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1P 5(45)A 1P 10(100)A 3P 10(100)A 3P-4wire CT 3P-3wire CT

SX1-A31E MX2-A01E MX2-CO1E MX2-C41E  MX2-B41E
5(45)A 10(100)A 10(100)A 5(10)A 5(10)A

FTUL 1 NS g9gm 45A
seuU 3 1WA g9gm 100A
szuu 3 \Wa fa CT

A d ¢ A ¢
® NIABIBIBNOINNIUNUNDIN

szuy 1 Wd gegm 150A

* AChecking before usage

Q
A o SX1-A31E with MODBUS RTU protocol supports has sticker “MODBUS”
goa1suuu RS485 593954 Modbus on top of meter (beside upper hanger).
Sticker “MODBUS" T~
pl‘OtOCOl beside upper hanger ———=—= <3 -

)

ana J 3'1
e lagn@Aiine50zgnein Default

protocol 59951 GEN3 90199911

o
/

d‘ L . L
mstlasun setting now | |
Meter which have no sticker “MODBUS” does not support MODBUS RTU protocol. Please contact

factory for setting.
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1P 5(45)A 1P 10(100)A 3P 10(100)A

for a greener tomorrow

3P-4wire CT 3P-3wire CT

SX1-A31E MX2-A01E MX2-CO1E MX2-C41E MX2-B41E
5(45)A 10(100)A 10(100)A 5(10)A
Measurement SX1 MX2
kWh (0] O (Total)
Varh - O (Total)
Volt o O (A, B, C)
Ampere (o) O(A,B,C,N)
Watt (o] O (Total, A, B, C)
Var - O (Total, A, B, C)
VA - O (Total, A, B, C)
Frequency (0] O (A, B, Q)
Power Factor - O(A,B,C,N)
THD V - O (A, B, C)
THD | - O (A, B, C)
PHASE ANGLE - O (VB, VCG, IA, IB, IC)
*VA is Reference
Harmonic V - O(A,B,C)
1st-13th
Harmonic | - O(A,B,C N)
1st-13th
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https://www.meath-co.com/meter/product.php?id=18

o P G
dInIUNUNLE

uim 3 : fieasalanusailng ia@uans

WwsTanisAuiih, funoounsTi v, Tuedond

siwmad SX1 : 1ivla 5u RS-485 N
a Aa d

o scate aanndmes SX1

WU 5{45)a

Foun b 1 w7 220-230 Taael

Auwu: das 1

I s asEnaui b I

anmnefiwaidalufivmdaudadesn bbhuazauns
aumnodaTulavndh Tusfaesasauns il

simas MX2 : Livla Su RS-485

v Al d
- ve ¥ S aanniiimes MX2
J . E F # M 10(100)A v v
.U-m -n-l - p ol 1wl 220-240 Taad MX2 nﬂiﬁa?u
- e L T Protocol Modbus 1#i3o UM
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SX1

aiJabinos
A1oulhan/Download
METER SPECIFICATIONS L ELEoTRONG METER
>> AuaUInas/Meter Manual SX1-AS1E
MODBUS® RTU Protocol Specifications
>> [ustiosuimas/Meter Brochure
UInas SX1 : 11w4d su RS-485 >> ailAuinas/Meter Specifications

seec wo . MDD-T0025

Uinasalannsaund 1918u918 >> s:uUiia:8owWiios/System and Softwa

aan aNnlviaa 11Uslanea Modbus RTU

MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD

MX2 aidndimos i o
METER SPECIFICATIONS Frodinan/bownload —

>> Alolinas/Meter Manual

MODBUS Specification

>= [usBiosuInas/Meter Brochure

ec.no.: MED-A0029

bipnas MX2 : 11w4 su RS-485 >> allAidinos/Meter Specifications
Uinasalannsalnd 1019ua1s |>> s:uuia-sowhios/System and Software]
aan alviaa 11Jslanaa Modbus RTU e =

MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD
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Changes for the Better

MITSUBISHI & a d
AEL" siluuumstrenna sz UV IUMANINGS Modbus lag PC

@ USB to RS232 RS$-232

Modbus RTU
' . . - to RS-485 converter Modbus RTU
N1 Virtual Serial Port ' : - .

el €
USB 18 RS-485
SCADA @
Energy Monitoring USE to R348 Converter
Energy management Modbus RTU > .
#W1Y Virtual Serial Port Modbus RTU MX2
a18 USB a8 RS-485 Protocol Modbus RTU
(817949 g 5 14A9) =Ty
G RS-485 to Ethernet converter
/ Serial Device Server Converter
. Modbus RTU
WN1H Virtual Serial Port Modbus RTU
a8 LAN a18 RS-485
(81799 gA 100 14A5)
Modbus
Gateways
Modbus TCP Modbus RTU
LAN a18 RS-485

9
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Changes for the Better Y

SCADA*
Energy Monitoring

Energy management Embedded PC (Raspberry pi, Arduino, etc. )
@ Modbus RTU

a18 RS-485

MX2
Protocol Modbus RTU

Modbus RTU

LAN/RS232/RS485 :,: i a18 RS-485

HMI (man Interface Unit) PLC

Modbus RTU

a8 RS-485

*SACADA = Supervisory Control and Data Acquisition msmuguiiuguanazifudeya
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Changes for the Better

modbus-Boiler on rpi

Ref http://sandeen.net/modbus-boiler/

Internet

Embedded PC
with web
server MX2

Internet Dynamic IP

Protocol Modbus RTU

Router
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2. ﬁé’ﬂm‘sﬁmmmmszuu
Modbus RTU
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! ELI- LSUCT%IISCHI d l’l for a greener tomorrow
Changes for-the Better MO db u S ﬂ @ a g 5

Modbus fie TsTaneafignitanniu Tng Modicon (fogifufie Schneider Electric) il 1979 el
dmSvaw pLC. ToaiiuTdsTanea Modbus ilufiensy uaz gnldniuecha unsnate falan deril
TusTaneaanasgu figunsaiduaaanssa Aaanianl¥ i Wy Meter, PLC, SCADA 1iudu
ﬁ%@ﬁuﬁﬁguaﬂﬁa Modbus Organization ﬁ?) www.modbus.org

o Julilslaneail gnitauneldnulugaannssy
o\ Julislaneaitla anznsartihanldanulag il yone
o {lulilsinneail 11 Aemswannszumierennenuginsal Modbus (i3 Software 11nIN8)

winw modbusiorglobout Lsiphp Bl v ¢||Q seamn + A 4 "B 9 4 H--6 :

Advantages of Joining | Join Form | Toolkit | Subscribe to Newsletter

Home

About Modbus
Organization
About our Members
Supplier Directory
Device Directory Our Mission
Integrator Directory

Technical Resources The Modbus Organization is a group of independent users and suppliers of automation devices that seeks to drive the

adoption of the Modbus communication protocol suite and the evolution to address architectures for distributed
Modbus Newsletter automation systems across multiple market segments. The Modbus Organization will also provide the infrastructure
Affiliations to obtain and share information about the protocols, their application and certification to simplify implementation by
Eor the Press users resulting in reduced costs.

FAQ

About Modbus Organization
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http://sourceforge.net/projects/qmodmaster/

Free Modbus Software Tools

W3 Software ST UNATDUDIULALIAVEUAT Modbus

i

] Modbus Master
File Options Commands View Help

@lw » 8 a8 =@

4

fol @ s

for a greener tomorrow

Modbus Mode |RTU + | SlaveID 1 |4 ScanRate (ms) 1000 |3

Function Code |Read Input Registers (0x04) = ]

Start Address 1

Format

[£] Mumber of Coils 7

[
B3

=

® 17570 45445 44153 63108 37758 1348 60483 x

X

% RTU: COML | 9600,8,1,Mone Packets : 5

Errars @ 1

"2, Bus Monitor =

@5 -

Raw Data

Sys = 13:21:26:7858 ¢ Connecting to Serial Port [COML]...OK

[RTU]>T = 13:21:35:023 : 01 04 00 01 00 07 EO 08

| [RTU = Rt = 13 21 35 054 01 04 DE 44 AE Bl 85 AC 79 F& &4 93 TE 05 44 I|
[ATU] =T » 13:22:25:355: 01 04 00 01 00 07 EO 03

[RTU]=Px = 13:22:25:383 : 01 04 OE 44 A2 Bl 85 AC 79 Fo 54 93 7E 05 44 |
[RTU]=Te > 13:22:26:390 : 01 04 00 O1 0D 07 EO 08

rRTlJ1>R!€>1? 77:3A:415: 01 N4 OF 44 A7 R1 RS AC 79 FA A4 93 TF 05 44 |
4 m | F

m P B

PDU

Type : Rx Message

Timestamp : 13:21:35:054

Slavell : 01

Function Code : 04

Byte Count : OE

Register Values : 44 A2 B1 85 AC 73 F5 8493 7E 05 44 EC 43
CRC : 93BB

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED
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MITSUBISHI for a greener tomorrow
A7 WELECTRIC Free Modbus Software Tools

http://www.modbustools.com/modbus_poll.html

W3 Software @I UNATDUBIUAT Modbus
ModbusDRIVER.com

Modpoll Modbus Master Simulator

modpoll is a command line based Modbus master simulator and test utility. It is free software. modpc
binaries are available for the following operating system platforms and architectures:

Windows

Linux (x86 32-bit)
Solaris {SPARC)

QNX Neutrino 6 (x86)

@ C:\WINDOWS\system32\cmd.exe - |o| x|
A

2\
*-Modbus
A MEMBER

qguestion?

We acoepl

VISATE) o ]
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W3 Modbus Library @115 uvau 1Usunsuuu PC

http://sourceforge.net/projects/easymodbustcp/

E EasyModbusTCP (UDP) .NET/JAVA®
Iv 1odbus TCP, Modbus UDP and Modbus RTU client/server library
Brought to you by: srh55

Summary  Files Reviews Support Wiki Tickets Discussion Blog
4 5.0 Stars (6)

+ 221 Downloads
] Last Update: 2015-06-18

— Browse All Files
wiweet (o] 310 [EEKE( 0

Download

EssyModbusPackage.zip

http://code.google.com/p/nmodbus/downloads/list

@ nmodbus

A C#implementation of the Modbus protocal

ProjectHome | Downloads | Wiki Issues  Source | Exportto GitHub

Search Current downloads - for Search

Filename v Summary + Labels v
NModbus net-3.5 1.11.0.0-sourcezip NET 3.5 NModbus 1.11.0.0 Source

NModbus net-3.5 1.11.0.0.zip \NET 3.5 NModbus 1.11.0.0 Binaries
NModbus net-2.0 1.11.0.0-sourcezip .NET 2.0 NModbus 1.11.0.0 Source

NModbus net-2.0 1.11.0.0.zip NET 2.0 NModbus 1.11.0.0 Binaries
NModbus net-3.5 1.10.0.0-source.zip .NET 3.5 NModbus 1.10.0.0 Source

NModbus net-3.5 1.10.0.0.zi ‘NET 3.5 NModbus 1.10.0.0 Binaries

NModbus net-2.0 1.10.0.0-source.zip .NET 2.0 NModbus 1.10.0.0 Source

NModbus net-2.0 1.10.0.0zi NET 2.0 NModbus 1.10.0.0 Binaries

Uploaded v

May 2009
May 2009
May 2009
May 2009
Mar 2009
Mar 2009
Mar 2009
Mar 2009

DotNet Library

for a greener tomorrow

DotNet and JAVA Library

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED
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mee1sginsatililislanea Modbus
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http://www.modbus.org/

3 medbutarg deice

About Modbus
Organization

About our Members
Supplier Directory

Integrator Directory
Technical Resources
Modbus Newsletter
Affiliations

For the Press

FAQ

Contact Us

Modbus Device Directory

The Modbus Organization maintains a database of Modbus devices as a service
to users looking for such devices for their applications. This list is always
growing and changing. If you are a supplier and do not find your devices listed
here, please visit our to find out how to be listed.

Please note that the information below is provided by the respective suppliers,
and that product listings do not constitute any endorsement or warranty on
the part of the Modbus Organization.

Filter by Device Type...

v

AC/DC Drive Control Controller
HMI Hardware 1/0 Interface 1/0 Module
Sensor Misc. Hardware Medem

Monitoring Hardware Metwork Gateway
SCADA Hardware

Software - OPC

Metwork Host Adapter
Remate Terminal Unit
Software - HMI

Software - SCADA Software - Testing and Simulation Software - Other

‘Wired Devices Only Wireless Devices Only * Wired and Wireless Devices

Show Tested Devices Only * Show Tested and Untested Devices

+ F G OB Q9 4 B-0-e i

Software - Device Driver

Software - Programming

Ascon Techologic
Inc.

sigmadue
Series I/0
Modules

Type: I/O Module
Description: Modbus remote I/O modules
Connectivity: Modbus

ACKSYS

Ascon Tecnologic
Inc.

AC Series
Multifunction

PLCs

Type: Controller

Description: A Multiloop controller, Micro PLC for logic sequences, a powerful

Process Computer combined in one instrument.

Connectivity: Modbus

Type: Network Gateway

Communications

WLg-IDA/S

Description: WLg-IDA/S is a Wireless Modbus (RS232/R5422/R5485) to Modbus
TCP gateway for plant automation (DIN-rail mounting for installation
in electric bay). WLg-IDA/S allows to connect without cable your
remote Modbus equipment to your industrial Modbus TCP network

(remote I/O, monitoring, SCADA ...}.
Connectivity: Modbus, Modbus TCP

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED
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http://www.modbus.org/

National Instruments Corporation

Real-Time Embedded Vision
System, EVS-1464RT

Type: Controller

Description: Rugged automation controller that combines industrial camera
connectivity with open communication. The NI EVS-1464RT is
designed to acquire and process images in real time from multiple
IEEE 1394 and GigE Vision cameras for machine vision applications
such as high-speed sorting, assembly verification, and packaging
inspection. Send commands and data to other devices, such as PLCs
and operator interfaces, using Ethernet protocols such as TCP/IP,
EtherNet/IP, and Modbus TCP, as well as serial protocols such as
RS232 and Modbus serial.

Connectivity: Modbus, Modbus TCP

Type:
Description:

| Modbus LabVIEW Library ) |
Modbus Data Lt In Mocbus Data Lnit Out =
TCP Connection Refrum in —— ——— TCP Connection Refrum (dup)
Modous Command ReQuters
Use MODES Data Lkit? Exception Code
ermor in (no emror) error out
MBAP Haader
Timeout
MB Ethemet Master Query.vi
EBE >

National Instruments Corporation

for a greener tomorrow

LabVIEW Modbus Library

Software - Device Driver

The Modbus library is a free, downloadable set of VI function blocks
that provide Modbus communication from any standard Ethernet or
serial port. The LabVIEW library implements the Modbus protocol in
software and offers both master and slave functionality. Using the
Modbus library, programmable automation controllers can
communicate with gateway devices that provide connectivity to a
wide variety of industial networks, such as Profibus, EthernetIP, and
DeviceNet.

Connectivity: Modbus, Modbus TCP

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED
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http://www.modbus.org/

http://www.sma.de/en/products/monitoring-control/modbus-protocol-interface.html

MODBUS PROTOCOL INTERFACE

THE ESTABLISHED PROTOCOL FOR EASY INTEGRATION OF SMA
INVERTERS

http://www.amci.com/stepper-motor-control/stepper-motor-drive-indexer-modbus-tcp-sd17060e.asp

AMCI SD17060E Modbus-TCP Stepper Motor
Indexer / Drive

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED 19
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SWELHC HaNNIININUVDITZUY Modbus RTU ~ “77

msaema1ilusz Ul Master #a Slave
3 A o A Y q
Master (JunuaauanrisoauvsuvayaglnIns Slave
Slave AR UMTS HAINBLYONA HIDEUTBNA MNNT Master 30990
o Y A U ) YR Y
U1 Modbus M*UAI#N Master 1 613 t1az Slave a131503 1009 247 @21y 1 Bus

Slave 323 Slave UDAIATAVDIN DY (1-247) UAAZAINDIN Address THH 10U 114 Bus 1HeINu
v gTaITa NI A INad 1.2 km

Slave
Master [
1St 2I‘Id 247“'!
: \ \ MX2 SX1 MX2

' oo - [

<o - o=
MODBUS
GATE WAY .. u -

RS-232 Zk X —— Tenminator 150
thernet Terminator 150 RS-485 (Up to 1.2 km) \
Bus
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HaNMINMINUYBITZUY Modbus RTU

a d o :
131 Aina3 SX1, MX2 Modbus 9z@3158 IMsa0a1s 1alna 1,200 m.
' MY a Y v d A S,
uaszez lnaganlylaese desadeyavesgnsapuluszun saude
21N1BNA5¥89 FX PLC 5311 5282 Inagaued RS-485 fio 500 m.
2710 szazlnaga vesa RS-485 tiienadniu FX PLC 114 500 m.

for a greener tomorrow

one Master Node. Make sure that the total extension is 500m (1640'5") or less.

FX PLC
Master station

FXPLC
Slave station No. 1 (01H)

FX PLC
Slave station No. 16 (10H)

ooooooooo
2

Tirsraansssnans TS TTES| gstasmaseseraies
2
fathitapriannin I ]
A
!

lequipment operatin
in accordance with
L MODBU% RS-485

equipment operating
in accordance with
MODBUS RS-485

in accordance with

(" Communication
MODBUS.RS—485

Communication Communication
lequipment operatin

500 m (1640' 5")

'
S A

For communication in accordance with MODBUS RS-485, up to 16 PLC Slave Nodes can be connected to

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED
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e My v
#WELHE  $ANN1ININUVDI3ZUY Modbus RTU

v Ay v v A A v Y 1 o v o v
NNAINNABINITNIUUYDYA 1130 IVaUUDY A Master 193a3A1a3 "l‘]JEN Slave NOU

v Al A
% o w A

d' Yo = Lﬂ' U QU =X Y U
INHUIND Slave vlﬂi‘lJﬂ”lﬁN NN Address NAIINUAAUBIIADVUBDYANAU

[120]
Master Slave (Address 78h)

a18 RS-485

[120]
Request 1(Address 78h)

Response 1

Request 2(Address 50h)

Request 3(Address 78h)
: v
Response 3 :Q Address 9193

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED 22
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mmmmmsmum"lﬂﬂammﬂm °lumsawa
aYuden Iﬂﬂi@ﬂﬂl@lu!fl@u‘h Register Address i
sinnureriieiy

1081981181 Master FmsoumGaud
Register Address 44015(0FAE) 99 44022(0FB5)
1N2592111N15MdL A1 W Total, W Phase A, W

Phase B, W Phase C anlunsufien

HanNMINMINUYBITZUY Modbus RTU

for a greener tomorrow

MODBUS
Register | Address (Hex) Range Description Type R/W | Units
(Dec)
44011 OFAA 00000000h ~
Total Wh Register (imp+exp) BIN R 0.1 kWh
44012 OFAB 5F5EOQFFh
44013 OFAC 00000000h ~ )
Total Varh Register (Q1+Q4) BIN R 0.1 kVarh
44014 0FAD 5SFSEOFFh
OFAE
44015 Instantaneous W Total BIN R | 0.001 kW
OFAF
44016 Positive value:
OFBD -
4017 00000000h ~ |} stantaneous W Phase A BIN| R |0001kw
44018 OFB1 7FFFFFFFh and
44019 0FB2 Negative value:
FFFFFFFFh ~ Instantaneous W Phase B BIN R | 0.001 kW
44020 0FB3
80000000h
44021 0FB4
Instantaneous W Phase C BIN | R |0.001 kW
44022 0FB5
Slave (Address 78h)
T [ —
a8 RS-485

Request i Register Address OFAE 949 0FB5

Response W Total, W Phase A, W Phase B, W Phase C

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED
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for a greener tomorrow

sx1 uaz MXx2 l¥1dslaneamsaea1suuy Modbus RTU

Modbus on TCP

Other MODBUS+ / HDLC Master / Slave Ethernet IT /802.3
. EIA/TIA-232 or Ethernet
Other Physical layer ETA/TIA-485 Physical layer
Modbus ASCII Modbus/RTU
Characters ASCII0...9and A..F Binary 0...255

Error check

LRC Longitudinal Redundancy

Check

CRC Cyclic Redundancy Check

Frame start

character ‘:*

3.5 chars silence

Frame end

characters CR/LF

3.5 chars silence

Gaps in
message

1sec

1.5 times char length

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED
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Default slave address

for a greener tomorrow

Default slave address summmi SX1, MX2 Modbus

ﬂﬁﬂ!ﬁ]@ﬂJW]’t’)iﬂN address "]ﬂﬂu ua%mﬂmmmmuu Bus 1R8I0

f0919715unsulumsn)aey address YOITINDS

a#131159 14 Free Modbus Software 1un1363a1 14
Default slave address SX1 and MX2

Rule Example
Meter Serial No. RS-485 Meter Serial No.

(eter oo, Zjdedfﬁts) (Meter ID No.) Met(zref:udltr)ess
XXxx000 1234000 200
XXxx200 1234200 200
Xxxx400 200 1234400 200
XXxx600 1234600 200
XXxx800 1234800 200
XXXX0YY 1234001 1
XXXX2YY 1234202 2
XXXXAYY YY 1234498 08
XXXX6YY 1234699 99
XXXX8YY 1234899 99
XXXX1YY 1234101 101
XXXX3YY 1234302 102
XXXX5YY 1Yy 1234598 198
XXXX7YY 1234799 199
XXXX9IYY 1234999 199

Serial No. = 4900160
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Changes for-the Better D e fault Slave a d d re S S

for a greener tomorrow

N9 g]ﬂ'1 Slave Address

MeterLlCD  _____. , Display code 42

,: (Slave address display code) hljjgg]}’f]\‘]ﬂﬂﬂwllﬁ

11n0592 Scroll
LCD 194

~

;D Slave address = 160

o A
AAuaoug

Slave Address = 1
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ELECTRIC

Changes for the Better

YanNISNINHVI52UYU Modbus RTU

for a greener tomorrow

sede SX1 Register Address

sedn MX2 Register Address

Resister Address Byte R/W . . mOUEUD |
Dec. Hex. Count %1 Register Name RANGE Unit Register | Address (Hex) Range Description Type R/W | Units
Slave Address %2 ) (Dec)
40001 0000h 2 R/W (see detail Appendix A) 1to 247
40002 | 0001h 2 | RW | Response Time %3 810 20 (default8) | 10ms MO0t | OFAGS el | 0000BO00T > | i an| mr
44002 | OFA1 (LSworg) | 0098967Fh
%2 A Warning: Do not write slave address “0” to the meter.
MODBUS Slave address setting
44087 1000 0001h ~ DOF7h |(Range: 1 ~ 247} *1 (see default | BIN | R/W
(2) Instantaneous Value iabie-of Addimss aiting)
Resister Address Byte R/W . . MODBUS R i i
Dec. Hex. Count | %1 Register Name RANGE Uit 44098 1001 0009h ~ 00C8h _ PSRRI sle " BN | RW | 1ms
40103 0066h 2 R | Line Voltage (RMS) 0 to 65535 0.01V (Range: 9 ~ 200 ms) default: 9
40106 0069h 2 R Frequency 0 to 65535 0.1Hz
40113 0070h 2 R Line Current (RMS) 0 to 65535 0.01A 44003~ OFA2~0FA8 Reserve area *2
40116 0073h 2 R | Active Power (W) 0 to 65535 W 44008
44071 OFES 0000h ~ 00FFh |Ib (0 ~ 255 A) BN | R 1A
(3) Counting of Energy Registers | |
44010 OFA9 0000h ~ 00FFh |1 0~255A BIN| R 1A
Resister Address | Byte | R/W Register Name RANGE Unit e }
pec. Hey  Cout X1 - b ol 00000000~ |- tal WH Riagistsr i an | R | o1 iown
ola sler (Imp+e L
40111 (Mog?m'it‘ o | 2 ) OFAD SFSEQFFh Sglsiar (mpap)
006Eh R | Active Energy (Wh) 010 999999999 | Wh ,
40112 2 44013 OFAC 00000000h ~ )
(LS word) Total Varh Register (Q1+Q4) BIN R 0.1 kVarh
014 OFAD SFSEOFFh
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MIT FSUBISHI
ELECTRIC

A ELECTRC 159 11A0 Energy azA1 Real-time ﬂNc]slli’NﬂJWIéﬁ

M9E19NITAIHIUA 1NDINNTHAT AN Modbus

MODBUS
Register | Address (Hex) Range Description Type R/W/| Units
(Dec)
44011 OFAA 00000000h ~
Total Wh Register (imp+exp) BIN R 0.1 kWh
44012 OFAB SFSEOFFh

Value = Register Value x Unit

M398197150 1A 1A 00011111h (69905 decimal) = 69905 x 0.1

=6990.5 kWh

for a greener tomorrow
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Changes for the Better

ELECTRC HANNIITNINUVYBITZUY Modbus RTU

for a greener tomorrow

Protocol standard

MODBUS

Technique

Master / Slave

Error detection

16 bits — CRC

(Polynomial = 1910 0000 0000 0001
O0xA001

)

Maximum packet size

256 bytes /

Communication Speed

SX11,200 bps  MX2 4,800 bps

Character formats

1 start bit \

8-bit data \

1 Even parity bit

A\

1 stop bit

Data encoding

big-Endian (MSB is sent first)

Password protection

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED
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MITSUBISHI

FREECRC  $ANNISNINIUUYBITZVUY Modbus RTU

for a greener tomorrow

ilsuUpyavd9 Modbus

1 byte 1 byte Max 254 bytes
wsngaya | e
Slave Function”’ Data \‘*\\
address codef cyclic redundancy check
\\\\ l¥dmsuasnaeun Package doya
\\\\ HanuAanaawse li
4 - I : = S~ o
daya’lu 1 lue [Sart | 1 2 3 4 5 6 | 7 | 8 |Party| Stop
LSB MSB

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED 30



MITSUBISHI
ELECTRIC

Changes for the Better

YanNISNINHVI52UYU Modbus RTU

for a greener tomorrow

A19AI1UIL  CRC

Example of CRC calculstion (frame 02 07)

CRC ragister initialization
XOR ‘st character

Flag to 1, XOR polynomial

Flag to 1, XOR polynomial

MO 2nd character

Move 1

Move 2

bove 3
Maova 4

Move 5
Maove &

Move 7
Move B

Mova 1

bove 2

Move 3

Maove 4
Maovie 5

Move &
Maova T
hove &

1111 1111 1111 111
Dooo fititite} 000D o010
1M1 1111 1111 1101
0111 1111 1mn 111D|1
1010 0000 000D nno
1101 1111 iin 111
o110 1111 1111 RRRETH!
1010 1000 0000 onoi
1100 1111 1111 1110
0110 111 1111 1111 [0
o041 01 1111 1111
1010 0000 0000 0001
1001 011 1111 110
0100 1001 11 1110
o010 1} o] 1111 1111||
1m0 [ QD00 ooo1
1000 100 1111 1110
0100 0010 o111 11110
ooin 0001 0011 1111
1010 1000 0000 onoi
1000 0004 o011 1110
0000 Q000 0ooD 0111
1000 a0 0011 1001
0100 0000 1001 1100(1
1010 1000 0000 onoi
1110 0000 1001 1101
0111 0000 0100 11101
1010 0000 0000 0oo1
1101 0000 100 111
0110 1000 0010 RRERE
1010 Q000 QD00 ooo1
1100 1000 0010 0110
o110 100 o001 o011 [0
oot 0010 oo 1001 |1
1010 0000 0000 ono1
1001 a010 o000 1000
0100 1001 0000 n1oolo
0010 0100 1000 oo
ooo 0010 o100 noot |0
Most shonificant | | least significant

Caleulation algerithm of the CRC 18
OxFFFF — CRC16

¥
CRC16 X0R BYTE — CRCIE
¥
W=0
>
¥
Moes 8o the right CRC1E
¥
HNo Ye=
" Carry gvar .
.‘L - Ll
¥
4 CRGC16 XOR POLY — CRG 15
* + -+
H=HN+1
¥
[ Yag
- N L ? I
- Ll
Mo L
< End af messags >
Following BYTE

XOR = exclusive or

M = numbar of information bits

POLY = calculation polynomial of the CRG 16 = 1010 0000 0000 0001
[Generating polynomial = 1+ %, # % 2+ 5 0]

In the CRIC 16, the 15t byte fransmitied is the least significant one,
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MITSUBISHI

FREECRC  $ANNISNINIUUYBITZVUY Modbus RTU

for a greener tomorrow

M19819 Code C# MIAIUIU CRC
| | | - i |

Slave Function Data CRC (Lo) CRC (Hi)
address code

// Calculate the Modbus CRC
static ushort Modbus CRC(byte[] buf, int len)
{

ushort crec = (xFFFF;

for (int po= = 0; pos € len; pos++) |
cre *= (ushort)buf[pos]; // ¥OR byte into least =ig. byte of crc

for (int 1 = 8; 1 != 0; i--) { // Loop over each bit
if ({crc & 0=0001) t=0) { // If the LSE 1= ==t
crc »»= 1; // Shift right and XOR 0xZ001
crc A= 0xn00l;

}
else // Else LSE i= not =et

crc »»= 1; // Just shift right
}

// Wote, this number has low and high bytes swapped, so use 1t accordingly (or swap bytes)

return crc;
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AMI‘LSUBISHI Y o
ELECTRIC HKANNIIMANUVBIILUU Modbus RTU

Changes for the Better

v V) ) < W v |
Modbus RTU lygasnadgyananailuaiven nanvayaunazim s
TasunazisuazA0919N U198 3.5 char

Frame 1 Frame 2 Frame 3
tO P s N - - ~ - e ™~
U —— —tt >
l I ] 1 |- = 1 1
ot P E—— | 3.5char ' |
at least 3.5 char at least 3.5 char -
4 5 char

Time between messages (t35) for MX2 can be calculated as below

t35 = (Number of Characters x bit/character) / baud rate
t35 = 3.5x11 / 4,800 = 8.02 ms

Target of t35 =9 ms

for a greener tomorrow
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ELECTRIC

Changes for the Better

HaNMINMINUYBITZUY Modbus RTU

a d o g’J
Response Time Y993A05a1150111015 A la

for a greener tomorrow

dd' = o Y Y o v v v Y
Gl%"lummn Master HD1TMAIUBT (ADINNTUKIAYDYT 1BU 21HvYdUa HaNQ)

' ), A N Y v v . Yy v
TuanansSuteyanindinaslany a13n39M3 Response Time 1#41a414

SX1
Resister Address Byte R/W . .
Dec. Hex. Count | x4 Register Name RANGE Unit
40002 0001h 2 R/W | Response Time %3 8 to 20 (default 8) | 10ms
MX2
MODBUS
Register | Address (Hex) Range Description Type R/W | Units
(Dec)
MODBUS Response time setting '
44098 1001 0008h ~ 00C8h BIN | R'W 1ms
(Range: 9 ~ 200 ms) default: 9
Message

Response time g
programmable

from MX2

>

Message [«
from PC
>

<
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MITSUBISHI

FREECRC  $ANNISNINIUUYBITZVUY Modbus RTU

for a greener tomorrow

Function Code

01 (01 hex) Read Discrete output coils

05 (05 hex) Write single Discrete output coil

15 (OF hex) Write multiple  Discrete output coils

02 (02 hex) Read Discrete output contacts

04 (04 hex) Read Analog input contacts

03 (03 hex) Read Analog output holding registers

06 (06 hex) Write single Analog output holding register

16 (10 hex) Write multiple  Analog output holding registers

SX1 tag MX2 5895101591914 Function Code 03 (03 hex) 1182 16 (10 hex) 1M1y
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* MITSUBISHI
ELECTRIC

Changes for the Better

HaNMINMINUYBITZUY Modbus RTU

A30819 N301H 1 register (Line Voltage)

<Example1> In case of reading Line Voltage* value, and the slave address is 78H.

= Query framing

"78H | 03H | 0OH | 66H | 00H | O1H | 6FH | BCH |
Slave | Starting addressl Quantity of | CRC (=BC&FH)

address registers

* Register address of Line Voltage is 0066H (see section 7.1).
» Response framing

(784 [03H [02H [ Hi | Lo | Lo | Hi |
Slave Byte Line Voltage CRC
address count value

for a greener tomorrow

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED

36



A MITSUBISHI Y o
o o CLECTRIC HKANNIIMANUVBIILUU Modbus RTU

N591UA Ha® register AMIUASUAL (Frequency, Current)

<Example2> In case of reading Frequency* value to Line Current* value. Slave address is 78H.

= Query framing

| 78H | 03H § 00H : 69H | 00H | 02H | 1FH | BEH |
Slave Starting address Quantity of CRC (=BE1FH)
address registers

* Register address of Frequency and Line Current is 0069H and 0070H respectively (see section 7.1).

» Response framing

78H [ 0BH | 04H | Hi | Lo Hi i Lo | Lo | Hi
Slave Byte Frequency Line Current CRC
address count value value

for a greener tomorrow
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for a greener tomorrow

A MITSUBISHI Y o
o o CLECTRIC HKANNIIMANUVBIILUU Modbus RTU

mso1umruIg 1Wi Active Energy (kWh)

<Example3> In case of reading Active Energy™ value (unit: Wh fixed). Slave address is 78H.
* Query framing

78H | 03H [00H : 6EH | 00H : 02H | AEH | F7H |
Slave Starting address I Quantity of I CRC (=F7AEH)
address reqisters

* Register address of Active Energy is 006EH~006FH (see section 7.1).
» Response framing

| 78H | 03H | 04H , , . Hi |
Slave Byte Active Energy value {unit: Wh fixed) CRC
address count
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for a greener tomorrow

AMI‘_FSUBISHI Y o
ELECTRIC HKANNIIMANUVBIILUU Modbus RTU

Changes for the Better

MSIVSUAAIAT) Modbus Register

= Query framing

|H1[}H|H;L0|HL0| [ H VLo [ H Lo [ Lo | Hi
Slave Starting addre: Quantity of Byte Datatl Data2 CRC
address registers count

* Slave address :1to F7H

e Starting address  : 2 bytes

¢ Quantity of registers : Maximum 123

* Byte cont : Maximum 246

e Datal~ : Write data (Minimum 2 bytes)

« CRC : 2 bytes

= Response framing (If the slave address is 0 (broadcast), a response is not made.)

H Hi : Lo Hi : Lo
Slave Starting address Quantity of
address registers
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MITSUBISHI

FREECRC  $ANNISNINIUUYBITZVUY Modbus RTU

M8 UA(FIA1) Modbus Slave Address

SX1
Resister Address Byte R/W . .
Dec Hey Count | x1 Register Name RANGE Unit
40001 | 0000h 2 | mw |Slave Address X2 110 247 i

R/W | Response Time %3 8 to 20 (default 8)

<Example> In case of setting Slave Address*. Change Slave Address from 78H to O1H.

» Query framing

|78H [ 10H | 00H : 00H | 00H i 01H [ 02H [ 00H (| 01H | Lo | Hi |
Slave Starting address  Quantity of ~ Byle Datat CRC
address registers count

* Response framing

' 78H | 10H | 00H | 00H | 00H | 01H | Lo

Slave Starting address CQuantity of CRC
address registers

for a greener tomorrow
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Changes for the Better

Modbus Register

Exception response packet

Error code

1 Byte

0x80 OR Function Code

Exception code

1 Byte

01 or 02 or 03

Error codes for each Function code are:
Function code 03: 0x83
- Function code 16: 0x90

Table 1.3.2 List of Exception code supported by MX2

Code

Name

Description

01

ILLEGAL FUNCTION

The Slave does not support the function code of the

transmitted request packet.

02

ILLEGAL DATA ADDRESS

The Slave does not recognize the address in the data field
of the transmitted request packet.

03

ILLEGAL DATA VALUE

The value referenced in the transmitted request packet is
not supported by the register on the Slave (MX2).

for a greener tomorrow
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FREECRC  $ANNISNINIUUYBITZVUY Modbus RTU

for a greener tomorrow

mso1umruIg 1Wi Active Energy (kWh)

* Query framing with over range address, meter return Exception Code

78H | 03H [FFH { 6EH | 00H : 02H | AEH | F7H |
Slave Starting address I Quantity of I CRC (=F7AEH)
address reqisters

* Register address of Active Energy is 006EH~006FH (see section 7.1).
» Response f

| 78H | 83H J02H

Slave |
address

Lo | Hi |
CRC
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ELECTRIC

Changes for the Better

3. M35014A1 Energy

= ¢
11azA1 Real-time A199UD 931003
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Changes for the Better

N13914A1 KWh

for a greener tomorrow

' \l \] v
A1 kWh dlumazanlilises q Huamindu @ndunsdl niedinau Rollback ndun 0)

kWh

B

v

o
Time

MODBUS
Register | Address (Hex) Range Description Type R/W Units

(Dec)

44011 OFAA 00000000h ~

Total Wh Register (imp+exp) BIN R 0.1 kWh
44012 OFAB SFSEOFFh

mstszgnaldam

Ml¥mamivgliihnlyau

v Wi nl%913 = kWh B - kWh A

) Wannamig liihnlynuaedug

1 2 3 4 5 6 7 8B 9 10 11 12 13 14 15 16 17 18 19 X 21 2 23 XM
w e IWFhaNaef 1 = kWh [@1:00] — kWh (@0:00)

v e IWFhH1aed 2 = kWh [@2:00] - kWh (@1:00)
o
o
o

w12 T3af 23 = kWh [@23:00] - kWh (@22:00)

ye 15213197 24 = kWh Next Day[@0:00] — kWh (@23:00)

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED 44



MITSUBISHI

| | |
o o CLECTRIC N15914A1 kWh

for a greener tomorrow \

msannam ifhnsdidimes Rollback
deimesyuly s 99999.9 KWh iieasumineda’lezngumnii 00000.0 KWh

Y

A = aidimeinsinou KWh
Y

B = miimosasanas KWh

If B > Athen // asailna

wiae Tl = B-A kWh
Else if (A > 90000 and B < 10000) //nsdiiimes Roll Back
vt lildhile = (B-A) + 100000 kWh
A0 IMIUNUAIGAS
A = 99998.0 kWh
B = 20.2 kWh
wiae i ile = (B-A) + 100000
= (20.2 — 99998.0) + 100000
= 22.2 KWh
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ELECTRIC or a greener tomorrow

BT A15914A1 Current (A)

A Current (A) tHlumnadu a e Huq lidmsazaum

Current (A y
R (A) msiszgnalyan
o A o
(1) ASIVABDUNINMANHVYIUATDIING
2) asraaunszua Inslva
Time
MODBUS
Register | Address (Hex) Range Description Type R/W | Units
(Dec)
QFCC itive v :
44045 Fosillve value IBRMS Phase A BIN R 0.01 A
0FCD 00000000h ~
44046 O0FFFFFFh
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z MITSUBISHI
ELECTRIC

& ELECTRC | N1591UA Voltage (V)

Y Ci Cg 3’1 A 1
ﬂ1 Voltage (V) Wumninavu a e HU ulll?»lﬂ]ﬁﬂ%ﬁ?»lﬂ1

Voltage(V)

A

20—~

v

for a greener tomorrow

m3tlszgnalda

(1) asvaavszuvliih Und, usaqu

Time
MODBUS
Register | Address (Hex) Range Description Type R/W | Units
(Dec)
OFCE
44039 VRMS Phase A BN | R | 0otv
44040 OFC7
Positive value:
44041 OFC8
00000000k ~ |VRMS Phase B BIN| R 0.01V
44042 OFC9 00FFFFFFh
OFCA
44043 VRMS Phase C BIN| R 0.01V
44044 OFCB

anga nIvllavug wa
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ELECTRIC or a greener tomorrow

BT N15914A1 Frequency (Hz)

Y S Ci a =§’ g’J L 1
A1 Frequency Wumnihauu a 1aan HH "lﬁJﬁJﬂ'lﬁﬁ’gﬁllﬂ]

Frequency (Hz) msiszanalyau
A N

(1) A5IVABUMINNUUBI Generator

(2) ATIVABUMININUVY Invertors

v

Time
MODBUS
Register | Address (Hex) Range Description Type | R/W | Units
(Dec)
44057 OFD& Frequency Phase A BIN| R 0.01 Hz

Positive value:
44058 0FD9 OSINEVELE: | £ oquency Phase B BN | R | 0.01Hz

0000h ~ FFFFh

44059 OFDA Frequency Phase C BIN | R 0.01 Hz
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Changes for the Better

THD V and 1

http://www.9engineer.com/ee_main/Article/Harmonic.htm e

AR HUAT AL EY S ueTiAT 31(Total Hamonic Current Distrotion THD)

i 12 b(ms)
THD, = 22« 100%

1(mms)

SRS

,Ii V2 hms)
WTHD, = A2 x100%

Vi(m;')
Vh (rms) : a1 rmsveassdusiiueiindgraui h

lh (rms) : a1 rmSwesnszuasiuotingiduii
V1 (rms) : a1 rmswosssduiinnuindnya
11 (rms) : a1 rMSwesnszuaiinnuindnya

N15911AY Harmonic

for a greener tomorrow

Hodmuanginuriariuoiin

fafulviinsznnssfonazenamnin

¥ o d d =
VINTHUANLDUNTTITHDUN

wenuIvhilsziongshonazanamnssu

nuznssumsdiuliannvenalaveaszuulih

o nislihdherdanvadszmalng @ mslihuasvass @ mslvihaugiine

MODBUS
Register | Address (Hex) Range Description Type R/W Units Qv
D
©ec) msUszanaldanu
44060 OFDB THD V Phase A BIN 0.01 % N y W v y
Tailsinn
44061 J ;:;;1:?:2'::; THD V Phase B BIN 0.01 % (1) ﬂﬁTi)ﬁ@‘]Jﬂ‘l THD 3\’ ﬁ!ﬂuﬂ1u]ﬂ§§11—!
Al
A adxy Y
wacez | oro0 THD V Prase © on | A | oot INoMIBUoanimn lu
44063 OFDE THD | Phase A BIN 0.01 %
Positive value:
44064 OFDF 0000h ~ FEEER THD | Phase B BIN 0.01 %
44065 OFE0 THD | Phase C BIN 0.01 %
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& ELECTRC | N13914A1 Harmonic

Harmonic Component

http://www.thailandindustry.com/guru/view.php?id=1332&section=9&rcount=Y
m3tszgnaldau

d
(1) A3 VITUY 3&?15131’31’11@’1!1’1@6119\1

Harmonic Gl‘lﬁ UY
MODBUS
Register | Address (Hex) Range Description Type R/W Units
(Dec) "'2532 T T T T T T T T ¥
Aeaat 1988 Harmonic VW Phasea A (17 ander) BIM R 001w
45002 1389
45003 rERA Harmonic V¥ Phase A (2% order) | BIN | A Do W
45004 138B
As0s TR Harmonic ¥ Phase & (3% ordar) | BIM | R | 001V -25eA 5 : — B . . ' S
45006 1380 125.8A-DIV VERTICAL 3.3MS-DIV HORIZ
45007 RS - jug- | HEFmOnic W Phase A (5" arder) | BIN | A D.o1v
45008 13BF it
45009 o N
1350 O0FFFFFER | Hammonic W Phese A (7" order) 2N A Doty
45010 1391
45011 1392 Harmanic ¥ Phase A (8% order) | BIN | R | 001V Fundamental anps: 15.2 A rms
e 1998 Fundamental freg: 60.0 Hz
5013 139 Harmonic ¥ Phase A (11" arder) | BIN | A | 001V HARN PCT PHASE HARM PCT PHASE
45014 1aas | T e e——— o — S -y ien | ps———
45015 1396 _ . FUND 100 .0% -124° Znd 0.2% 138"
T 1ag7 Harmonic ¥ Phasa A (1537 order) | BIN 5] 001 % ard 1990/. _'14‘4 lth
Sth 7.4% 62° Gth
7th 3.2% =39 Bth
9th 2. 4% -171° 10th
11th 1.8% 111° 12th
13th 0.8% 17°  14th
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'SUBISHI

EL|
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Y a ¢
4. ﬂ1§‘W9N‘M15%“Uﬁ?ﬂiﬂﬁ!!ﬂﬁ~lﬂﬂﬂ‘w3!9’]@5

(PC software, Server software)
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ceeng 1dsunsy mser1uam kwh 11 1ms A s A1 Demand

sﬁmmuwumswaﬂiumnmmum‘mﬂ f Demand

Effective Solutien for €nergy and Preduction

PHASOR METER

Print

w0 nemivhanuamalunsiTuRAn Bunns Demand Sausian 0:001. audl
1:/—\ 24:000. 1R9UT 13 Aguneu 2541 o, Tssanuuianile azifiuinludufitdingAn
‘:;\ f‘f\ / -~\\/;”"\ . \ Demand Max = 1108 KW. U&=findugaa19an 3:15-3:30 1. wazdfia13ninen Demand
% i xUN Vo ! k\v/*-u\_\/ ,ff \'\f"/\] ,f/\q\’““» AN AR uT98n 1:45-2:00 1. axWUdNTIAWINTL 980 KW, Faudn IFanauLAZINN
: : " \'“. / WMWY " wrunsuaRlAdaEnstheminuaeaAisedniseAres I Wi dau lugaanan
- 3:00-4:00 1. WAZTWMNAT 4:45-5:45 U, eenldld (Tasenaazianirinaulugaanan
15:' 7:00-11:00 w.) ez THis1amA1 Demand Tadszanns 120 kW. visalszunns 24,000 U
v T g e e ERE RN (kW azilszanns 200 um) Fadu Endneuznmineudananafuniminaul v
okt e N 1 TV [ i ' lanae g inand leeead W H AR o4 00 s eee S ana sl laes g
WAR9I1  Laz@dnIndsevdaanlwdlnlang 24,000 unAemen  saNNedUszunne

288,000 1
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v Aa Jd
Mz UUAIUsUnINABNNANDS (PC software)

for a greener tomorrow

30819 Demand Monitoring and control

™ Demand Controller 1.41a

Wiew Record  Communication Status]  Configuration  Print Clear  About!

1500-

;- "y - '_/Z;/g.
Sonar: €z

Effective Solution for Energy and Production

1350-

1200-
PHASOR METER
1050-
-~ 900-
§ H_
@-
300 -
m-
D‘i’fr 1 1 | [ i 1 [} I 1
0 g 9 10 11 12 13 14 15
23:15:00) | 16/08fig99s | Time (Minute) 23:29:43 13145:00| 23:20:00/
Volts| 0.0/ 00| 00| [ Power (k| 926,60 1406.44 | DemandMax | @ [-15708.8
Arrips| 14208) | 14200 1420.0] Do (KVARD)| 0.00

P—— —— e I

X
1. 1@ kw (@71 azidunsvesFunnnns g indnnnsaw

2. & Demand (A@81) aziilunsWuanstsuins Demand TngazAtuamuannnisiaae

WR9A1 KW (Sum of kW)/ 15 w1

3. WupuAn (@uas) Wesaenisaauad Demand dliAWAY Maximum Tdsunsuay

aFnaiduduaslnaanidunsaainga  (0,0) Tldmeudiuaon . Aun

Maximum
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faeea MmdadSinamsidnasnulnihluties Server veamain
http://cpre.kmutnb.ac.th/esl/2014/09/server-room-power-metering/

MeteriD=4703663

379

——Meter|D=4703663

Y = Y Y o A
ladien TUs1n5uA180 181 Python taz 1H¥19UDUIAT B Server
= % 4'1 1 1 a 4 9, 1 1 4
auaeInu tes A nlmes IWih lageuruginial RS485-
< v =KX 9 4 Y 1w
to-USB adapter uaxmuuummayﬂaaﬂﬂmmu .CSV llﬂl,lﬁﬂ U

v
=\

[ a 4 1 Y]
azIa (date-time) 91UIU kWh Y0IUR05UAAZA TUUMLN
1 Y o < 1 a Y v <3
27U UDNIINUUIIUNUAY U DUUDN CPU Cores M3 4 G]’J@S{’Jﬂ (L‘]J‘L!

[%4 ]

medtoyadouzuesszunluvmzyhiau) Taginmsouay

=

JUNANY 15 310
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5. MSNANIZULA891UNIal Hardware
(PLC, Embedded Computer)
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LY ! v d
Aree19 Maeuli)sunsuaaas nugilnsal Modbus UM PLC 438 2111 Ladder

FX PLC
Master station

=
I soesseperareeans
1ea —

=
b=t

n\éne“& KESILSIL
sbdad

Command

(no §|y ON)
li

mﬁwwmswumﬂaﬂﬂsm Hardware (PLC, Embedded Computer)

Command Code

qulgarg Command F’aran.neters

Address code | 1
FNC276
ADPRW GD) DI EDICD)

[ I [

Command Parameters
depending on the
Command Code
(See Section 8.3)

Command Code
(See Section 8.3)

MI0819M3 1Y8HUALDIUA1 Modbus Register

Slave Node Address
00H to 10H (0 to 16)

Read/Write Multiple Registers from/to Slave 0x05

M20
——} MOVP K90 D10
MOVP K150 D11
MOVP K27 D12
MOVP K31 D13
—ADPRW| H5 H17 D10 D12 D100
Command Complete Flag
M8029
—} RST M20

Program for Reading/Writing Multiple Regtisters

Command Parameters:
D10 =90
D11 =150
D12 = 27
D13 = 31

Slave Address: 0x05

Command Code: 0x17

Write Address: 90 (D10)

Read Address: 150 (D11)

Write Count: 27 (D12)

Read Count: 31 (D13)

Source/Destination Device Head: D100

27 register device value starting at D100 of
the Master are written to MODBUS Address
90 and onward for Slave 5, and 31 register
device values starting at MODBUS Address
150 of Slave 5 are read to D127 and onward
for the Master.

for a greener tomorrow

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED

56



MITSUBISHI & o ¢
)\ELECTRIC ﬂaasinmﬁwwmizuuﬁmqﬂmm Embedded Computer o<

Changes for the Better

aaeens manunlszannlyauuesa Raspberry Pl wey Arduino
http://cpre.kmutnb.ac.th/esl|/2015/01/rpi-contest-2015/#more-321

Vindnsadlii 3 mandmnssuneuiianed (CprE) madn3eans sy Iihuazaouiunes
{ Anzdmnssumand waw. Iddenaau ssznutiuiindeyaanziadounazasly
naaa1u 11#h@e Raspberry PI 1ag Arduino® 1$11/5¢naluTnsesms mstszmauianssuy
| Raspberry Pi 90 1a81U3 1N Deaware atiuayu lag SIPA tag TESA

Y v
Tassnutasamsnanszuun 1 lumsdans 155 e i Iaeldimes kilo-watt-

Mﬁ”lﬁ'mmgmqmmmm waz19unda Raspberry Pi (RPi) fitimssiamnTsunsylag
199161 Python tlevhuThiie mumnniimesaanain miuifa RS48s HONINLULBYA RPI
Founeruunda Arduino 06191100 2 Ueia HILsZUUATEY1E Ethernet 19115 Tanoa

uDP lumsteasteya

oA Arduino ustazueaThuihiisndeyaninmured 15U guugll A mAudning
anmdunas fudu doyafivesa Rri e1mldvzgnaaliifuluaeufiuaesvinadn (ntel
Atom, RAM 1GB, SSD HDD) ‘ﬁﬁTViﬂ}Tﬁl,idJu IoT Cloud Server Iﬂﬂslﬂsf) Thingspeak théﬁl,‘]dJu
Opensource

UB3A RPi Snuesanile iFeuderueneines LCD iodstoyasin loT Cloud Server Taw
ga TusiRuuaasma Taelen1y1 HTMLS/Javascript/jQuery THMIWAIMT Laziidadna

#18 Web Browser 1111 Fullscreen
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Changes for the Better

Factory

NAFaUSLUUTT MEATH 1ae

Triduim
software

Easy I/O Modbus

Datalogger

FC20

ot ) ;

___/\ /\

ISuay  Triduim lulng

(

MAIN [ SX1 | [txz |

- MDB
|8 ARr
s]s/wle

for a greener tomorrow

RS-485(Modbus, 4800bps)
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Changes for the Better

Project MICT (ﬁ’wm Software I593A®NHU MX2 Modbus 1 Singapore)

PLC with Modbus module
- ‘ Energy Management
Software

Lazer Colour
Printer A4

AX ENERGY

EnEREERnaSEEaEEE
T
EDEREERDEanEEEEE
niniininill

Building 2 Building 5
PM PM PM PM PM PM PM PM | | PM PM
N2 AE N2 A E A A E A E A E A2 oaE
b= o= o= Pox Pox o o= Pox o= o=
[ s LY oo XY b e R s s P
< T < T B I TR B < T <
! | o | = | T i | o | o | o | @ | © SIS B 0 —
vz v = v = v = v 2 oy = v 2w = v 2w = AL e e g AR AT e
PMY | PM PM PM PM PM PM PM PM PM SE— - =
] ! ot fone [|Sroaks Pegovacs [k el ke fERreace laioier [arked [Spmen
MX2 meter A
a 2 = - e T Y x [T
—] P — fi ~ =] - o peeoEn Sles st [TaAEREE | [T e | e
B NNRHANAR............. RS T
R I
[ ehisesn wan muwll!.!!.... |q .H -»!e!---:llmm
@ s, O ke m . ek B
Thymsg® LR HFNCP'; " o '] i 1w n) |N'Hll'
- |
i "m el | rl

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED 59



MITSUBISHI for a greener tomorrow
ELECTRIC ’
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MsHaszuviimes Iihonluia
aelislanea Modbus RTU

AuHAnFaurifiinassudug 167 Website
www.meath-co.com/meter

wia WinHusiaulu LINE App
LINE ID: callcenter.025406991

1“3a AAMNANIRITANLANANALIINIUNIY Facebook
www.facebook.com/meter.mitsubishi

COPYRIGHT © 2015 MITSUBISHI ELECTRIC AUTOMATION (THAILAND) CO., LTD. ALL RIGHTS RESERVED 60



