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1. Product Brief introduction

1.1 Standard

Reference standard

(GB/T 17883-1999 Class 0.2S and 0.5s Static AC Active Electric Meter

(GB/T 17882-1999 Class 2 and 3 Static AC Reactive Electric Meter

DL/T 614 Multifunction Electric Power Meter

(GB/T 13850 Ac Energy Transfer to Analog Quantity or Electric Measuring
[Transmitter of Digital Signal.

Performance Standard

(GB/T 22264.1- Panel Type Digital Display Electric Measuring Instrument, Part 1
Definition and General Requirement.

(GB/T 22264.2- Panel Type Digital Display Electric Measuring Instrument, Part 2
Special Requirements for Current Meter and Voltage meter.

(GB/T 22264.3- Panel Type Digital Display Electric Measuring Instrument, Part 3
ISpecial requirements for power meter and reactive power meter.

(GB/T 22264.4- Panel Type Digital Display Electric Measuring Instrument, Part 4
Special requirements for frequency meter.

(GB/T 22264.5- Panel Type Digital Display Electric Measuring Instrument, Part 5
Special requirement for phase meter and power factor meter

(GB/T 22264.7- Panel Type Digital Display Electric Measuring Instrument, Part 7
Define and General requirement.

(GB/T 22264.8-Panel Type Digital Display Electric Measuring Instrument, Part 8:
Commend test way.

1.2 Product Overview

[Three phase multifunction network power meter which provided with high ability
land precision can measure all electrical parameters in three phase electric
network, include three phase voltage, three phase current, active power, reactive|
power, apparent power, freq; . power factor, four-quadrant energy, UIPQ
demand quantity, time-sharing accounting, switching input monitoring, electric
pulse output and with communication interface.

IThe product is provided with many extended function of input and output for
choosing:1 communication interface, 3 oops of transmitting output, local or remote|
switch signal output,3 loops of switch monitoring, 2 loops electric pulse output.
[The product is with best competitive, can directly replace with general power
transmitted, measuring meter, power energy measure meter and relative auxiliary|
unit, can widely apply to many fields, like energy manage system, power monitol
system, industry and mining enterprise, public place, intelligent building and
switch board those power net system, SGADA system and so on. The product is
provided with many advantages such as simple installation, simple wiring,

less engi g work, p on the spot and i
can complete different communication software network for PLC, industry control

—01-
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2. Function Introduction (See Table 1) Table 1

Measurement function Remark
Three phase voltage
Three phase current

Real-time

Pawer, Frequency, Power factor

Basic functi
Active energy asiefunction

Energy Reactive energy

Two-way measurement
Demand quantity UIPQ slip

Energy impulse |Passive dry contact point
Switching input | Passive dry contact point Extended function

Switching output| AC250V 5A remote/alarm
Communication |R$485 interface MODBUS-RTU
Display mode Digital tube display screen, LCD display}
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3. Technical parameter (See Table 2) Table 2

Item

Parameter

Wiring

3 phase 4 lines/3 phase 3 lines

[

380V/100V

Voltage| Over load!

1.2 multiple, i 2 multiple

o nsgin

<1VA

esennrage

S5AI1A

Signalinput

Curren{Over load

1.2 multiple, i 2multiple

e cnagion

<1VA

Frequency

45~65Hz

Power supply

AC 85~265V,DC 100~300V
<5

Energy pulse

Passive optical coup\e collector output,
fixed pulse width 80m$+20%

Communication

RS485 communication interface, physical layer isolation.
Meet the international standard of MODBUS-RTU agreement
Communication speed 1200~38400
Testtype N81,E81,081

Switching output

Programmable remote/alarm switching output
Capacity: 5A/250VAC 5A/30VDC
Programmable alarm power or remote mode

Remote switch

Remote switch input measuring, passive dry contact input,
programmable relate alarm output

Measurement class

Power: 0. 58 Frequency: 0. 2Hz
Active power: 1. 0 Reactive power: 2. 0

Display mode

Digital tube display screen, LCD display

Environment

Working temperature: ~10-55'C Storage temperature: ~10-55C
Relative humidity: <80%RH

Safety

Isolation: resistance of Signal, power source, output terminal to cover> 5M Q
Withstand voltage: Signalinput, power source, output terminal to cover>AC 2kV]

Protection grade

Front panel: IP45, enclosure: [p20
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4. Installation and Wiring

4.1 Panel Si: :96%x96 Hole Si :91x91 D 58 (SeeFig.1)

Accessories Location  Fig.1

4.2 Panel Size(mm): 7272 Hole Size(mm): 67x67 Depth(mm): 69 (See Fig.2)

A

Accessories Location Fig.2
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#.3 Wiring terminal function (see Table 3) Table

Power supply

1,2

ACB85-265V, AC220V

Current signal

No.4,6,8 are input terminal of current

Voltage signal

11,12,13,14

Three phase current input is Ua, Ub,Uc,Un

Switching output

15—17

2 loops of switching output

Energy pulse

47,48, 49,50

47and 49 are the posiive terminals o th passive output,
upply

First loop of RS485

58,59

A, B terminal

Switching input

70—72

2lo0ps of switchinginput, 70is the common terminal
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lInstructions for use
a) 1, 2 s the auxiliary power supply terminal for meter working, please make sure|
the supply power is suitable for this product to avoid damaging product.

b) 4,6,8 s the input terminal of current transformer, with* signal is for the input
terminal of current.

c)Three phase three lines connection: Current of B phase no need connection,
UB connect to NO.14 terminal. Refer to 4.4 wiring.
d) Product connection refer to the wiring diagram printed on the product cover.

W.4 Wiring (see Fig.3 and Flg.4)

la* la Ib* Ib Ic* | la* |

I
[eTsTel7 el [aIsTel7]

cTj
A ¥
B—rd L1+t -

c > 4
3 phase AC(without CT) 3 phase AC(2CT) 3 phase AC(3CT)

AC(uithoutPT)

High voltage

—06-
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Power supply Communication Switching output

Lv+) NV A B DO1 DO2 COM
Power RS485

Switching input Energy pulse
il i
COM DIL DI2 Eq+ Eq- Ep+ Ep-

Flg.4

Note: The meter is provided with two kinds of wiring modes, please make sure
the actual wiring is same to the set wiring in the meter.

The wiring diagram and technical parameter printed on the product shall be
prevailed.
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/5. Programme operation

Under programming status, digital interface adopts layered structure menu
type ,meter supply three lines digital display. (see Fig.5)

No.1 line is first layer menu information.

No.2line is second layer menu information,

No.3 line is third layer menu information.

For example: as shown in Fig. 5, No.1 line: INPT means signal input.
No.2line:CT currentratio No. 3line: 5 means the CT value. CT value=25/5A=5.

Parameter setting can be i (See Table 4]
Table 4

No.1layer | No.2layer No.3 layer Description

) 0000 means automatic cycling
Display DISP 0000-0014 | gisplay(Displayed information
see Table 5,6)

0001-0003 s for LED brightness|
0001-0003 | adjustment.

or 0000-0120 iss keeping time of
0000-0120 | LCD back light(0000 means the]
backlight keeping ON)

System set

“SET"

Energy clear 1111 means the energy clear,
CLrE other values are invalid
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Signal input|
INPT

Wiring mode

0000 or other
values

0000 means 3 phase 4 line,
other values means 3 phase 3 line|

Valtage transfomation
ratio PT

1~9999

PT value= PT primary value/

secondary value

Currenttransformation
ratio CT

1~9999

CT value= CT primary value/
secondary value

address SN

1~247

Meter address range: 1-247

Communication speed,

0000~0006

0001 means 1200; 0002 means 2400;
0003 means 4800; 0004 means 9600;
0005 means 19200; 0006 means 38400

Data format
DATA

0000~0002

0000:E,8,1;0001:0,8,1;
0002:N,8,1

Switching
output set
DO-i
(iis 1-4)

Choose alarm
item or close
alarm
(referto 8.2
switching output)

Set the specific
threshold value of
alarm item

Choose alarm item,and set
relative threshold value(when
alarm item is switching value,
noneed set threshold value),
once meet the alarm conditions,
switch output ON.

ote: The above menu is applied to the product with complete function.If you find
here is no such menu in the product or the menu is not working, It means the
product not supporting the function.
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Programming step(see Fig.6)

Firstlayer Second layer Third layer

0000 mean automatic cycling display type
—

System set = 0001-0003 is for LED brightness adjustment

0000-0120 is keeping time of LCD back light

(0000 means the backlight keeping ON)

1111 means the energy clear

0000 means 3 phase 4 line,
other values means 3 phase 3 line

(Voltage multiple rate range:1-9999)

(Current multiple rate range: 1-9999)

SET 34 0000 means3CT
b 0001 means 2CT
— oo

By O e SO

£
o
5
3
kil
e
E
]
2
w
El
2
°
3
o
£
E
g
>
S
a

(Meter communication address range: 1-247)

(o) 0001 means 1200; 0002 means 2400;
=L 0003 means 4800; 0004 means 9600;
0005 means 19200; 0006 means 38400

(oo /] | .
ST . O00DE,1T;000105.1;
— s

’ d
1Ee ser [E2d] 1 zoroposiionlankingafvotage ignl CTsecondary vlu
= == seting) 0500 means the lanking not isplay below 0.5V
(Zero-position zero-position blanking of current signal(CT secondary valug

seting) 0010 means the lanking not isplay below 0.01A

[ P e

Foctonyreset
—

Continued
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[To be continued

Setalarm item
When TYPE is 0000, it means'remote control"statu
(As per Table 21, Page No.37)

SET alarm value(CT secondary value)
(As per Page No.37)

(SET relay delay time, unit : second)

Set hysteresis amount( secondary value of CT,

(Switching output: other three ways is similar)

Operation instruction:

a) After revised the data of third layer ( or option), need press * «J " button to
back the second menu then the setting take effect.

b)The wiring method can be revised refer to the actual wiring mode.

c)Under normal condition, the label of product have remarked the model
parameter and factory setting parameter. The user can reset the parameters
according to the requirements.

d) After revise the value , through * «= * buttonand* = ”button to increase
ordecrease , through* SET " button to move.
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/6. Panel explain and measurement information display

/6.172x72,96x96 LCD display (see Fig.7)

1) Panel instructions
fthere is no relative symbol display (or the set data not working), It means the
product s without the relative function. Fig.7

Four lines digital display the Kithousand M-mega,
phase voltage; three phase

me al
s
way reactive power , demand. be B b, q F.
WA the dlsp\ay value.
= LN v

Unitand symbol of
4 buttons used for changing measured

T8- E’ S 8 B 54, Emmm s ”°"a°i‘

changing or value increase of LY 01 ORDD 01 10X
decrease;* SET” button: Ente;

into programming status @ @ power factorFreqy
" button: Confirm button | Lg=¥ Hz, switching output ,
switching input

2) The contents of displayed page (see Table 5) Table 5

Page Content Explanation

Separately display the voltage
Ua, Ub, Uc (3 phase 4 line),
positive active energy.

In left Fig

Positive active energy
=2908,05kWh
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Table 5

Separately display the voltage
Uab, Ubc, Uca (line voltage),
negative active energy.

DISP=2
Negative
active energy
of three phase
voltage

Dt e

In left Fig
Uab=10kV

Negative active energy
=1000.02kWh

»
o
u

u'
OO
Caoac

Display 3-phase current la, Ib,
Ic, the unit s A. Positive
reactive energy

DISP=3
Positive
reactive
energy of
three phase
current

o

In left Fig
1a=5A

Dt b g
Dt b b

e
[y
=
£3
ca

c3
® =
®

lc=5A
Positive reactive energy
=50.00kvarh

Total active power
=86.60kW
Total reactive power
=0000kvar
Total apparent power
=86.60kVA
Negative reactive power
=100.08kvarh

DISP=4
Tl actie power
Tl eectve poner-
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Table 5|

DISP=5
ot acegower

P acie fover

D0 S 0
e [

L]
[==]
[ == R

®

Aphase active power
=28.87kW
Aphase reactive power
=0000kvar
Aphase apparent power
=28.87kVA
Positive active power
=2008.05kWh

Negeie e pover

===

oo

c
]
(X
c
n
o

3 DI 00
g

©

B phase active power
=28.87kW

B phase reactive power
=0000kvar

B phase apparent power
=28.87kVA

Negative active power
=1000.02kWh

DISP=7
Cpase s por-
(i

P reatvepover

C phase active power
=28.87kW
C phase reactive power
=0000kvar
C phase apparent power
7kVA
Positive reactive power
=50.00kvarh
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Table 5

DisP=8 Displayed in left Fig
Average current=5A

Zero-sequence current=0.006A

3

[ PR P
[T

(=]
'
c3,
=]
=]
=]
i
=
£3
5557 E):l Duta]

CIC3I ST

Zero-sequence
current

Displayed in left Fig
Three phase total power factor
=1.000

Frequency=50Hz

Voltage unbalance=9V
positive phase active energy
=2908.05kWh

DISP=9
Three phase
total power

TS
[u Rt o

[l
U]
]
XA
[l
[

3
0
3
i

unbalance

Displayed in left Fig
Aphase power factor
pise=10 5 prase power facor
Power factor

for each =0.999

phase C phase power factor
=0.999

Negative active energy
=1000.02kWh
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6.2 72x72,96%96 Digital tube display screen (see Fig.8)

(1) Panel instructions

If there is no relative symbol display or the set data not working, It means the
product is without the relative function.

There-lines L
the information in 16 pages:
Three phase voltage: three
phase current ; active power,
reactive power, power factor;
frequency, switching input/
output; other switching input,
two way active power, two-wa)|
reactive power.

K-thousand ,M-mega
Which s the magnitude

VA v g the display value.

" Unit and symbol of
or programming set:* <=~ Three phase voltage
* =~ button:for page Thr current
changingorvalgs oroass o CIO]
decrease;” SET” button: Enter| reactive power var,
into programming status.

* ¢ button: Confirm button ]

powerfacorFreq

Hz, switching output ,
switching input

Fig.8 '91nP!

2) The contents of displayed page (see Table 6)
Page

Content Explanation

kO MO

MRS Separately display the voltage]
Ua,Ub,Uc (3 phase 4 line)

DISP=1
Three phase VR left Fig

voltage Ua=5774V
v Ayl Ub=5774V
Uc=5774V

Table 6
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Table 6

DISP=2
Three phase
voltage

VA s Dl

Separately display the voltage
Uab, Ubc, Uca (line voltage)

In left Fig
Uab=10kV

DISP=3
Three phase
current

VA s Dl

Display 3-phase current Ia, Ib,
Ic, the unitis A.

In left Fig

DISP=4
Aphase

Active power
Reactive powef
Power factor

Display A phase
Active power Pa
Reactive power Qa
Power factor PFa

In left Fig
Pa=86.6kW
Qa=Ovar
PFa=1.0
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Table §

DISP=5

B phase
Active power
Reactive power
Power factor

k@ Mo
vvyv
VAW Wh
VA varvan

VA0S0l

©e

Display B phase
Active power Pb
Reactive power Qb
Power factor PFb

In left Fig
P

DISP=6
Cphase
Active power
Reactive power
Power factor

k® Mo
vvyv
VAW Wh
VA varvan

v A0S0l

SIS

Display C phase
Active power Pc
Reactive power Qc
Power factor PFc

In left Fig
Pc=86.6kW

DISP=7

Total three
hase

Active power

Reactive power|

Power factor

k® Mo
vvyv
VAW Wh
VA varvan

VA0S0l

Display total three phase
Active power P

Reactive power Q
Power factor PF

In left Fig
P=86.6kW
Q=0var
PF=1.0
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Table §

DISP=8
Frequency

ko Mo
vvvv
VAW Wh

VA varvan

VA0l

SIS

The left Fig. shows that
the present frequency is
50.00HZ.

ISP=9
Positive activel
energy

k® Mo
vvVvy
VAW Wh
VA varvan

vV Ao 0l

SIS

The left Fig. shows the positive
active energy value, the second
line means the higher 4 digits,
the third line means the lower 4
digits. It means the value of
positive active energy is
356020.50 kWh

DISP=10
Negative active|
energy

k® Mo
vVvVvy
VAW Wh
VA var e

VA0S Ol

The left Fig. shows the negative
active energy value, the second
line means the higher 4 digits,
the third line means the lower 4
digits. It means the value of
negative active energy is
356020.50 KWh.
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Table §

DISP=11

k@ Mo
vvVvy
VAW Wh

=3650), ...

energy

vV A0S0l

The left Fig. shows the positive
reactive energy value, the second
line means the higher 4 digits,
the third line means the lower 4
digits, consist by one 8 bit value |
It means the value of positive
reactive energy is

356020.50 kvarh.

DISP=12

k® Mo

vvVvy
VAW Wh

=365, ...

energy

vV A0S0l

The left Fig. shows the negative
reactive energy value, the second
line means the higher 4 digits,
the third line means the lower 4
digits, consist by one 8 bit value
It means the value of negative
reactive energy is

356020.50 kvarh.

DISP=13
Switch output
information
from 110 4
loop

ko Mo
vvVvy
VAW Wh

o]
VoA var vam
SIS

The data in first line is effective
information; which means the 1st|
Ioop is ON.the 2nd loop is OFF.
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Table §

DISP=14
Switch output
information
from 1104
loop

The data in second line is
effective information; which
means the 1st loop is ON,
the 2nd loop is OFF.
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[7. Communication Protocol

[7.1 physical layer

[7.1.1 RS485 ication port, asy half-duplex mode;

[7.1.2 Communication speed 1200-38400bps can be set, factory default 9600dps

[7.1.3 Byte transfer format: 1 bit for initial bit, 8 bit for data bits, odd-even check
(N81, E81, 081 can be selected), factory default N81

17.2 Digital communication protocol

[The meter is provided with serial ism half-duplex RS485

Iport, adopt MODBUS-RTU protocol, various data can be transferred through

lcommunication line. One line can connect 32pcs meter at the same time, each

Imeter can set different i address. The ion terminal

Inumber of different series meters is different. communication should be connected

Iby the shielded twisted-pair cable with copper network, and the diameter not les:

han 0.5mm”.When wiring, keep the communication wire away from strong electric

lcables or other strong electric field, T type network Wiring is recommended (see

[Fig.9),Star-type or other wring is not recommended.

Multfunction
meter
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MODBUS-RTU communication protocol:
MODBUS protocol adopt host-slave response mode in one communication line.
The signal of host computer addressing to the terminal device (Slave computer)
with one address, then the terminal device send response signal back to host
computer in the opposite direction. In one communication line, the

data flow is in two opposite directions. (half-dupl
working mode). MODUBUS protocol only allow the communication between
Host computer (PC,PLC, etc) and terminal device(see Fig.10), not allow the
data exchange between terminal devices, so each terminal device will not
occupy the communication lines when initialized, but only response the query
signal to the host computer.

Fig.10

Query info. of host device| Device address

Device address Function code

Function code

Data segment

Data segment

Error checkout

Error checkout Response info.of slave device

Host PC enquiry:

The query information frames include device address code, function code, data
information code ,checkout code. The address code indicate the selected slave
PC device; The function code indicate the executed function of selected slave
device, for example, function code 03 or 04 means that the slave device will read|
the register and send back the content; The data segmentinclude the other
additional information of executed function, for example, in reading command,
reading from which register? How many register to be read? The checkout code|
used for checking the correctness of one frame information, providing the
information verification method for slave device, it adopts CRC 16 checkout rules.

23—
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Slave PC response:
fslave PC respond normally, the information include the slave address code,
unction code, data code and CRC 16 checkout code. Data code include the
tollected data from slave device, for example, register value or status. If the
error occurs, the slave device will not respond. The transmission mode means
bne series independence data structure in one data frame and the rules for data
transmission. The below defines the transmission mode compatible with MODBUS
protocol RTU mode. Each bit of byte: 1 start bit, 8 data bit,(odd-even check bit),
top bit (with odd-even check bit) or 1 stop bit ( without odd-even check bit).

Data frame structure (Message format) see Table 7 Table 7

Address code Function code Data code Checkout code

1BYTE 1BYTE NBYTE 2BYTE

Slave PC response:
f slave PC respond normally, the information include the slave address code,
unction code, data code and CRC 16 checkout code. Data code include the
kollected data from slave device, for example, register value or status. Ifthe
rror occurs, the slave device will not respond. The transmission mode means
bne series independence data structure in one data frame and the rules for data
lransmission. The below defines the transmission mode compatible with MODBUS|
protocol RTU mode. Each bit of byte: 1 start bit, 8 data bit,(odd-even check bit),
top bit (with odd-even check bit) or 1 stop bit ( without odd-even check bit).

Function code: (see Table 8)
IThe code indicate which function should be operated by the terminal. Below

[Table shows the function code and their meaning and function
Table 8

Code Meaning Action

01 Read switching output status| Get switching output status
Remote switch capacity input status| Get switching input status
Read the value of data register
Read the value of data register

Write single register___|Set the binary value to relative one register

present binary value of one or more registe
Write preset register __[Set the binary value to relative register:

24
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Checkout code:

Error checkout (CRC) domain take 2 bytes, include one 16 bit binary value.CRC
alue is calculated by transmission device, then attached to data frame; When
eceiving device receive data, CRC value will be calculated again, then compare

ith the received value of CRC domain, if two values are not equal, the error occurs.|

———

Cstart>
CRC=0xFFFF

CRC=CRC Xor BYTE

CRC right shift one bit

RC Xor 0xA001

Next

Frame finish’

Yes
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7.3 Message instruction format
Read switching output status 0 x 01 (see Table 9)

Table 9

Host PC query the command

Slave PC respo

nse

Slave PC address|

1Byte

1~247

Slave PC address

1 Byte

Function code

1Byte

0x01

Function code

1Byte

Starting relay
address

2Bytes

0x0000(Fixed)

Byte number of register

1Byte

Relay quantity|

2Bytes

0x0004(MAX)

Register value

N Bytes

CRC checkout|
code

2Bytes

CRC checkout code

2Bytes

Input status command of remote-chex

ck switch 0 x 02 ( see Table 10)

Table 10

HostPC

query the

command

Slave PC respol

nse

Slave PC address;

1Byte

1~247

Slave PC address

1Byte

Function code

1Byte

0x02

Function code

1Byte

Starting switch
address

2Bytes

0x0000(Fixed)

Byte number of register

1Byte

Remote-check
switch quantity,

2Bytes

0X000C(MAX.)

Register value

N Bytes

CRC checkout|

code

2Bytes

CRC checkout code

2Bytes
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Command of ingle-loop switching output 0 x 05 ( see Table 11
Table 11

Host PC query the command Slave PC response
Slave PC addresd 1Byte 1~247 Slave PC address| 1 Byte

Function code 1Byte 0x05 Function code| 1Byte

Starting relay 28ytes 0x0000~ Starting relay | gy iog
address 0x0003 address

0xFF00/ Relay action

2Bytes
0x0000 value

Relay action value| 2 Bytes

CRC checkout 2Bytes CRC checkout| gy ioq
code code

Output command of remote-check multi-loop switch 0 x OF ( see Table 12)
Table 12

Host PC query the command Slave PC response

Slave PC address| 1 Byte 1~247 Slave PC address| 1 Byte

Function code 1Byte 0xO0F Function code| 1 Byte

Starting relay

Starting relay 2 Bytes | 0x0000(Fixed)
address address

2Bytes

Relay quantity 2Bytes |0x0004(Fixed) |Relay quantity| 2 Bytes

Byte numbers of | 4 g o401 CRC checkoutl 5 g 1o
data code

Multi-Relay action

1 Byte
value

CRC checkout

2 Bytes
code Y
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[7.4 Message examples.
(1) Read remote-control/Alarm switching output status (Function code0 x 01)

HostPCrequest: 0x01 _0x01 _0x00 0x00 0x000x04 0x3D_0xC9

L cre checkout codt
Re\ayquanmy(Max 4100ps)
Starting relay (this meter read from 0)

Read relay status Function code
Slave PC address

lave PC response: 0x01  0x01  0x01 0)(01 OXQO 0x48

" L cro chackout code
Rs\ayslalus value(0x01 means the 1st relay close]
Register quantity (BYTE numbers)
Function code

Slave PC address

Description: The relay status value corresponds to the status value of each
lswitch output starting from the lowest bit of each byte according to the MODBUS
protocol. 1 means the ON status and 0 means the OFF status. Binary “ 0000 0011”
fof “0x03" Indicates that the first and second relays are closed.

(2) Remote-check switching input status (Function code0 x 02 )
Host PC request: 0x01  0x02 0x00 0x00 0x00 0xOA 0xF8 0x0D

switching quantity (Max. 12 loops
Starting address (fixed 0)
Function code of read relay status

lave PCresponse: 0x01  0x02 0x02 0x08 0x01 OxBE 0x78
L switching input status value(No. 4 and 9 switching
Register BYTE numbers

Description: The switching input status value corresponds to the status value of
leach switching input starting from the lowest bit of each byte according to the
MODBUS protocol. 1 means the ON status and 0 means the OFF status.
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(3) Remote-control single switching output status (Function code 0 x 05)
NOTE:This meter has a maximum of 4 switching output. The use of remote
control commands must require the relay to work in remote control mode.
HostPCrequest: 0x01 0x05 0x00 0x00 OxFF 0x00 CRC

Relay action value
(0XFFO0:OFF 0x0000:0N)

I relay

lave PCresponse: _0x01 0x05 0x00 0x00 OxFF 0x00 CRC

(4) Remote-control multi-loop switching output status (Function code 0 X OF)
HostPCrequest 0x01 OxOF  0x00 0x00 0x00 0x04 0x01 O0xOF CRC
Action value(0xOF
4 loops close)
Data Byte numbers
Loop quantity of remote-control relay (fixed 0 X 0004
Starting address of remote-control relay (Fixed 0 X 0000 )

Function code of remote-control multi-loop relay 0xOF

Slave PCresponse: 0x01 0xOF 0x000x00 0x00 0x04 CRC

The communication protocol of this meter follows the standard MODBUS-RTU
protocol. And in the communication address Table, there are both floating-point
primary power grid data and secondary power grid fixed-point integers.
Customers can choose to read the corresponding data according to their own
system requirements. MODBUS protocol communication address information
table is shown in Table 17.

Communication message examples:
Read data(function code:03): this function makes the user get the data collecte:
and recorded by terminal device and The system parameter. There is no quantit
limit when the host PC collect the data in one time, but can't exceed the range o
defined address. The below example is from terminal device addressing 12(0CH)|
read 3datala, Ib, Ic (each address take 2 byte, the beginning address of la is 43|
(2BH) , data length is 3(03H)byte.

—29-




Three Phase Multifunction Network Power Mete:

[Query the data frame (Host PC) (See Table 13) Table 13

Thetegining | Thetegiming | Register | Register
Address quantity | quantity
(high) | (low) | (high) | (low)

CRC16 | CRC16
(low) | (High)

0CH 03H 00H 2BH 00H 03H 74H DEH

Response data frame (slave PC) (see Table 14)

It means la=1380H(4.992), Ib=1390H(5.008), lc=1370H(4.976). Table 14

CRC16 | CRC16

C Data length
Address [Commant g Date 123456 (low) (High)

13H 80H 13H

90H 13H 70H Tam | ESM

0CH 03H 06H

Preset data (function code: 16): this function allows to change the contents of
Imultiple registers (electrical measurement can be written with this function number,
it should be emphasized that the written data is a writable attribute parameter, the
umber does not exceed the address Range), the following example is a
lcommunication method with a current transformation ratio of 400 / 5A = 80.

[Query the data frame (Host PC) (See Table 15 Table 15

Thebegning | ebegining

Number of| Written| CRC16 (CRC16|
characters| data | (low) | (High)

(high) | (1ow) | (high) | (low)

10H| O00H 04H 00H 01H 02 gg: FFH 78H

lQuery the data frame (Slave PC),indicates that the data has been written

See Table 16) Table 16

Thebegining | Thebegiming | Register | Register
Address quantity | quantity
(high) | (low) | (high) [ (low)

CRC16
(High)

0CH 00H 04H 00H 01H 15H
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MODBUS Address Data Table (see Table 17)

Table 17

Address

Description | Data fomatData length| 32’

0001

Explanation

1] uchar

0002

Level delay of output 1| _uchar

Unit: Second

0003

Coresponding valueofouput | _wint

Alarm value

0004

Retum difference value ofoutput 1]~ uint

Returned value

0005

Limit alarm of output 1] uint

Min. value of lower alarm

0006-0019

Output 2-6 loops

001A

Corespo wipt 1] uchar

Correspording e of anaog ouput

Curesairgmudsoarangoigd | _uchar

0,4-20mA 1,0-20mA

0018

uint

001C-0021

2.4 loops of analog output]

0022-0027]

Backup

0028

Power display setting| _uchar

Reserve

Wiring mode selection| uchar

sce the address explanation

0029

Power-on display | uchar

displayed contents

Back-light delay time| _uchar

Back-light delay time

002A

Luminance uchar

LED Luminance

CT quantity uchar

0,3CT 1,2CT

0028

Time setingofscrolingdisly

002C

1-9999

Voltage uint

PT divisor uint

1-9999

Current iplyi uint

1-9999

Backup

Voltage null uint

0.001-9.999

Current null uint

0.001-.500

Power null uint

0.001-9.999

protocol | _uint

ddr uint

0-247

Baud rate uint

1-6,1:1200,2:2400,
3:4800,4:9600(default),
5:19200.6:38400
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0-2,0:even checking,
R, Tiodd checking,
2:no checking(default)

ECD cude

checking

Backup

003C Baud rate of No.2 loop| 3004 9600§defaull)
5:19200,6:38400__ |
0-2,0:even checking, |
Tiodd checking,
2:no checking(default)

High 8 bit backup,
0040 i lowsbitvaid

003D No.2 loop checking

003E-003F| Backup

0041 i U. OFF |.ON

0042 4 decimal point
Aphase voliage focimal pin

0043
0044 4 decimal point
05 B phase voltage (0.0001V)
0046 4 decimal point
o C phase voltage (0.0001V)
0048 4 decimal point
o oltage (0.0001V)
004A 0.01-99.99

2 decimal point (%)

- 4 decimal point
AB line voltage (0.0001V)

4 decimal point
(0.0001V)

4 decimal point
(0.0001V)

4 decimal point
(0.0001V)

4 decimal point
(0.0001V)

BC line voltage

CAline voltage

Average line voltage
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ulong

0.01-99.99
2 decimal point (%)

Aphase current

ulong

4 decimal point
(0.0001A)

B phase current

ulong

4 decimal point

(0.0001A)

C phase current

ulong

4 decimal point
(0.0001A)

Average current

ulong

4 decimal point
(0.0001A)

ulong

4 decimal point
(0.0001A)

Current

ulong

0.01-99.99
2 decimal point (%)

Aphase active power|

long

4 decimal point
(0. 0001kW)

Bph power

long

4 decimal point
(0. 0001k)

C phase active power|

long

4 decimal point
(0. 0001kW)

Total active power

long

4 decimal point
(0. 0001kH)

Aphase

long

4 decimal point
(0.0001kvar)

long

4 decimal point
(0.0001kvar)

C phase reactive power|

long

4 decimal point
(0.0001kvar)

Total reactive power|

long

4 decimal point
(0.0001kvar)

Aphase apparent power|

long

4 decimal point
(0.0001kVA)
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long

4 decimal point
(0.0001kVA)

power|

long

4 decimal point
(0. 0001kVA)

Total apparent power

long

4 decimal point
(0.0001kVA)

Aphase power factor|

int

3 decimal point

B phase power factor

int

3 decimal point

C phase power factor

Total power factor

int

3 decimal point

int

3 decimal point

Frequency

Frequency 2 decimal point

Backup

Secondary side
(0.001kWH)

Secondary side
(0.001kWH)

Secondary side
(0.001kvarH)

Secondary side
(0.001kvarH)

Primary side

Primary side

Primary side

Primary side
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. Function output

/8.1 Energy measurement and pulse output

[This series meter adopt 3 row 12 digit to display primary energy, VH-0 show totall

lactive energy, VH-1 show negative active energy, VAHO show negative reactive

lenergy, VAH1 show negative reactive energy, pulse normal value is 8000imp/kwh

VH-0)=(VH-0)+(VH-1) ~ VAHO0=VAHO+VAH1

8.2 switching value part:

[This series meter supply 2 loops of switching value input function and 2 loops of

[switching value output function , 4 loops of switching input adopt dry contact

resistance switch signal input, The inside of meter is equipped with 12V working

power supply and no need external power supply.When connect to external powet
supply, the switch input module D1 of meter will collect the POWER-ON
nformation and the meter will display 1. when disconnect to external power,the
fswitch input module D1 of meter will collect POWER-OFF information and the
meter will display 0. Switch input module not only can collect and display switch

Imessage, but also can realize remote-control transmission function through

IRS485 interface, which is remote-communication function. 4 loops of optocoupler

elay output ( switching value output ) is applied to many situation such as alarm|

indication, protection and control function.If the switch output s effective, and the|
elay is working, the meter will display 1. If the switch output is not effective, and

he relay is closed, the meter will display 0
2.1 Electrical parameter:

lswitch input DI: Power-on resistance R<5000;c Power-off resistance >100KQ

switch out DO: AC 250V ,0.1A

.2.2 Register ( see Table 18)

IDI0 information register(0X0021): this register indicate the status and information|
7 12 loops of switch input and 4 loops of switch output. Table 18
Di0 register [BITIsBITI4BIT!

E it {012 | 013 | oi4 fois | o1 | 017 | bi8 | 0i9 {oro] it it oot | oz | 003 | oo

Reset [ oojofofofofofojoJofofofjojofofo

Di0 information register low 4 bit(BIT3,BIT2,BIT1,BITO) is switch output status.

Register display 000000000000 0101 means that switch output port 2,4 loop is

power on;1,3 way is power off;DI0 message register high 12 bit(BIT15-BIT4) is

witch input status. Register display 1101 000000000000 means that switch inputj
port the 1,,2,4 loop is power on, other loops is power off. All DIO information will
bisplay on the screen.The alarm output parameters of each switch are stored in

IT120BIT11[BIT10{ 8179 [B1T8 8177 81 T3{BIT2{BITE[BITO
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B consecutive address spaces of DOSI. If the first loop use 3 bytes of address 10
11,12(BTYE2,BYTE1,BYTEO) to save. Address lowest byte(address 10)save the
parameter of alarm output.Ua low alarm parameter is 1,high alarm parameter is
129; 0 means remote mode. other 2 byte (address 11,12) is alarm over limit
Other 3 loops is similar. Corresponding address refer to the below
able.(See Table 19) Table 19

Item Variate Meaning:DOSI (BYTE2,BYTE1,BYTEO)

Switch output 1 DOS 1 BYTE2 (1~255),alarm item 1-26 corresponding to lower

larm of measured electric quantity items.129-154
Switch output2|  DOS2 | corresponding to higher alarm. O indicate reserve method
the details refer to the table of switching value output,
Switch output 3| DOS 3 |analog output energy parameter. BYTE 10(1~9999). alarm|
limit data format is same to electric quantity
Switch output 4| DOS 4 format, the declmal point should be noticed.

8.2.3 Application example:
IA. switch input function :

[Switch module is provided with 12 loops of switch input collect function. After
the input signal, the meter display “ON 1" or “OFF 0 "information to
Imonitor switch signal. Switchover the meter to switch message display status,
'DI" indication light will ON. refer to Page 20 DISP=13 Fig.

Through meter RS485 protocol, the message of switch register(DI 0) can be
kransmitted to remote PC terminal.

B. switch output function
t can control 2 loops of switch output through upper computer writing in control
Imessage to DI 0 message register. Write in 1 corresponding Port ON, write in 0
korresponding port OFF;for example: If write in binary number 10 0 0 0000, it
ndicate 1 loop output port is ON, 2 loop is OFF. This function can't be used with
Bnother limit alarm function of switch output module in the same time. if using
emote function, need set the power parameter to 0, close alarm output function,
ind set the second line of switching value setting to 0. please refer to Page 21
DISP=14. under remote-control status, No.1 loop is ON status, No.2 is OFF
status.

JAnother function of switch output module is over limit alarm output. when the
electric parameter over the set range, the corresponding switch output port is
ION status, the meter show 1 on the corresponding position, when signal return
back to the range, the meter show 0.
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DOI (3byte) of meter inside is switch setting register, write in parameter through
he communication protocol of mete, realize the alarm setting; and setting the
blarm value and items through the panel key.

.2.4 Programme example (see Table 20)
fthe Meter specification is10kV/100V,400A/5A, set D01 Ua>11kV alarm, D02
a>400A alarm,D03 PF>0.9 alarm, D04 F>51.00Hz alarm, the control word
hould be set as belows: Table 20

- Control word (high Byte in the front)
Sort Alarm

BYTE2 BYTE1 | BYTEO
Switch output 1| Ua>11.00kv | 128+1=129 1100(04H4CH)
Switch output2| _1a>400A | 128+7=135 5000(13H88H)
Switch output 3] _PF<0.900 21 900(03H84H)
Switch output 4| F>50.00Hz | 128+26=154 |  5100(13HECH)
Bwitching value parameter DOI can be set and programmed through the panel
ey of product. In p DOI menu value is
korresponding to DO1 relative parameter (see Table 21). Alarm setting in Fig 6:
DO-1 means that the set item is switch output module 1; 0129 means Ua high
blarm in power alarm item. 6000 is alarm value , when Ua>6000(Ua>600V), DO,
butput the alarm signal and the relay is ON

Table 21

Switching output item TYPE
(Low alarn)  C (high lar)
129
130
131
132
133
134
135
136
137
138

Item

Ua (A phase voltage)
Ub (B phase voltage)
Uc (C phase voltage)
Uab (AB line voltage)
Ubc (BC line voltage)
Uca (CA line voltage)
la (A phase current)

Ib (B phase current)
I (C phase current)
Pa (A phase active power)

of|o|~|o|a|s|e|n|~

>
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Pb (B phase active power)

11

139

Pc (C phase active power)

12

140

Ps (TOTAL active power)

13

141

Qa (A phase reactive power)

14

142

Qb (B phase reactive power)

15

143

Qc (C phase reactive power)

16

144

Qs (Total reactive power)

17

145

PFa (A phase power factor)

18

146

PFb (B phase power factor)

19

147

PFc (C phase power factor)

20

148

PFs (Total power factor)

21

14

22

15

23

15

24

15.

c
Ss (Total apparent power)

25

153

F (Frequency)

26

154

Voltage unbalance

155

Current unbalance

156

Linkage(close)

157

Linkage(open)

158

-Ps (Two-way active power)

-Qs (Two-way reactive power)

-F (Two- way frequency)

-PF (Two-way power factor)

Residual current

163

36

164

[Any phase in three phase voltage]
Aré phase in three_phase curren]

37

165

lsecondary side current 5A.
lsecondary side current 5A.

lsecondary side current 5A

Leave-factory default of analog quantity (switching) set: Switching output count
laccording to secondary value of CT.
1t loop is A phase current :TYPE is 135,UAL is 5000;5000 corresponding to

[2nd loop is B phase current :TYPE is 136,UAL is 5000;5000 corresponding to

rd loop is C phase current :TYPE is 137, UAL is 5000;5000 corresponding to
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Uth loop is A phase voltage :TYPE is 129,UAL is 3800;3800 corresponding to
lsecondary side voltage 380V.

[Total active power: TYPE is 141, UAL is 3300;3300 corresponding to secondary
power value 3300W.

[Total power factor: TYPE is 149,UAL is 1000;1000 corresponding to secondary
power factor value 1.000.

Frequency: TYPE is 154, UAL is K to

alue 0.00Hz

otice: when TYPE set 0000,mean “remote-control " status.

©.0Ordinary problem and solution
9.1 About communication
|® Meter no data return back
Ans:
First make ensure the setting of mater communication such as slave address,
baud rate, checkout mode meet the requirements of master PC.
f there is many meters don't send back the data, detect if the connection of
bus is correct and reliable and Rs485 converter is normal.If only
ne or few meter communication is abnormal ,also need check corresponding
icommunication wires.the user can revise the address of abnormal and normal
meter, remove or confirm the master software problem , or exchange the
installation position of abnormal and normal meter installation position, to exclude
jor confirm the meter fault.
|® The data returned by meter not correct
Ans:
[This series meters communication data for customer is primary grid float type and|
lsecondary grid int/long type. Please read carefully about data store address and
data store format in communication address table, and make ensure converting
laccording to corresponding data format.
.2 About U, |, P measurement not accurate
Ans:
[First make sure the correct voltage and current signal have already connected td
he meter. The voltage signal can be measured by the meter, the current signal
an be measured by clamp meter. Second, make sure the signal wiring is correct.
or example. the input terminal of current signal, and the phase sequence. This
meter have power display , only under reverse current delivery status, the active
power is negative. under normal status.active power symbol is positive. if active
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power symbol is negative , the current input and output wires maybe connect
rong, or maybe phase sequence is incorrect. And the displayed energy is

primary grid value, if the multiple rate setting of voltage/current transformer is

ldifferent to actual rate. it will result in inaccurate display of energy. The

Imeasurement range can't change after leaving factory.

[The wiring can be revised according to on-site practical situation, Connect, but
he wiring method setting in programming menu should be same to the actual

imethod, otherwise will result in error display.

19.3 About the energy counting not accurate

lAns

[The energy accumulation is based on the power, first check if the meter power

alue conform to practice load. This series meter can support two-way energy

laccumulation. Under incorrect wiring situation, total active power is negative, the

lenergy accumulation to negative active power, negative active power can't

laccumulate. The normal problem in on-site is current inpu

land output wiring reversed. This series product can check the active power

lsymbol of each phase, if power is negative, the wring maybe wrong. Phase

lsequence wiring wrong will result in energy counting not accurate.

19.4 Meter no bright

lAns

Make ensure connect correct auxiliary power(refer to the label on the cover)

lalready connect to the auxiliary power terminal of meter. If the auxiliary power
ver the range, the meter will be damaged and can't recover. The meter can be

used to measure the voltage of auxiliary power, if power voltage is normal, metel

Istill not have any display, please power-off then power-on again, If meter still

ldisplay abnormally, please contact with our technical dept.

19.5 Meter no respond to any operation

lAns:

Press meter button * SET” “ <= " * =» "* +J " to power-off the meter then power.
n again. If the meter can't back to normal, please contact our technical dept.

19.6 Other abnormal condition

Ans:

Please contact our technical service department , the user should describe the

ldetails of the situation, our technical staff will analyse the possible reasons

laccording to your feedback. If the problem that cannot be resolved after

lcommunication, we will arrange technical personal to on-site to solve the problem.
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