) Specifications

Number of output point

1 point

Insulation method

Optical coupler

Output type Open collector
Output capacity 100mA 30V DC
Pulse width approx. 100ms

ON state voltage drop

1.5V or less

OFF state leakage current

100 1 A or less

Pulse output unit

0.001/0.01/0.1/1/10/100kWh/Alarm(AL-P)/Counter(Cnt)
(Selectable with setting mode)

* We recommend the setting of minimum unit for pulse output for measurement shown as below.
Output pulse: 4 pulse or less per 1sec.

How to calculate]

(Unit for pulse output: PL-P)>(Max. measurement power [kW]) ~(3600[s] X 4 [pulse/s])

Caution (1) Improper unit setting may cause miss counting.
(2) If the OFF time is too short, there is a possibility of counting errors.
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9-4 Communication Specifications

Interface Conforming to RS485
Protocol MEWTOCOL/MODBUS(RTU) (selectable with setting mode)
Isolation status Isolated with the internal circuit
Number of connected units 99 (max.) *? *®
Transmission distance 1200m (max.) **
Transmission speed 19200/9600/4800/2400bps (selectable with setting mode)
o Data length | 8bit/7bit (selectable with setting mode) **
'Fl'ge:nms;[ussmn Parity Not available / Odd number / Even number (selectable with setting mode)
Stop bit 1bit (fixed)
Communication method Half-duplex
Synchronous system Synchronous communication method
Ending resistance approx. 120 Q (built-in)
@ Factory settings
Protocol Station no. sz;%n(sgl jzltr)gte) Data length Parity Stop bit
MEWTOCOL 1 19200 bps 8 bit Odd number 1 bit (fixed)

¥ 1 Please check with the actual devices when some commercial devices with RS485 interface are connected. The
number of connected devices, transmission distance, transmission speed may be different according to using
transmission line.

2 For RS485 converter on the computer side, we recommend SI-35 and SI-35USB (from LINE EYE Co.,Ltd.).

%3 When using SI-35,SI-35USB or PLC from Matsushita Electric Works, Ltd. (which can be connected up to 99 units),
up to 99 Eco-POWER METER can be connected. In case using this system with the other devices, up to 31
Eco-POWER METER can be connected.

%4 With MODBUS(RTU) protocaol, it works only with 8bit.

9-5 Option Specifications (only for AKW8111H)

Save cycle | 60 minutes

Integrated active power, Integrated reactive power,

Saved data
Integrated apparent power
Automatic Saved data Max. 2232 records *3 months
logging amount - -
Monthly integrated electric power,
Log function Display Daily integrated electric power,

Memory of Hourly integrated electric power
main unit (active, reactive, apparent)

Save cycle | 1,5, 10,15, 30, 60 min.

Integrated active power, Integrated reactive power,
Selected Saved data | Integrated apparent power, Current, Voltage, Pulse
logging *° count value

Saved data

* . .
amount Max. 2160 records *1.5 days (when save cycle is 1 min.)

Time accuracy
Monthly accuracy 240 seconds (at -10°C)
Monthly accuracy 70 seconds (at 25°C)
Monthly accuracy 240 seconds (at 50°C)

Calendar timer

Integrated active power for arbitrary | Integrated active power in arbitrary period

period Display range: 0.00 to 9999999.9 (kWh)
Backup contents by battery Time measurement and log data storage
Battery life "’ About 5 years (at 25°C)

*5 Some software is required to check the saved data by selected logging function in memory of main
unit. The recommended tool software “KW Monitor” is available for download from our website.
(http://www.mew.co.jp/ac/e)

*6 When battery power is reduced, “E” is blinking. Replace battery according to the procedures.

*7 Battery life will be shorten if using this under high-temperature.



9-6 Dedicated Current Transformer Specifications

Par no. AKWA4801 AKWA4802 AKWA4803 AKWA4804
Primary side rated current 5A / 50A 100A 250A 400A
?ﬁtr‘z‘:] fecondary side 1.67mA / 16.7mA 33.3mA 125mA 200mA
Winding (Turn) 3000 3000 2000 2000
Ratio error +2.0% F.S.
Hole Dia (mm) ¢ 10 016 | 24 | ¢ 36
AC1000V/1min AC2000V/1min
Breakdown voltage(initial) (Between through hole (Between through hole
and output lead wire) and output lead wire)

Insulation resistance(initial)

Min. 100MQ (at DC500V) (Between through hole and output lead wire)

Vibration Functional 10to 55Hz(1cyclg/hrrns|lnc1)1rfe>2'$|gggezagggude of 0.375mm
resistance Destructive 10to 55Hz(1cy(c1:I(()e/m rirr\]|.néjr:e)z \s;lg%eza;?(ggude of 0.15mm

Shock Functional | Min. 98m/s®> (4 times on X,Y and Z axes)

resistance Destructive | Min. 294m/s® (5 times on X,Y and Z axes)

Output protection level +7.5V with clamp element | +3.0V with clamp element
Permissible

clamping frequency

Approx. 100 times

Ambient temperature

-10 to +50°C (without frost and non-condensing)

Storage temperature

-20 to +60°C (without frost and non-condensing)

Ambient humidity

35 to 80%RH (at 20°C non-condensing)

Weight

Approx. 50g Approx. 80g | Approx. 200g
(Trunk cable included) (Trunk cable included)| (without trunk cable)

Approx. 300g

Note) Dedicated current transformers (CT), AKW4801, 4802, 4803, 4804, are dedicated for
low voltage under 440V system. They can not be used for high voltage circuit. In case
measuring high voltage circuit, make a 2-step construction by combination of a
commercial CT of secondary side current 5A for high voltage and the dedicated CT for

5A (AKW4801).

(.|

(without trunk cable)



9-7 Self-diagnostic function
If an error occurs, the following indication will be given.

Indicator Meaning Output status To recover
ERRO CPU error Turn the power off and then on again.
OFF
ERR1 Memory error* EEP-ROM life ended. Replace the unit.

*Includes the possibility that the EEP-ROM’s life has expired.

9-8 Power Failure Memory
Eco-POWER METER memories integrated electric power and working status to internal EEP-ROM

until when power supply is off. (Power failure guarantee)
And every time to change each setting, each setting value is memorized to internal EEP-ROM at the
same time. Therefore, change setting frequently makes EEP-ROM’s life short. Avoid to usage like

this.
*Especially be careful if you set by communication.



Chapter 10 Mounting
10-1 Dimensions
10-1-1 Main unit
(Unit: mm)
(Clearance: *=1.0)

Mounting bracket . g
Gasket \\ Terminal co::er (Option)
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104.5 (with terminal cover)

M3 @ screw
Fastening torque: 0.6 to 1.0N'm
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10-1-2 Dedicated CT

@ For 5A/50A(AKW4801)
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" Receptacle housing:5SMR-02V-B(JST Mfg.Co.,Ltd)
", Pin contact:SYM-001T-P0.6(JST Mfg.Co. Ltd.)

(Applicable connector)
Plug housing:SMP-02V-BC(JST Mfg.Co. Ltd)
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\-\ Pin contact:5YM-001T-P0.6(JST Mfg.Co. Ltd.)

(Applicable connector)
Plug housing:SMP-02V-BC(JST Mfg.Co.,Ltd)
Socket contact:SHF-001T-0.8BS(JST Mfg.Co.,Ltd)
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Socket contact:SHF-001T-0.8B5(JST Mfg.Co., Ltd)



@ For 250A (AKW4803)
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10-2 Panel cutout
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10-3 Panel mounting

1) Insert a unit from the front of the panel.

2) Attach the mounting bracket by the holes at the top and bottom of case and secure in place with
screws.

-Fastening torque: approx. 0.12N-m)

-Panel thickness: 1 to 15mm
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