


Multifunction Network Power Meter

7. Communication Protocol

7.1 physical layer

7.1.1 Rs485 communication port, asynchronous 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 E81.

7.2 Digital communication protocol:

The meter is provided with serial asynchronism half-duplex RS 485
communication port, adopt MODBUS-RTU protocol, various data can be
transferred through communication line. One line can connect 32pcs meter at
the same time, each meter can set different communication address.

The communication terminal number of different series meters is different.
communication should be connected by the shielded twisted-pair cable with
copper network, and the diameter not less than 0.5mm2.When wiring, keep
the communication wire away from strong electric cables or other strong
electric field, T type network Wiring is recommended(see Fig.11)

Star-type or other wring is not recommended.
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Multifunction Network Power Meter

MODBUS-RTU communication protocol:

MODBUS protocol adopt host-sl: mode in one ication line.
The signal of host computer addressing lo 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
[communication data flow is transmitted in two opposite directions. (half-duplex
working mode). MODUBUS protocol only allow the communication between
Host computer (PC,PLC, etc) and terminal device(see Fig.12), not allow the data
lexchange 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.12

Query info.

of host device Device address

Device address Function code

Function code

Data segment

Data segment

Error checkout

response info.

Error checkout 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 segment include 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;
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Slave PC response:

If slave PC respond normally, the information include the slave address
code, function code, data code and CRC 16 checkout code. Data code
include the collected data from slave device, for example, register
value or status. Ifthe error occurs, the slave device will not respond.
The transmission mode means one 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),1 stop bit
(with odd-even check bit) or 1 stop bit ( without odd-even check bit).

Data frame structure (Message format) see Table 8 Table 8
Address code Function code Data code Checkoutcode
1BYTE 1BYTE NBYTE 2BYTE

Address code:

The beginning of frame consist of one byte (8 bit binary code), decimal is
0~255, in our system only use 1~247, other address reserve. These bit indicate
the address of terminal device, and this device will receive the data from host
device. Each terminal device address must be unique and the addressing
terminal will respond the query. When the terminal send a response, from the
address data the host device will know which terminal is communicating with it.|

Function code: (see Table 9)
The code indicate which function should be operated by the terminal. Below
Table shows the function code and their meaning and function.

Table 9

Code Meaning Action

01 Read relay output status Get relay output status

02 remote-measure switching input status Get switching input status

03 Read the value of data register

04 Read the value of data register

05 Remotely conirol single relay output operation

06 Write single register Set the binary value to relative one register

OF Remotelyconirol more than one relay ouiput operation | Get present binary value of one or more register
10H Write preset register Set the binary value to relative registers
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Checkout code:

Error checkout (CRC) domain take 2 bytes, include one 16 bit binary
value.CRC value is calculated by transmission device, then attached to data
frame; When receiving device receive data, CRC value will be calculated
again, then compare with the received value of CRC domain, if two values are
not equal, the error occurs.

CRC=0xFFFF
CRC—CRC Xor BYTE

CRC right shift one bit

CRC Xor 0XA001

NO
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7.3 Message instruction format

Read relay output status 0 x 01 see Table 10)

Table 10

Host PC query the command Slave PC response
Slave PC address| 1Byte 1~247 Slave PC address 1Byte
Function code 1Byte 0x01 Function code 1Byte
Starting relay Byte number
address 2Bytes |0x0000(Fixed) of register 1Byte
Relay quantity 2Bytes |0x0004(MAX.)| Register value N Bytes
CRC checkout 2Bytes CRC checkout 2Bytes
code code

Host PC query the command Slave PC response
Slave PC address| 1Byte 1~247 Slave PC address 1Byte
Function code 1Byte 0x02 Function code 1Byte
Starting switch . Byte number
address 2Bytes [0x0000(Fixed) of register 1Byte
Remote-check "
switch quantityy 2Bytes [0x000C(MAX.) Register value N Bytes
CRC checkout 2Bytes CRC checkout 2Bytes

code

code
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[Command of remote-control single-loop relay output 0 x 02 ( see Table 12)

Table 12|
Host PC query the command Slave PC response
Slave PC address| 1Byte 1~247 Slave PC address 1Byte
Function code 1Byte 0x05 Function code 1Byte
Starting relay 2Byt 0x0000~ Starting relay 2Byt
address Vies | oxo003 address vies
Relay action 0xFF00~ i
value 2Bytes 0x0003 Relay action value 2Bytes
CRC checkout 2Bytes CRC checkout 2Bytes
code code
Output command of remote-check multi-loop relay 0 x OF ( see Table13)
Table13)
Host PC query the command Slave PC response
Slave PC address| 1Byte 1~247 Slave PC address 1Byte
Function code 1Byte 0x0F Function code 1Byte
Starting relay 2Byt 0x0000(Fixed)| Starting relay 2Byt
address vies address vies
Relay quantity 2Bytes |0x0004(Fixed)| Relay quantity 2Bytes
Byte numbers of 1Byte 0x1 CRC checkout 2Bytes
data code
Multi-Relay action 1Byte
value
CRC checkout 2Bytes
code
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7.3 Message examples
(1)Read remote-control/Alarm switching output status (Function code0 X 01)

HostPC . 5,01 0x01 0x00 0x00 0x000x04 0x3D 0XCY
request © —— —7—

CRC checkout code
Relay quantity (Max. 4 loops)
Rstarting relay (this meter read from 0)
Read relay status Function code
Slave PC address

Slave PC 0x01

0x01 0x01 Ox01 0x90 0x48
response
" Lere CRC checkout code
Relay status 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
witch output starting from the lowest bit of each byte according to the|
'ODBUS protocol. 1 means the ON status and 0 means the OFF status. Binar:
"00000011" of "0x03" Indicates that the first and second relays are closed.

(2)Remote-check switching output status (Function code 0 X 02)

HostPC . 0401 0x02 0x00 0x00 0x00 0x0A  0xF8 0x0D
request

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

o
i
=3

rse'z;znz‘e:; 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 each switching input starting from the lowest bit of each byte according to
he MODBUS protocol. 1 means the ON status and 0 means the OFF status.
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3)Remote-control single relay output status (Function code 0 X 05)

OTE:This meter has a maximum of 4 loops relay output. The use of remote
icontrol commands must require the relay to work in remote control mode.

Haal * 0X01 0x05 0x00 0x00 OxFF 0x00 ORG
— Relay action value(0xFF00:0OFH

0x0000:0N)
Remote-control relay address(0x0000 0x0003;

Slave PC |
response’ 0x01 0x05 0x00 0x00 OxFF 0x00 CRC

4)Remote-control multi-loop relay output status (Function code 0 X OF)
HostPC. " 0401 0xOF  0x00 0x00 0x00 0x04 0x01 0xOF CRC

request *
Achon value(0x0H
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 relayOx0F

Slave PC . 0x01 0xOF 0x000x00 0x00 0x04 GRG
response —_—

IThe 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.
ICustomers can choose to read the corresponding data according to their own
system requirements. MODBUS protocol communication address information
able is shown in Table 18.

(Communication message example:

Read data (function code:03): this function can let the user get the Data and
lsystem parameter which collected and recorded by terminal device. There is
Ino quantity limit when the host PC collect the data in one time, but can not
lexceed the range of defined address. The below example is from the slave PC
laddressing 12(0CH), the terminal device read 3 datas Ia, Ib, Ic ( each address
ake 2 byte, the beginning address of la is 43(2BH) , data length is 3(03H)
byte).
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Query the data frame (Host PC) (See Table 14) Table 14
The The Register | Regists
beginning| beginning| Register | Register
Address |C register | register | quantity | quantity 0?016 CECJG
address | address | (high) (low) (low) (high)
(high) (low)
OCH 03H 00H 2BH 00H 03H 74H DEH
Response data frame (slave PC) (see Table 15)
It means:la=1380H(4.992). Ib=1390H(5.008), Ic=1370H(4.976)  Table 15
Address |Command| Data length Date123456 C(IE)(\E;)G C(E(g):‘)ﬁ
13H 80H 13H
0CH 03H 06H 90H 13H 70H 72H
Preset data (function code: 16): this function allows to change the contents of

ESH
ultiple 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

1 method with a current transformation ratio of 400 / 5A = 80.
Query the data frame (Host PC) (See Table 16) Table 16
| “The The
inni i Register | Register .
s (o] register | resister | auantty | quantiy | CTer2Ctr| witen CRe16 | CRels
ddress [ address | (high) | (ow) | number | data [ (ow) [ (high)
(high) | (low)
00H
OCH | 10H [ OOH 04H 00H 01H 02 50H FFH 78H
Query the data frame (Slave PC) , it means the data have
peen written in(See Table 17) Table 17
beaing | bedicing | Register | Register
eginning | beginnin:
Address | Command r%is(erg register. | quanity | quantty | CRC16 | CRC16
address | address | (high) (Iow) (low) (low)
(high) (low)
0CH 10H 00H 04H 00H 01H 41H 15H
-3
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Communication address (see Table 18) Table 18
Pises] vom [ Doscrpion [Sae] Bt TResd/ T explanaton
Basic setting information
Dz | Meter address |char 1 R [ 1-254 1Byte, 1-254
oot TXK | Communicaon contiolword| char 1 R/MW | See the Bit address explanation
R Power display setting| char 1 RM | Reserve
SRs | Wiring mode selection| char 1 RW See the Bit address explanation
0003 pT | Votage multplying power| 1nt 16 2 R/W PT value= PT primary value/secondary value
0004 | ¢t |Current multiplying|int16 2 R/W | CTvalue= CT primary value
DOS1 i | Conespondig em of oupt RW |G 0 Tatle 23
0005 Dos2i |0 ) R/W | Corespondentfm o swiing (andog) ol e Tele 23)
0006 | DOS1V [Corespondng velus of ot R/W | Corespordentfem ofsihing () oupu e Tele 23
0007 | DOS2V [Caresp ) R/W | Corespondentfem of swihing (ando) ot s Teble 2
DoS3i |l i R/W | Corespondentm o siing andog) ol e Tele 23
0008 DOs4i |l R/W | Corespondentfem o sihing (ando) ouut s Teble 2
0009 | DOS3V [Corespe i R/W | Corespondentfm o swiing (andog) ol e Tele 23
000A | DOSA4V [Corespe i R/W | Corespondent e of siing ando) oiut e Teble 2
DISP | Power-on display R/W | Power-on display contents (see Table 6)
0008 DISL | dplayLum R/W display Luminance adjustment
0006 DLY1 | Time ey o swching ot | R/W | From over-gam value fo swih acon time (1-1205)
DLY2 R/W | From over-dam valu to swih acon tie (1-1205)
DLY3. R/W | From over-alam velue o swich acton tme (1-120S)
0000 [00Va Toe ey ditig ot RAW | From over-dam vl o svich acon tne(1-1205)
RUNT | Return value 1 R/W | Return value
000F [Nz | Return value 2 R | Retum value
RUN3 | Return value 3 R | Return value
000F
RUN4 | Return value 4 R | Retumn value
0010 | 1L |Leakage current 3 Leakage current value
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Operating information

001 | VuD_JCurrent 6] 2 R
001F | cup_|Vottage unbalance[int16 | 2 %
0021 [D10/Info| Switch informationint16 | 2 RN 0: OFF 1:0N
0022 Switch information
0023 |_DPT psin iz char | 1
DCT X char | 1
teind char 1
o024 22 - -
SIGN_| Power symbol bit| char | 1 refer (o the data format description
0025 | ua | Aphasevoltage | Int16| 2 R
0026 | up | Bphasevoltage | Int16| 2 R
0027 | Uc | Cphase voltage | Int16| 2 R
0028 | Uab | ABlinevoltage |Int16| 2 R
0029 | Ubc | BClnevoltage | Int16] 2 R | Datecalculation:
voltage U
002A | Uca | CAlinevoltage |Int16| 2 R ! (Rxl10000) (10°DPT)
0028 | la | Aphasecurent [ Int16) 2 R »(RxImDOU) (10ADCT)
2 Intie| 2
002 | b | Bphase cument | In R 7(RX“0000) (100PQ)
002D le C phase current | Int16| 2 R por;{exr/:%%toorPF
002 | pa |Aphaseacive pover| Int16f 2 R 'reﬁuxe/?%F
002F i Intie| 2
P [Bphaseactieporer| I R Rx is the data in the
0030 [ pc [Cphaseacte pover| Int16[ 2 R | corresponding register. 0-7
bit of SIGN means the symbol
0031 Ps | Total active power | Int16| 2 R of Pa,Pb,PC, Ps, Qa, Qb, Qc,
Qs .1 means
0032 | qa |Aphasereecie pover| Int16] 2 R | positive, 0 means negative.
0033 | Qb (B phasereactie pover| Int16f 2 R
0034 Qc | Cphase reactive power| Int16f 2 R
0035 | Qs |Total reactive power| Int16 2 R
0036 | PFa |Aphase power factor| Int16[ 2 R

-39-




Multifunction Network Power Meter

0037 | PFb |Bphase powerfactor | Int16| 2 R
0038 | PFc |Cphase powerfactor [ Int16| 2 R
0039 | PFs | Total power factor | Int16] 2 R
003A | Sa [Aphaseapparentpover| Int16| 2 R
0038 | Sb |Bphaseepperent power| Inti6| 2 R
003C | Sc |Cphaseapparentpoverf Int16| 2 R
003D | Ss [Total apparent power| Int16 2 R
003E | F Frequency | Int16| 2 R [0003 s high byte, other similar
003F T
o040 | PP Positive active energy| 1ong 4 R The energy parameters of
0041 - the secondary side, the high
o04p | WPN - |Negaliveactive energy| tong [ 4 R | byte of the energy data s in
0043 FaR—— front, the low byte is in the
o044 | MO |F O] tong| 4 R | back, a 4-byte integer, the
0045 \ unitis KWH (kvarh).
o04g | WON oy torng| 4 R
0047 e acl
epp | Posiive acfve energy| F1oat| 4 R
0048 Y The energy of
00491 epy  (Negaiive aci i F10at| 4 R |the primary side adopts
004A - IEEE floating-point data
00%e | eop  [Posiereativeeney| £10at| 4 R |format, 4 bytes in length, and
0045 m—— the unit is KWH (kvarh).
ooae | EON [ldreghercatieegy| Float| 4 R
Control word part
parameter significance
00 N.8. 1
Data Format
BIT5 BIT4 01 081
10 E.8. 1
Communication control word TXK 00 9600
BIT7654:3210 o
Function: Baud rate and data format speed 01 4800
BIT1 BIT10 10 2400
11,1200
meter working mode identification SRS BIT7 0-3 phase 4 line 1-3phase 3line
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8. Function output

8.1 Energy measurement and pulse output

This series meter adopt 3 row 12 digit to display primary energy, VH-0 show total active
energy, VH-1 show negative active energy, VAHO show negative reactive energy, VAH1
show negative reactive energy, pulse normal value is 8000imp/kwh.(VH-0) = (VH-0)+(VH-1
VAHO=VAHO+VAH1

8.2 switching value, transmitting module part:

This series meter supply 4 loops of switching value input function and 4 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 power supply, the switch input module D1 of meter
will collect the POWER-ON information and the meter will display 1. when disconnect to
external power,the switch 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
message,but also can realize remote-control transmission function through Rs485 interface,
which is remote-communication function. 4 loops of optocoupler relay output ( switching
value output ) is applied to many situation such as alarm indication, protection and control
function.If the switch output is effective, and the relay is working, the meter will display 1. If
the switch output is not effective, and the relay is closed, the meter will display 0.

8.2.1 Electrical parameter:

switch input DI: Power-on resistance R<5000;c Power-off resistance >100KQ
switch out DO: AC 250V ,0.1A

8.2.2 Register ( see Table 19)
Di0 information register(address 33): this register indicate the status and information of

12 loops of switch input and 4 loops of switch output. Table 19
DI0 register BIT15[8IT14[BIT13(BIT12|BITt1[BIT10|BIT9  BIT8 |BIT7{BIT6 [BITS| BIT4|BIT3| BIT2|BIT! [BITO
Corespondngswichpor{ i1 [ 12 [ 013 | D14 | 015 | 016 | 017 | Dig | 019 |oi10]oi1t{pit2 oot | b0z | 003 | o4
Reset [0 [0 |ofOofoJofjoJoJofofjoJofjoJo]jojo

DI0 information register low 4 bit(BIT3,BIT2,BIT1,BIT0) is switch output status. Register|
display 0000 0101 means that switch output port 1,3 loop is power on;2,4 way is power|
off;DI0 message register high 4 bit(BIT7, BIT6,BIT5,BIT4) is switch output status.
Register display 1101 0000 means that switch input port the 15,16,19,20,21,22 loop is
power on, 17 and 18 loops is power off. All DIO information will display on the screen.
Each loop of switching alarm output parameter use DOS 13 continues address space to
store. If the first loop use 3 bytes of address 10,11,12(BTYE2,BYTE1,BYTEO) to store.
Address lowest byte(address 10)save the parameter of alarm output.
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If Ua low alarm parameteris 1,high alarm parameter is 129; 0 means remote
mode. other 2 byte (address 11,12) is alarm over-limit parameter. Other 3
loops is similar. Corresponding address refer to Table 20.

Table 20
Item Variate Meaning:DOSi (BYTE2, BYTEL, BYT10)
Switch output 1 DOS1 BYTE2(1~255),alarm item 1-26 corresponding tolower
alarm of measured electric quantity items.129-154
'Switch output 2 DOS2 ing to higher alarm. 0 indi method.
the details refer to the table of switching value output,
Switch output 3 DOS3 analog output energy parameter. BYTE 10(1~9999). alarm
- data format is same to electric
Switch output 4 DOs4 quantity !ormat the decimal point should be noticed.

8.2.3 Application example:
A. switch input function :

Switch module is provided with 12 loops of switch input collect function.
After collecting the input signal, the meter display “ON 1" or “OFF 0
"information to monitor switch signal. Switchover the meter to switch message!
display status, “DI” indication light will ON. refer to Page 17 DISP=12 Fig and
Page 23 DISP=15 Fig.

Through meter Rs485 protocol, the message of switch register(DI 0) can be
transmitted to remote PC terminal.

B. switch output, analog output function:

It can control 4 loops of switch output, write in 1 corresponding Port ON,
write in 0 corresponding port OFF through upper computer writing in control
message to DI 0 message register. For example: If write in binary number 1 0
110000, itindicate 1,3,4 loop output portis ON, 2 loop is OFF. This function
can't be used with another limit alarm function of switch output module in the
same time. if using remote function, need set the power parameter to 0, close
alarm output function, and set the second line of switching value setting to 0.
please refer to Page 17 DISP=13 and Page 23 DISP=16. under remote-
control status, No.1 loop is ON status, No.2 is OFF status.

Another function of switch output module is over limit alarm output. when
the electric parameter over the set range, the corresponding switch output
portis ON status, the meter show 1 on the corresponding position, when
signal return back to the range, the meter show 0.
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