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Modbus-TCP Description

MODBUS-TCP DESCRIPTION

General

MetriNet Instruments are available with two forms of Modbus digital communication options: Modbus-RTU (RS-485) and
Modbus-TCP (Ethernet). This manual applies only to instruments supplied with the Modbus-TCP communication option. The
MetriNet utilizes a powerful built-in Lantronix XPORT Modbus bridge device to enable Modbus-TCP capability.

NOTE: Modbus-TCP devices only communicate with other systems that are running the Modbus application protocol on
Ethernet. You cannot plug a MetriNet into your office Ethernet network and expect to have the MetriNet talk to your
computer, unless you have a Modbus protocol application running on that computer.

The discussion of standard Modbus and Ethernet are vast and well beyond the ability to discuss here in great detail.
The documentation for this option assumes working network knowledge by the user.

Modbus-TCP Communication

It should be understood that Modbus-TCP is simply an application layer protocol that is transferred over an Ethernet hardware
link. The word “Ethernet” simply refers to the common physical cable, perhaps running to an office PC.

In the OSI model, “Ethernet”is the lower part of the model, the physical transfer method or the hardware. It says nothing
about the way information is transferred, which is specified near the top of the OSI model. In the common office network,
many different standard communication protocols are operating during normal office use, like IP, TCP and more. None

of these are designed to handle the industrial protocol formats, so that interface must be handled by a specific program
that recognizes the format. Because of this, a Modbus-TCP device cannot be directly connected to your office network for
transferring information unless an additional program exists to decode the Modbus frames.

Per the Modbus Messaging on TCP Implementation Guide V1.0b, authored by Modbus.org, a 5-layer Internet model is
used for Modbus-TCP instead of the familiar three-layer model for TCP/ASCII over serial line. This new standard encapsulates
standard Modbus function code and data contents into a higher level TCP protocol.

The physical layer is not specifically mentioned in the guide, therefore, the wiring infrastructure generally just follows
standard Ethernet wiring practices.

The Modbus “bus” structure in this case is an IP addressed direct link, not a bus at all, and slave addresses become IP
addresses. No slave ID is used in the MetriNet, only an IP address. Also, the master/slave relationship in TCP/ASCIl becomes
more of a client/server relationship in Modbus-TCP — where multiple clients (masters) initiate requests to servers (slaves) for
information. So, unlike the serial implementation of bussed RTU/ASCII, the TCP implementation becomes more “multi-master”
in nature. However, even with all these variations, Modbus-TCP data and Modbus-RTU/ASCII data are in the same format.
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Modbus-TCP Description

Modbus-TCP Transmission Details

The data for the protocol is packed into a specific structure inside a standard TCP Packet. A user application program simply
decodes the structure inside the received TCP or UDP packet. To create the Modbus-TCP frame, the standard Modbus

data frame PDU (Protocol Data Unit) is appended by a new MBAP header (Modbus Application Protocol) to make a larger
transmission frame called the ADU (Application Data Unit). In order to send the new ADU over TCP, the registered port
number 502 is used by Modbus.org.

Modbus PDU

The Modbus protocol is a messaging structure, widely used to establish master-slave communication between intelligent
devices. In serial format, a message sent from a master to a slave contains a one-byte slave address, a one-byte command,
data bytes (depending on command) and a two byte CRC. The protocol is independent of the underlying physical layer and is
traditionally implemented using RS-232, RS-422 or RS-485 over a variety of media (for example, fiber, radio, cellular and more).
The TCP format strips out the slave address and CRC and just uses the function code and data. So, the basic structure of the
PDU frame section is simply:

+ |<-Modbus PDU ->|
[FUNCTIONI][DATA]

The Function Code field of a message frame contains an eight-bit code in the range of 1-255 decimal. When a query message
is sent from the master, the Function Code field tells the slave device what kind of action to perform. Examples include
reading the contents of a group of registers, writing to a single register, writing to a group of registers and reading the
exception status.

When the slave device responds to the master, it uses the Function Code field to indicate either a normal (error-free) response
or that some kind of error occurred (called an exception response). For a normal response, the slave simply echoes the original
function code. For an exception response, the slave returns a code that is equivalent to the original function code with its
most significant bit set to logic 1.

The Data field is constructed of one or more bytes and contains additional information, which the slave must use to take the
action defined by the function code. This can include items like discrete and register addresses, the quantity of items to be
handled and the count of actual data bytes in the field. If no error occurs, the data field of a response from a slave to a master
contains the data requested. If an error occurs, the field contains an exception code that the master application can use to
determine the next action to be taken.

The Data field can be nonexistent (of zero length) in certain kinds of messages. For example, in a request from a master device
for a slave to respond with its communications event log (function code 0B hexadecimal), the slave does not require any
additional information. The function code alone specifies the action.
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Modbus-TCP Description

Modbus ADU

Modbus-TCP adds a header to the PDU to get the full ADU transmission frame:

LS MBAP HEADER ->| |¢< Modbus PDU -> |
[ TRANS ID] [PROT ID] [LENGTH] [UNITID ] [ FUNCTION][DATA ]
| € MODBUS-TCP ADU ->|

Where:

- Transaction ID = 2 bytes set by client to uniquely identify the request.

«  Protocol ID = 2 bytes set by client (always 00 00).

«  Length =2 bytes identifying the number of bytes in the message.

« UnitID =1 byte set by client to ID a slave connected on a remote serial line.

Modbus Registers and Coils

The PDU data portion of the Modbus-TCP follows the exact same register format as the serial form of the Modbus-RTU
protocol. Modbus protocol was originally designed to transfer data to and from PLCs (Programmable Logic Controllers), which
organize data into groups of registers and coils. PLC registers containing I/O information are called input registers and are
numbered 30001-39999, while registers containing data or the results of calculations are known as holding registers and are
numbered from 40001-49999. The term coils, on the other hand, refers to discrete (0 or 1) inputs and outputs. Traditionally,
these are inputs from such things as switch closures and outputs to the coils of relays, which are under the control of the PLC.

All MetriNet data is aligned in the 16 or 32 bit values of the holding registers from 40001-49999, using only:
Function 3 - Read Holding Registers
Function 16 — Write Multiple Holding Registers

For more information, please refer to the “Modicon Modbus Protocol Reference Guide” at:
http://www.modicon.com/techpubs/toc7.html or, “Modbus Protocol Specification’, available for download at:
http://www.modbus-ida.org/specs.php.

RJ45 Cable Connection

The cable used for Modbus-TCP communication should meet the CAT5 standard defined by the Electronic Industries
Association and Telecommunications Industry Association. It is readily available in lengths up to 100 ft (30 m) with plugs on
each end.

To install an Ethernet cable in the MetriNet, pass the un-terminated cable through the cable gland nearest the location of the
RJ45 connector on the Modbus-TCP option board. Termination of Cat5/5e/6 cables is very easy and can be completed quickly
with the commonly available RJ45 crimp tool.

Figure 1: RJ45 Crimp tool

While professional results are optimized with the use of the termination tool and custom cable lengths, patch cord style
connection can be completed in some cases by passing the finished RJ45 connectors through the MetriNet cable gland. The
connector will fit through the plastic part of the cable gland, and the rubber grommet can be slit (some RJ45s may be too big
for this). Once the connector is inside the enclosure, simply plug it into the jack provided on the Modbus-TCP communication
board. Be sure to adjust the rubber insert in the cable gland so that the slit is on the bottom, and then tighten the gland to
seal around the wire.
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Modbus-TCP Description

Modbus-TCP Wiring Port

Once the Ethernet cable is properly terminated, it can be connected to the RJ45 port on the MetriNet. The MetriNet
Modbus-TCP port is located in the lower right corner of the back panel of the instrument. Connection is made via RJ45

connector. The MAC ID for the interface is listed on the port instrument label.

Once the Ethernet cable is connected, apply proper 12-24V DC power to the MetriNet and make sure that Ethr is selected in
the OPTIONS menu for AHost Comms. The other end of the Ethernet cable can be connected to a PC so that the IP address

can be configured.

Figure 2: Modbus-TCP interface location
There are two LEDs on the face of the RJ45 Cable interface. To the left of the RJ45 (towards top of instrument) is the “link” LED:

Off No link
Amber 10 Mbps
Green 100 Mbps

To the right of the RJ45 (near bottom of instrument) is the “activity” LED:

Off No activity
Amber Half duplex
Green Full duplex
Page 8 ATI-UM-04440-EN-05
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Modbus-TCP Description

Setting PC to Locked IP Address (Disable DHCP)

The MetriNet is shipped with a default fixed IP address of 192.168.0.30. A new value can be set with a PCin one of two ways:
Via an internal web page on the MetriNet or through the use of a special Lantronix software PC tool.

Before digging into IP address details, it is important to note that an existing network IP address cannot be reached unless
both the client (your PC) and server (the slave, MetriNet) are on the same net/subnet/mask level. For example, assuming the
MetriNet has an address at 192.168.0.30/255.255.255.0 and the client trying to make the connection is at 192.168.1.10, the
MetriNet cannot be reached at the 192.168.1 level. When setting an IP with a PC, it is easiest to first lock the PC at a fixed IP
address to ensure it can reach whatever IP is already present now, or desired, on the MetriNet. The vast majority of industrial
applications will use some fixed IP address and not DHCP for automatic settings.

To lock your PC at a specific IP network address range:

1. Setlaptop NIC port on a locked IP and subnet to stop DHCP (automatic IP) service. In IPV4 properties on your PC’s Ethernet
connection port, select Use the following IP Address and set the PC to fixed IP of - IP Address = 192.168.0.10 (this PC
network address, not the MetriNet) Subnet Mask = 255.255.255.0.

Settings
o Cc
@ Home
A & > Control Panel > Network and Intemnet > Network Connections v O Search Network Connections 0
- Related settings
Find a setting Organize - Disable this network device Diagnose this connection Rename this connection S - 9
Change adapter options
N et || Pluetooth Network [ | Ethemet2 S Wi
letwork & Interne L ;:‘ o kg
. 'B Connection )  _ Unidentified network al MCNET 6 Change advanced sharing options
K& ot connected S Dell GigabitEthernet ll Dell wireless 1560 802
S status Network and Sharing Center
7 Wi-Fi Y . Internet Protocol Version 4 (TCP/IPvd) Properties x
Networking Sharing General
I % Ethernet | Generdl
Connect using You can get IP settings assigned automatically i your network supports
i this capabilty. Otherwise, you need to ask your network administrator
- Connection 5 Del GigabitEthemet for the appropriate IP settings.
Dial-up 1Pv4 Connectivity: No network access
1PV6 Connectivity: No network access Corfigure... (O Obtai an IP adress automaticaly
% VPN Media State: Enabled This connection uses the follwing tems (® Use the folowing TP adcress:
Duration: 00:01:44 R
¥ I Chentfor Microsoft Networks 2 1P address: 192.168. 0 . 10 |
. Speed: 100.0 Mbps ¥ % Fiie and Printer Sharing for Microsoft Networks
= Airplane m e & o Packet Scheduier Subnet mask: [2s5.255.255. 0 |
etails... =
¥ s Intemet Protocol Verson 4 (TCP/IPvé) P — — -1 ]
W st [ s, Microsoft Network Adapter Multiplexor Protocol
1” Mobile hot ¥l s Microsoft LLDP Protocol Driver —
Activity Wl . Intemet Protocol Version 6 (TCP/IPvE) v g 2 Pl
- < > @ Use the following DNS server addresses:
@ Data usage m [z ®
St H Received = — — Preferred DNS server: = = « |
® Proy packete: 0 o Description Alternate DN server: [
Transmission Control Protocol/ntemet Protocol. The defauit
wide area network protocol that provides commurication
o = across dverse interconnected networks [valdate settngs upon exit Advanced...
5 properties ¥} Disable Diagnose
o[ conel
Close

Figure 3: Force PC to specific network subnet

1. Once this IP/subnet is set, click OK to save and then close it all out. Turn PC off then back on to place it on the new IP
address set in step 1. The PC will now be able to access any network device on 192.168.0.X (except for 0 and 10) as the
subnet mask 255.255.255 locks in the first three variables. The default value for the MetriNet is 192.168.0.30, so it can now
be reached by this PC.
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Setting MetriNet Address

Once the user’s PC is on the proper net/subnet/mask level, the IP address for the MetriNet can be set in one of two ways:
Internal port Web page or Lantronix Device-Installer software. The MetriNet port has a web page built into it, and it is very
easy to quickly change the IP address from any Internet browser when the port is already on the same net/subnet as the PC.
The benefit of using the free Lantronix software is that it can also indicate if the MetriNet and PC nets/subnets don't match.

Option #1 - Internal Web Page

The MetriNet interface has an internal web page, which can be accessed using any web browser, that enables the IP
address to be changed very quickly. Once the PCis set to the same net/subnet as the MetriNet, simply type the IP address
in the browser path window to get to the internal web page. See Figure 4 for an example where the MetriNet is sitting at
192.168.0.30 and the PCis at 192.168.0.10. Using Firefox as the browser, the first page that comes up on connection is the
Password page.

€« X @ ® 192.168.0.30 v oee @ % Q Sear
Authentication Required %
® http://192.168.0.30 is requesting your username and password.
User Name: | |
Password:

Figure 4: Reaching internal Lantronix web page with Firefox browser

At the Password page, click OK and continue. Do not enter a password or name.

192'168.0.30/Secure/conf.htm x

&« C o @ 192.168.0.30/secure/conf.htm eoo w5

Firmware Version: V3.3.0.1GC
MAC Address: 00-80-A3-DA-2B-5F

@t Home
Network

Server

Modbus Bridge
Serial Settings

Modbus/TCP

Contigiishiine Modbus Bridge Configuration Manager

Apply Defaults

Figure 5: Internal Modbus-TCP manager page
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Modbus-TCP Description

At the Manager page, click on Network.

<« c ® 192.168.0.30/secure/conf.htm e ©

Firmware Version: V3.3.0.1GC
MAC Address: 00-80-A3-DA-2B-5F

@ Network Settings

Network
Server Network Mode: | Wired Only -

Modbus Bridge IP Configuration
Serial Settings (O Obtain IP address automatically
Modbus/TCP
Auto Configuration Methods
BOOTP: " Enable ' Disable

Configurable Pins

Apply Settings

Apply Defaults DHCP: ' Enable ' Disable

AutolP: " Enable ' Disable
DHCP Host Name:
@ Use the following IP configuration:
IP Address: 192.168.0.30
Subnet Mask: 255.255.255.0
Default Gateway: 0.0.0.0

OK

Figure 6: Internal IP address page

On this Network page, enter the new IP address and mask desired. Then click on OK. Finally, click on Apply Settings and
changes will be saved, along with a reset of the module. DO NOT CHANGE ANY OTHER SETTINGS.

< C ® ® 192.168.0.30/secure/conf.htm

Firmware Version: V3.3.0.1GC
MAC Address: 00-80-A3-DA-2B-5F

Network
e Please wait while the configuration is saved...

LD The unit will reboot in order for the settings to be applied.
Serial Settings

Modbus/TCP

Configurable Pins
Apply Settings

Apply Defaults

Figure 7: Internal Modbus-TCP reset screen
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Modbus-TCP Description

Option #2 - Device Installer

The second option for configuring the IP address is to use the free program called “Devicelnstaller” from Lantronix:
http://www.lantronix.com/products/deviceinstaller/.

Once this program has been installed on a PC, plug in the MetriNet and connect an Ethernet cable from the MetriNet
communications port to an Ethernet port of the PC running the program. Then, launch the Devicelnstaller program.

The Devicelnstaller program automatically searches for any connected Lantronix interfaces connected to the PC — even on
other nets. The big benefit of using this program is that it can force an IP address change even if the MetriNet IP is not at the
proper net/subnet level. It does this as it accesses the MAC ID of the interface. This can be a big benefit if the MetriNet IP address
is unknown or at the wrong address. The only caveat is, once the MetriNet is detected, the “assigned” subnet must be the same
as the current PC subnet.

£# Lantronix Devicelnstaller 4.4.0.2RC3

File Edit View Device Tools Help
) Search  ig) Exclude & Assign IP

E"% Lantronix Devices - 1 devicels)

=gl Local Area Connection (192.168.0.20) . " o e
- ot A 5! 4 00-20-4A-D4-30-F4 ) o
=3 XPort SEHPort-IAP 169.254 25 25 00-20-4A-D4-30-F Unreachable

Name User Name User Group |P Address Hardware Address Status

(14438 XPort-IAP -firmware v2.4
L 169.254.25.25

Figure 8: Devicelnstaller identifies MetriNet interface connection

In the example above, the MetriNet IP for the actual interface is found outside the PC’s reach. The PCis at 192.168.0.20 and
the MetriNet here is at 169.254.25.25. For this MetriNet port, we will force it to be at 192.168.0.21. To do this, simply click on
the actual IP address of the part now, 169.254.25.25 above. A window pops up indicating “The configuration could not be

m

retrieved from the device”" click OK. The detail screen below displays.

Device Detale Vb Corfiguation Teinst Corfigurstion
Be " i Reload Details
(- ¥PorAP -fimware v2.4 Froperty Value
=z e G ERFOR
V« A | exvor
: Hame
Grown
Commerts
D Famiy *Pat
Tips Yoo 4P
3 X4
Fartae Adiess 0020-4AD 304
Farmware Verson 24
Onine Siahs Onkee
IP Address. 189254 2625

Figure 9: Devicelnstaller default port details
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Modbus-TCP Description

Select Assign IP from the upper bar. A window pops up asking if you want to set the IP automatically or manually. Choose
Assign a Specific IP Address. The screen below appears with entry fields for IP address, Subnet mask and Default gateway.

=

File Edit View Device Tools Help

Pesich Sbxciude @ Assign P @) Upgrade
=8, Larkoris Devices -1 devioek)
E g Local ea Connection (192168 0.20)
=F.
Sesie KPP - frwars v24
2 18242828

Oevice Delals _ioh Configuation_Teinet Configurstion

& Reload Detais

Propety. Vahe

2> ot 4 | erroR

v‘/,,‘ RO
ame X isp
Growp
Comer
Device Famiy ot
Tipe XPor AP
© X
Hardware Address 00-204A D4 30-F4
Farmeare Ve 2
Crine S Grine
P bt 1692542525

A0 emor aCoUTE Whis atemetng T etsavs the device cohunton
Ao oo pocured whie sterpiing 10 reev e device s,

1P setungs

1P add
The submet will be il n sutamatically 55 yau type, but plesse veri
tfor accuracy. Incarrect values In any of the below fields can make i
impossible for your device to commuricate, sse netwark
disruption

P address

265.255.255.0

Subnet mask:

cmack [ neas cancal

Figure 10: Devicelnstaller manual IP settings

After the IP/subnet/gateway info is entered, click Next and then click on Assign. Wait for “progress of task bar”to complete
the operation. You will now get a pop-up screen again that shows, “The configuration could not be retrieved from the device,'
click OK. Then click Finish to clear the window.

i e = C.
File Edit View Device Took Help
Psesch SEcude & Azign P @) Upgrade

Devics Detale ieh Configustion Tenet Canfgurstion

Vahue

Pt AP
XPert
XPut IAP

XA
002044043054
24

Onire
192 168021

A ot scsured whil atameting toretssvs the device status

Figure 11: Devicelnstaller completed port assignment
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Modbus-TCP Description

The updated IP screen detail for the port displays the following new information:

22 Larironix Devicelnstaller 44 02RC3

File Edit View Device Tools Help

ign 1P

Psesien @ el
=2l Larrarix D
E ff Lo

E=F

B

ol
92.168.0.20)

e XPotAP -frmwars v2.4

@ Upgasde
Device Detale  Vah Gonfiguration  Teinet Canfiguration

[ Relosa Detais

x4
00-20-44D430F4
28

Onire
152168021

Figure 12: Devicelnstaller updated port details at new IP

You can now close this program—the MetriNet is fixed on these new IP settings. You must cycle power to the MetriNet for this
new IP to take effect.

Finding Lost IP Address

If the current IP address is lost for some reason and was not written on the MetriNet enclosure, there are two easy ways to
figure it out. The first method was used in the prior example with Devicelnstaller.

In addition, a PC tool like “Wireshark” can be run on the port. At some point in the dialog right after the MetriNet is plugged in,
a Gratuitous ARP broadcasts from the MetriNet to announce its IP. You can see it in Figure 13 and is easily identified because
the MAC ID for the interface is also in that line (00:80:A3:DA:2B:5F). The MAC ID for the MetriNet is written on every Lantronix
interface module.

M “Ethernet

File Edit View Go Capture Analyze Statistics Telephony ~Wireless Tools Help

Am i@ DRBIQReEdEFE (=S Qaaalr
(W aeply a display fiter .. <ctri-/> 3 ~) Boresson..  +
No. Time Source Destination Protocol Length Info A
3 0.145623 BizlinkK_42:99:e2 Broadcast ARP 42 Who has 200.168.0.10? Tell 0.0.0.0
10 1.145715 BizlinkK_42:99:e2 Broadcast ARP 42 Who has 200.168.0.10? Tell 0.0.0.0
19 3.145994 BizlinkK_42:99:e2 Broadcast ARP 42 Who has 200.168.0.10? Tell 0.0.0.0
24 3.298133 Lantroni_da:2b:5f Broadcast ARP 6@ Gratuitous ARP for 192.168.0.30@ (Request)
29 4.146028 BizlinkK_42:99:e2 Broadcast ARP 42 Who has 200.168.0.10? Tell ©.0.0.0
44 5.146003 BizlinkK_42:99:e2 Broadcast ARP 42 Who has 200.168.0.10? Tell 0.0.0.0
48 6.146092 BizlinkK_42:99:e2 Broadcast ARP 42 Gratuitous ARP for 200.168.0.10 (Request)
27 4.138843 200.168.0.10 255.255.255.255 DB-LSP-DISC 234 Dropbox LAN sync Discovery Protocol
OR 4.14560) 200.168.0.10 200.168.0.255 DR-1SP-NTSC 234 Dronhox 1 AN svne Discoverv Protocol N
<
> Frame 24: 60 bytes on wire (480 bits), 60 bytes captured (480 bits) on interface @
> Ethernet IT, Src: Lantroni_da:2b:5f (@0:80:a3:da:2b:5f), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
Address Resolution Protocol (request/gratuitous ARP)

Figure 13: Wireshark finding lost IP via ARP broadcast
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Modbus-TCP Description

Modbus-TCP Interface Operation
Once the cable is connected, the IP is set, Modbus-TCP data can be transferred across the network just like any other
Ethernet-based connection.

For pre-testing Modbus slaves, we recommend using a simple master Modbus-TCP test program called Simply Modbus-TCP.
This particular program is very easy to use and provides many same-page fields for entering all required communication
parameters on one screen. In addition, this test program allows the user the flexibility to set different data types by combining
various numbers of 16-bit registers into any desired field length.

http://www.simplymodbus.ca/

Below is a screenshot of the Simply Modbus-TCP PC tool.

NOTE: The MetriNet only responds to “holding” register requests (40000 block) so only function code 03 is accepted.
Endian arrangement is set in the “High byte first” and “High word first” selections. Endian byte swapping must be
correct to see data.

Simply Modbus TCP Client 7.1.2

i IP Address Port copy down(3)  register# bytes results notes  dear notes ()
Ell TcP | | 192.168.0.30 Is” 502 | ai 16bit INT ||| 40001 0000 0 MetriNet Status 1
(_omsconnect ]| connecteD || 16bit INT [|[ 40002 0000 0 MetirNet Status 2
Slave ID First Register No. of Regs glléﬂiitm 40003 0001 1 Number of Sensors
E I Hla0001 || 5[ 10 | [ 16bit INT |[[ 40004 0000 0 NA
Ko
function minus offset -Use dgfaults : labftm — 3233 g ::
2byteID  cog register size vil 16bit INT ||| 40006
+il 16 bit registers || il 16bit INT [|[ 40007 0000 0 NA
Eve | 16bit INT ||| 40008 0000 0 NA
Request [ 16bit INT |[[ 20009 0000 0 NA
’00 07 00 00 00 0O€ 0L 03 00 00 00 OA u %tw 20010 0000 0 NA
[load before send
SEND response time (seconds)
Response M ] failin 20 ]
00 0€ 00 00 00 17 01 03 14 00 00 00 A
00 00 01 00 00 00 00 00 00 00 00 00
0o 00 00 00 00
v [Jsend time between sends response time [ 0.1 Jimax [ 0.1

High byte/ Low byte expected response bytes Contimsudy responses 6 avg || 0.100 |
[ High word/ Low word C | resetty) failed 0 min 0.1

(SAVE CFG) (RESTORE CFG) [WR"E] ( ABOUT) Ctrl-H for context help ( Lo RESULTS ) (SAVEBYTES ) dear bytes &
~

2015/0€/10 22:28:04 >>> 00 0€ 00 00 00 0€ 01 03 00 00 00 OA

2019/0€/10 22:28:04 < 00 O€ 00 00 00 17 O1 03 14 00 00 00 00 00 01 00 00 0O 0O 00 00 00 00 00 00 00 0O

0o 00 v

Figure 14: Simply Modbus client scan of INFO block at new IP
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Modbus-TCP Description

MetriNet Modbus-TCP Data Structure

Once the TCP interface has been established at the proper IP address, Modbus-TCP operates just like Modbus RTU. The data
map for the MetriNet is broken into logical blocks: live measured data that changes constantly, information that only changes
when a user adjustment is made and an area dedicated to configuration and calibration via user entry. The MetriNet only
recognizes Modbus functions 03 and 16, where 03 is used for all the INFO and MEASURE areas and 16 is only allowed in the
CONFIGURATION and CALIBRATION area.

Please refer to the M-Node O&M Manual for detailed information regarding the probe Modbus register and calibrations
descriptions, values, settings and limits.

1. MB 40001-40009 = SYSTEM INFO BLOCK (READ ONLY)
9 registers. MetriNet information.

2. MB41001-41096 = SENSOR MEASURE BLOCK (READ ONLY)
96 registers (12 x 8). Measured sensor data. This area is normally read continuously, as it is
actively changing.

3. MB 42001-42144 = SENSOR INFO BLOCK (READ ONLY)
144 registers (18 x 8). Sensor configuration settings. While it could be read at any time, this area is
only updated after a power up or after a“write” of new data has occurred.

4. MB 43001-43004 = SYSTEM CONFIGURATION/CAL BLOCK (WRITE ONLY)
4 registers. This area is a unique “router” window that allows the user to write new data to a
specific location.

So, during normal polling, the SENSOR MEASURE BLOCK would typically be read continuously, as its always changing. The
INFO BLOCKs would likely only be read once at system start-up, and then after any CONFIGURATION or CALIBRATION change
has been performed by user. This method greatly minimizes the bandwidth requirement for instrument by avoiding
re-reading data that is not changing. The maximum polling rate by external master is 100 mS (old received frame stop-to-new
frame start).

If the Wr Lockcode is enabled in the MetriNet OPTIONS menu, an unlock write security code must be included as part of the
write command in order to perform a write to any of these registers. See “Configuration of Settings” on page 22 on the
CONFIGURATION/CAL portion of Modbus map.
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Modbus-TCP Description

SYSTEM INFO - MB 40001 start, 9 registers (READ ONLY)

MetriNet information gets the first block in the overall map and starts at MB 40001. An example of this data block is shown in
Figure 14 on page 15.

Register Data Type Sensor Description Data Format
40001 UINT(16-bit) MetriNet Status 1 Binary
40002 UINT(16-bit) MetriNet Status 2 Binary
40003 UINT(16-bit) MetriNet Number of Sensors 1-8
40004 UINT(16-bit) MetriNet NA
40005 UINT(16-bit) MetriNet NA
40006 UINT(16-bit) MetriNet NA
40007 UINT(16-bit) MetriNet NA
40008 UINT(16-bit) MetriNet NA
40009 UINT(16-bit) MetriNet NA
Register Bit Description
40001 0 (LSB) Sensor 1 Comm Error

1 Sensor 2 Comm Error

2 Sensor 3 Comm Error

3 Sensor 4 Comm Error

4 Sensor 5 Comm Error

5 Sensor 6 Comm Error

6 Sensor 7 Comm Error

7 Sensor 8 Comm Error

8 Undefined

9 Undefined

10 Undefined

11 Undefined

12 Undefined

13 Undefined

14 Undefined

15 Undefined
40002 0 Solenoid Output: 0 =Valve Closed, 1 =Valve Open

1 Opto Input: 0 =Input OFF, 1 = Input ON

2 Opto Output: 0 = Output OFF, 1 = Output OFF

3-15 Undefined

January 2026
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SENSOR MEASURE - MB 41001 start, 96 registers (READ ONLY)

This live measurement block is “read-only” data via Modbus function 03 - Read Holding Registers and can be accessed from
41001-41096. To read all sensor data at once for 8 sensors, call for a 96 register read starting at MB41001. Otherwise, only poll

the register range corresponding to the total number of sensors connected.

NOTE: First 4 values for each sensor are 32-bit signed integers; the last 4 are 16-bit.

Sensor #1 (12 registers)

Register Data Type Description Data Format
41001-41002 DINT(32-bit) Main Value 1000 = 1.000
41003-41004 DINT(32-bit) Main Units ASCII (that is ppm)
41005-41006 DINT(32-bit) Raw Sensor Value 1000 = 1.000
41007-41008 DINT(32-bit) Temperature (°F/°C) 25000 = 25.000 °C
41009 UINT(16-bit) Output Value (V DQ) 2500 = 2.500V DC
41010 UINT(16-bit) Status 1 Binary

41011 UINT(16-bit) Status 2 Binary

41012 UINT(16-bit) *Sensor ID ASCII (that is HO)

* Sensor ID is a unique two-byte ASCIl code that identifies that sensor base model number. Q32H0 model would show here as“H0." Future
feature, may not be currently available on all sensors.

Bit Reg 41010 Reg 41011
0 (LSB) ALARM_A EE_INIT_FAIL
1 ALARM_B MAIN_UNITS_HI
2 ALARM_C MAIN_UNITS_LO
3 ALARM_D MAIN_INPUT_ERR
4 ALARM_E TC_UNITS_HI
5 ENTRY_OUT_OF_RANGE TC_UNITS_LO
6 ENTRY_ACCEPTED TC_INPUT_ERR
7 ENTRY_FAIL CAL_MAIN_SLOPE_HI
8 MAIN_CAL_PASS CAL_MAIN_SLOPE_LO
9 MAIN_CAL_FAIL CAL_MAIN_ZERO_HI
10 TC_CAL_PASS CAL_MAIN_OFFSET_HI
1 TC_CAL_FAIL MAIN_UNSTABLE
12 TC_F CAL_TC_OFFSET_HI
13 SENSOR_LOCK TC_UNSTABLE
14 NU NU
15 NU NU
Page 18 ATI-UM-04440-EN-05 January 2026
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Sensor #2 - #8 (12 total registers each)

Snsr2 | Snsr3 Snsr4 | Snsr5 |Snsr6 |Snsr7 | Snsr8 Data Sensor Data Data Format

Reg Reg Reg Reg Reg Reg Reg Type

41013 41025 41037 41049 41061 41073 41085 DINT Main Value 1000 = 1.000
41015 41027 | 41039 | 41051 41063 | 41075 41087 DINT Main Units ASCII (that is ppm)
41017 | 41029 | 41041 41053 41065 | 41077 | 41089 DINT Raw Value 32000 = 32.000
41019 41031 41043 41055 41067 41079 41091 DINT Temperature 25000 = 25.000
41021 41033 41045 41057 41069 41081 41093 UINT Output Value 2500 =2.5000
41022 | 41034 | 41046 | 41058 | 41070 |41082 | 41094 UINT Status 1 Binary

41023 41035 41047 41059 41071 41083 41095 UINT Status 2 Binary

41024 41036 41048 41060 41072 41084 41096 UINT ID ASCII

NOTE: If there is a comm error (loss of communications with a sensor), the error bit corresponding to the sensor will be set in
register 41001. The data in the sensor registers will hold the last valid read from the sensor.

[ simply Modbus TCP Client 7.1.2

mode IP Address Port copy down@ register # bytes results notes dear notes @
al TCP ” | 192.168.0.30 Iﬁ| 502 | [ 32bit INT [|[ 41001 || 0000 oROF 2575 S1 Main Value -
(" connect  1)| not connectep | |[H[ 4chstring |[[ 41003 ]| 2070 70éD ppm $1 Main Units
Slave ID First Register No. of Regs Wl 32bit INT_||[ 41005 ) 0005 C320 377760 51 Raw Value
g 1 a 41001 g 3 E 32bit INT ||| 41007 || 0000 S€De 22230 S1Temperature
E i 0504 1284 S1Vout
= .Use defaults : 16bit UINT ||| 41009 05¢
Zbyte D c":d:" minus offset register size | 16bit UINT ||| 41010 8000 32768 S1Status 1
_m Ebtregsen] | ffhun[on | oo 0 STSts 2
¥l 16bit UINT ||| 41012 0000 0 S1ID
Request A 32bit INT ||| 41013 || 0000 1DFeé 7670 52 Main Value
00 08 00 00 00 0€ 01 03 03 E8 00 €0 4 4chstring ||[ 41015 || 204E 5455 NTU $2 Main Units
= A 32bit INT ||| 41017 || 0003 sBED 220000 S2 Raw Value
load before send 4] -
=l 32bit INT ||| 41019 || 0000 571C 22300 S2 Temperature
SEND response time (seconds) i—
i ﬁ il 16bit UINT ||| 41021 01DF 479 S2Vout
Response [ ] failin 4| 2.0 /[ Tebit UINT ||[ 41022 8000 32768 S2Status 1
00 00 00 00 00 00 00 00 00 00 00 00 A [ 16bit UINT I 41023 0000 0 52 Status 2
00 00 00 00 00 00 00 00 00 00 00 00 ;—7 —_— —
00 00 00 00 00 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00 00 v [:]tsiend i time between sends response time 0.5 max 0.6
ni
[ High byte/ Lowbyte ~ EXPected response bytes S responses 7 avg | 0.529
[ High word] Low word C— | reset(® failed 0 min || 0.5
(SAVE CFG] [:RESTORE CFG] [:WR"E] [: ABOUT) Ctrl-H for context help ( LoG RESULTS ) (SAVEBYTES ) dear bytes ()
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 A
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 v

Figure 15: Simply Modbus-TCP, S1/52 sensor measure data block
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SENSOR INFO - MB 42001 start, 144 registers (READ ONLY)

These are data registers in the sensor that only change if the user sets in a new value. Therefore, these registers are read

at power up from the sensors and kept in the MetriNet Modbus registers so the host may read them at any time. If a
“communication timeout” error occurs or a write command is received from the host, the MetriNet will read these registers
from the sensors and update the data held in the MetriNet Modbus registers. This block would be read-only though Modbus
function 03 - Read Holding Registers.

18 Modbus Registers Per Sensor, all UINT(16)

Snsr 1 Snsr 2 Snsr3 Snsr 4 Snsr5 Snsr 6 Snsr7 Snsr 8 Sensor Data Format

Reg Reg Reg Reg Reg Reg Reg Reg Data

42001 42019 42037 42055 42073 42091 42109 42127 Slope 4 100 = 100%

42002 42020 42038 42056 42074 | 42092 42110 42128 Offset ™ * (sensor dependent)
42003 42021 42039 42057 42075 42093 42111 42129 Delay 10=1.0 min

42004 42022 42040 42058 42076 42094 42112 42130 Alarm A’ (sensor dependent)
42005 42023 42041 42059 42077 42095 42113 42131 Alarm B’ (sensor dependent)
42006 42024 42042 42060 42078 42096 42114 42132 Slp Alarm 80 =80%

42007 42025 42043 42061 42079 42097 42115 42133 Tmr Limit 90 =90 days

42008 | 42026 | 42044 | 42062 | 42080 | 42098 | 42116 |42134 | VoutHI"? | (sensor dependent)
42009 42027 42045 42063 42081 42099 42117 42135 VoutLO 2 (sensor dependent)
42010 42028 42046 42064 42082 42100 42118 42136 TcMode 0="F1="°C

42011 42029 42047 42065 42083 42101 42119 42137 Tag1? 0x70, 0x48 ="p", "H"
42012 42030 42048 42066 42084 42102 42120 42138 Tag2 ? —

42013 42031 42049 42067 42085 42103 42121 42139 Tag3 : —

42014 42032 42050 42068 42086 42104 42122 42140 Tag4 ? —

42015 42033 42051 42069 42087 42105 42123 42141 Tag5? —

42016 42034 42052 42070 42088 42106 42124 42142 Tag6b ? —

42017 42035 42053 42071 42089 42107 42125 42143 Tag7 : —

42018 42036 42054 42072 42090 42108 42126 42144 Tag8 ? —

sensor manual for details.

2

simplify the creation of the scale value for other purposes.

3

Sensor dependent variable. The formatting of these variables are based on the specific data value from that sensor. See the M-Node
There are no analog voltage outputs of the bussed MetriNet system. However, the scaled 0-2.5V value from the sensor can be used to

The Tag values are compressed ASCII characters stored in the sensor, and together they create a 16 character string for unique sensor

identification. The user may change these to whatever they desire. For a Tag entry of 0x70 0x48 (hex 70, 48) you would store the

characters “pH". Future feature, may be locked at current value on current sensors.

4 The Slope and Offset values above in RED are read-only and may not be written to by the user. These values will update on

accepted calibration.

NOTE: This data area is contiguous, so sensor #2 slope register setting is located right after the last Tag register setting for
sensor #1.The table above also shows the specific register location across all 8 sensors.
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£ Simply Modbus TCP Client 7.1.2

mode IP Address Port copy down@ register # bytes results notes dear notes
g.] Tcp J 1 192.168.0.30 Iql 502 | 16bit INT ||| 42001 03E8 1000 51 Slope
(_pisconnect ]| cONNECTED |§ 16bit INT ||| 42002 0000 0 S10ffset
Slave ID First Register No. of Regs 16bit INT || 42003 0002 - 51Delay
16bit INT ||| 42004 015E 350 S1Alarm A
i 77 7! Al
- - [ Use defauits 16bit INT [l 42005 0l 375 S1Alarm B
2byte D cf;d:n minus offset register size 16bit INT |l 42006 0050 80 51 Slope Alarm
16 bit registers 16bit INT ||| 42007 00sSAa 90 51 Timer Limit
Events 42008 01F4 500 S1 Vout High
Request 42009 0000 0 S1Vout Low
00 03 00 00 00 0€ 01 03 07 DO 00 7D [16bit INT [ 42010 0000 0 S1TC Mode
2chString ||| 42011 5245 RE S1Tagl
[Jioad before send 22012 5320 S S1Tag 2
sponse tii d —
SEND response ime (seconds) T 22013 | 4348 cH S1Tag 3
Response [ ] failin 5 2.0 2chString ||| 42014 4C20 L S1Tag 4
00 00 00 00 00 00 00 00 00 00 00 00 A e
2chStri 42015 302D 0- S1Tag 5
00 00 00 00 00 00 00 00 00 00 00 00 igg -
00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 M, Ds_end time between sends response time 0.7 max 0.7
MHhbyte/Lonbyte  SXpectedresponsebytes | contuously responses avg [[0650
[ High word/ Low word C— 0| reset(y) failed 0 min 0.6
(save crc ) (Resrore e ) (wRre ) (48007 ) o for comtext el ((LocRresuLTs ) (SAVEBTES ) dear bytes &
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 A
00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 v

Figure 16: Simply Modbus-TCP, S1 sensor info data block
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SYSTEM CONFIGURATION/CAL - MB 43001 start, 4 registers (WRITE ONLY)

Configuration of Settings

This map section is somewhat unique, as it is a special read-write window. User entered data changes are all made here
through the same secure 4-register window. There is nothing to be “read” here, as these are the data entry functions for more
complex configuration changes and calibrations. The result of calibrations must be determined by the result-flags from that
specific sensor.

For optimum security, these areas are tied to the appropriate system functions using a router scheme where either the sensor
or the main system settings are specified as part of the 4-register data write. The window registers for writing data are always
at 43001-43004. See below. All 4 elements are part of the full write commend. Only MB function 16 (10 hex) is allowed here.
Data which may be written to is highlighted in GREEN in the “18 Modbus Registers Per Sensor, all UINT(16)” on page 20. Data
marked in RED may not be written, as that data results from a calculated function.

An optional unlock code can be included if the Wr Lock feature is enabled on the MetriNet. This is a write protection lock-out,
so when enabled on the MetriNet, a serial calibration or configuration change request must include the proper unlock code
for every write-command or else the command will be ignored.

Example 1

CONFIGURATION (4 Registers)
Register Data Type Sensor/System Description Data Format
43001 UINT(16) 1 1-8 Sensor, 9 is system 1=1
43002 UINT(16) 42003 Specific Modbus Register | 42003 = 42003
43003 UINT(16) 20 Data Value Specific to Reg
43004 UINT(16) 0 Optional Unlock Code User defined

Raw Hex Byte MB SEND => 01 10 0B B8 00 04 08 00 01 A4 13 00 14 00 00 88 34

The above example would attempt to write a value of 20 to location 42003 of sensor #1 — at MetriNet slave address #1. In
Modbus-TCP, slave address must always be 1, as each MetriNet requires a unique IP address. Looking above at the map of the
sensor info data, this means that the user is trying to update the DELAY setting of sensor #1 to 2.0 minute. No lock is required
here, so that register simply contains 0. Once this is written, the user can either check the specific flags for that sensor to see
the results or simply re-read the SENSOR INFO block of data to see that the value has been updated.

This data is sent through Simply Modbus as shown in Figure 17.
NOTE: The value for S1 Delay register 42003 on the left window has changed to 20.

Slmply Modbus TCP Client 7.1.2 - o X m nply Modbus TCP Client Write 7
mode IP Address Port copydowné®)  register# bytes —_— notes  dear notes () mode
d_Te I 12168030 |3 s02 | T || 42001 03z8 1000 51 5lope 1l AcP Close Window
(Coisconnect )| connecte | [ 1ebit INT | 42002 0000 0 S10ffset Slave ID FirstRegister  # Values to Write
Slave D First Register No. of Regs [TebitinT || 22003 || oois 2 S1Delay 43001
a 1 | 3142001 a 125 16bit INT ||| 42004 01SE 350 S1Alarm A function [ Use defaults
[AUse defaits 42005 ol o5 S1Alarm8 2byteld code  minusoffset register size
va,em m‘;ef’" minus offset veglstersnze 42006 00s0 80 51 Slope Alarm 455 ]| #0001 S{isbitregsters]
m 16 bit reglsters [ 16bit INT |If 42007 | 00S2 90 51 Timer Limit
| - Values to Write register# bytes Data T
+[ 16bit INT_||[ 42008 01F4 500 S1Vout High ; ata Type
0001
Request oot || 42005 0000 0 51 Vout Low ol : ot
o0 04 0o 0o 0o o€ oL 03 07 Do 0o 7D oot | 42010 0000 0 S17C Mode | 43002 | p"g“;; [ High byte/ Low byte
2chsting | 42011 248 RE S1Tagl s Figh word/ Low word
ing 0000
[[Jioad before send 2chsong | 4202 5320 3 SiTeg2 43004 0
response time (seconds) 0 74 —
Il 42013 4348 CH S1Tag 3
_—| failin § e — 3 SET Command
‘ ~ oo 02 00 00 00 OF o1 10 OB B2 00 04 08 A
302D 0 S1Tag5
2015 = < | [Joo o1 24 13 00 14 00 00 ( S0 l
00 00 00 00 00 00 00 v [Jsend time between sends response time [[_0.7 ] max [ 0.7 response time (seconds) [ 0.0
A tighbyte/Lowbyte  xpected 'EW"SE bytes | continuously 45— 3 avg [0.700 ] Response [ find 20 |
[ High word/ Low word 255 ] T 0| reset® faied 0 min 0.7 ’00 01 00 00 00 0€ 01 10 0B B8 00 04
(o) (oo (o) (o) cvnecorer () Qi) sy
[00 00 0o 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 A expected response bytes | 12|
oo 00 JJ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ;
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 SAVE cFG || ReESTORE CFG P
oo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 v - \SAVEBYTES } clear bytes ()
- 2015/0€/10 22:59:57 >>> 00 Ol 00 00 00 OF 0L 10 A
[ progan Fes (e Rl Mo TCP Clentzi 2 1[0 ][] [oMoWo R (Ix e o0 cs 05 00 o1 a¢ 13 00 14 00 60
r33A 5C50 726F 6772 616D 2046 696C 6573 5C43 6F6D 6D6F 6E20 4669 6C65 735C 736D 6274 2E64 6174 3633 3632 3639 4436 2019/0€/10 22:59:57 < 00 01 00 00 00 0€ 01 10 OB
2 00 04

Figure 17: Simply Modbus-TCP, change S1 delay setting to 2.0
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Example 2

CONFIGURATION (4 Registers)
Register Data Type Sensor/System Description Data Format
43001 UINT(16) 1 1-8 Sensor, 9 is system 1=1
43002 UINT(16) 42010 Specific Modbus Register 42010=42010
43003 UINT(16) 1 Data Value TcMode = Fahrenheit
43004 UINT(16) 0 Optional Unlock Code User defined

Raw Hex Byte MB SEND => 01 10 0B B8 00 04 08 00 01 A4 1A 0001 00 00 45 F1

This example illustrates an entry to the TcMode setting of sensor #1 temperature, which will alter the temperature display
to °F by writing a value of 1 to Modbus register 42010. See the sensor register map on the previous page for sensor Modbus
register numbers. The MetriNet slave address is #1. No lock is required here, so that register simply contains 0. This is a good
command to use to verify communications as the MetriNet displays the temperature for the selected sensor on the lower
display, so you can immediately see that the command is working correctly. Once this is written, the user can either check
the specific flags for that sensor to see the results, or simply re-read the SENSOR INFO block of data to see that the value has
been updated.

Example 3

CONFIGURATION (4 Registers)
Register Data Type Sensor/System Description Data Format
43001 UINT(16) 5 1-8 Sensor, 9 is system 5
43002 UINT(16) 42077 Specific Modbus Register 42077 = 42077
43003 UINT(16) 5000 Data Value 5000
43004 UINT(16) 123 Optional Unlock Code User Defined

Raw Hex Byte MB SEND => 01 10 0B B8 00 04 08 00 05 A4 5D 13 88 00 7B 21 73

So, the above example would attempt to write a value of 5000 to location 42077 of sensor #5 — at MetriNet slave address #1. A
lock code is included this time, as the lock option is set on the MetriNet. Looking above at the map of the sensor info data, this
means that the user is trying to update the ALARM B setting of sensor #5-5.000. Once this is written, the user can either check
the specific flags for that sensor to see the results or simply re-read the SENSOR INFO block of data to see that the value has
been updated.

NOTE: How the window register used in every example is always the same, 43001-43004. All data writes occur through this 4
register window.
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Calibrations

In addition to sending updated value to several registers of the system, sensor calibrations can be made from the serial
interface if absolutely required, but the user must fully understand the weaknesses of this approach. Values can be sent
directly to the sensor to force a specific calibration point on a user entered value.

NOTE: While calibration over the Modbus-TCP interface is possible, it is not recommended. Badger Meter always recommends
removal, cleaning and inspection of all sensors prior to calibration at the LCD/keypad. This avoids the possibility of
calibration on unknown solutions or standards and also avoids the possibility of erroneous calibrations resulting from
residual foulants or undetected sensor damage. Sensors can be calibrated quickly and easily via the user interface on
the MetriNet transmitter.

Calibrations are done the same way as they are for configuration, using the same 4-register “window” structure used in the
CONFIGURATION cases. However, the user must use unique register values for each of the calibration function calls. There are
5 total calibration registers, but not all of them apply to every sensor. Consult M-Node manual for details on how calibrations
work and which registers are utilized for each version.

Universal Calibration Window Registers (unique to sensor type, not all apply. See M-Node manual.)

43006 Calibrate Sensor Temperature Element
43007 Calibrate Sensor Span
43008 Calibrate Sensor Zero
43009 Calibrate Sensor Offset
43010 Sensor Reset Defaults

Example 1

CALIBRATION (4 Registers)
Register Data Type Sensor/System Description Data Format
43001 UINT(16) i 1-8 Sensor, 9 is system i
43002 UINT(16) 43006 Specific Modbus Register 43006
43003 UINT(16) 240 Data Value 240
43004 UINT(16) 0 Optional Unlock Code 0

Raw Hex Byte MB SEND => 01 10 0B B8 00 04 08 00 02 A7 FE 00 FO 00 00 57 27

The above example would attempt to write a value of 240 to calibration register location 43006 (Cal Temperature) of sensor #2
— at MetriNet slave address #1. This means that the user is trying to calibrate the temperature element of sensor

#2-24.0 °C. No lock code is included in this case, as lock option is OFF in the MetriNet. Once this is written, the user can either
check the specific flags for that sensor to see the results or re-read the SENSOR MEASURE block of data to see that the value
has been updated.

NOTE: Below that, once the data above is written to the proper cal/config window, the S2 Temperature value at 41019 has
been updated to 2400 (24.0 °C) so calibration was successful.
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[ simply Modbus TCP Client 7.1.2 - u] x| B simply Modbus TCP Client Write 7.1.2 -
mode IP Address Port copy down($)  registers bytes results ks dear notes ) mode X
AT | I 12168030 |3 s02 | =i00L | 0000 oorE 255 Sivenves | Close Window
(_pisconnect )| connecTeD 41003 || 2070 70€D ppm 51 Main Units Slave ID FirstRegister ~ # Values to Write
Slave ID First Register No. of Regs 41005 || 0005 C3A0 377760 S1Raw Value
g 1 g 41001 a 96 41007 || 0000 S7SE 22430 51 Temperature rrm— [ Use defaults
- [ Use defaits 16bit UINT ||| 41009 04FA 1274 S1Vout 2byteId code  minusoffset register size
Syt register size 010 || s000 32768 BEITH 0
16bit UINT | 1011 o0o0 0 Sistes? Values to Write register# bytes
Events [_] Histo 21012 0000 0 S1ID Dats Type
Request 41013 || 0000 1D74 7540 52 Main Value Cp o002
Ioo 05 00 00 00 0€ Ol 03 03 E8 00 €0 H {[achsting || 41015 || 204= sass NTU 52 Main Units 43002 B [ High byte/ Low byte
41017 || 0003 SBéO 220000 S2Raw Value oo 000 [ High word/ Low word
[ioad before send 41019 || 0000 SDCO 24000 52 Temperature 33004 gong
response time (seconds) 16bit UINT ||[ 41021 01Dé 470 52 Vout
Response NN failin Tobit UINT || 41022 | 2400 33792 S25tts 1 Commard]
o0 03 00 00 00 OF 01 10 0B B2 00 04 08 A
0 00 00 00 00 00 00 00 00 00 00 oo | PLEUNT|[41023 | 0000 0 S25tEhs2 < | |loo 02 27 £= 00 70 00 00 N _=C
gg gg gg gg gg gg gg gg gg oo e e v [Jsend time between sends response time 0.6 max 0.7 response time (seconds)w
Dirichbyte/Lowbyie | Specied remponse bytes | contiuausly reernee [0 ovy [25 Resporee [ fin
[ High word/ Low word C | reset(® failed 0 min [ 0.0 00 02 00 00 00 0€ 01 10 OB B3 00 04
[SAVE CFG][RESTORE o ](WR”E ]( L2 s ] Ctrl+H for context help (LogRresuiTs ) (SAVEBYTES ) dear bytes ()
[0 00 0o 0o 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 A expected response bytes | 12|
o0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
s e e s e pEmc e s mnmunu s nes ol | (EE)EES) (AESTES) e byies @
- Program Fies (x36) Simply Modbus TCP Glent 7.1.2 ”I] oo o] |[oie/ee/io 23:08:38 >>> 00 02 00 00 00 0F 01 10 A

r33A 5C50 726F 6772 616D 2046 696C 6573 5C43 6F6D 6D6F 6E20 4669 6C65 735C 736D 6274 2E64 6174 3633 3632 3639 4436

OB B8 00 04 08 00 02 A7 FE 00 FO 00 00
2015/0€/10 23:08:38 < 00 02 00 00 00 0€ 01 10 OB

[B8 00 04

Figure 18: Simply Modbus-TCP, calibrate S2 temperature to 24.0 °C
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Metrinet OPC-UA Advanced Example

To aid in the setup of PLCs and computers, a brief example is built here around a mainstream industrial OPC tool called
"KEPServerEX." This OPC UA tool allows complete visualization of the entire multi-sensor map and also allows the user to

set data types for all the objects in the Modbus map. This tool represents a very comprehensive utility for a real industrial
application, as it can move the collected data out from the PC in a number of ways. The example assumes that the user is
already familiar with this tool or similar OPC tools, but even if they are not, it points out some common set-up issues that are
more advanced and can aid in sorting out connection problems to the MetriNet. This tool is very similar to many PLC Modbus
OPC configuration tools on the market today.

KEPServerEx

KEPServerEX is an OPC UA based tool that provides numerous hardware and protocol driver tools for connecting a wide
number of industrial devices. By running as a background PC live server application, the tool allows the user to group vastly
different types of networks together on one PC and collect data in a common format. In addition, KEPServerEX provides a
wide range of advanced features that allow logging, diagnostics and movement of data to local servers or even Internet
servers online in lloT applications.

In the following application, the project is built around a KEPServerEx 6.5 suite that includes only a Modbus-TCP serial driver.
Many other drivers can be added in parallel: https://www.kepware.com/en-us/products/kepserverex/suites/modbus-suite/.

“MetriNet Modbus-TCP Data Structure” on page 16 shows, there are 4 distinct areas in the MetriNet Modbus memory map.
Three of these areas are contiguous read-only data areas, and the fourth is a special window area used for writing new data
to the sensors. There are numerous ways to break this map up in networking OPC tools, but an example is shown here that
creates separate “devices” in an OPC server that all have different contiguous memory areas. Although the devices are data
blocks from the same MetriNet/Q52, we break the map up this way so that only the live sensor data area is continuously
polled for updates by the OPC tool. The other sections may be manually polled as needed, as they only change when new
data values are written. This limits network bandwidth to focus on only the data, which is continuously changing. This is only
one of many ways to break this application down, and KepServer provides tremendous flexibility for other options.

To begin to build this application, the entire Q52 access is built into one “channel” called “MetriNet Modbus-TCP” and each
device is then set to represent a different section of the 4 areas of the Modbus memory map.

Once the channel configuration has been established, the memory map sections are set up as separate devices to collect data
for display in the same way as the Modbus map structure. There are many ways to accomplish this, but this method is chosen
in the example because the “Q52 Sensor Data,” which is live, can be polled continuously. The static data for “Sensor Info” and
“System Info” can be polled as required — as it doesn’t change unless a change is made by the user. See Figure 19.

File Edit View Tools Runtime Help
SRS SR
“mProject Device Name Model [} Description
=@ Connectivity £Q52 Cal/Config Window Modbus <192.168.0305.1
~aMetriNet Modbus-TCP ©Q52 Sensor Data Modbus <192.168.030>.1
©Q52 Cal/Config Window £Q52 Sensor Info Modbus <192.168.030>.1
©Q52 Sensor Data =Q52 System Info Modbus <192.168.0.30>.1
£Q52 Sensor Info
£Q52 System Info
“@Modbus-RTU Serial (23 Property Editor - MetriNet Modbus-TCP X

=A
“Advanced Tags General
= Alarms & Events Ethernet C.

Property G...| =

[MetriNet Modbus-TCP}

2Add Area Write Opti Modbus TCP/IP Ethernet
=8 Data Logger Advanced
#Add Log Group. Communic.
= EFM Exporter Ethernet
* Add Poll Group.
=% IDF for Splunk
©Add Splunk Connection.
“#10T Gateway
©Add Agent.
“Local Historian

Disable

Name
“®@Scheduler Specify the identity of this object
@Add Schedule.

=% SNMP Agent
©Add Agent.

Jefault: OK Cancel AoolvHelo

Ready Default User Clients: 0_Active tags: 0 of 0

Figure 19: KEPServer Channel setup for one Ethernet port
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To set up the sensors, plug in the register locations for all variables in all the map areas/devices. We use S1,S2 and S3 in the
tag names as an easy way to identify the individual sensors.

NOTE: The units of “ppm”, “uS" and “NTU” also appear in the data blocks and show the user which sensor is located at
that register block. By setting up the KEPServer application in this way, the user can visualize all the sensor live
measurements in the section of data at“Sensor Data” and then jump over to view the more static values in the other
screens as needed.

Going through each device section of the application, you can see the register values are set to the contiguous memory areas
referenced in the operating manual map shown earlier in each case.

NOTE: In this tool, “address” actually translates to “register” due to a specific setting in the tool. The address and register
names in Modbus mean two different things, and a Modbus register number of 40001 is actually at Modbus address
40000 - so these two terms are off by one count. In this KEPServer tool, a special setting called “Zero Based Addressing”
allows the register value to appear as the address value in our example - so it matches Figure 19 on page 26.

NOTE: Modbus Byte Order feature must be enabled and properly configured to read the high-low byte order correctly. See
Figure 24 on page 29 for byte order and zero-byte addressing setting. The final device settings are all shown below in
Figure 20, Figure 21 on page 28, Figure 22 on page 28 and Figure 23 on page 29.

(3 KEPServerEX 6 Configuration [Connected to Runtime | C:\Users\Jon\Documents\Kepware\KEPServerEX\V6\Q52 Modbus.opf *] - x

File Edit View Tools Runtime Help
R TR e s e

“mProject Tag Name Address Data Type Scan Rate Scaling Description
= Connectivity “Q52 Sensor ID W43001 Word 1000 None
~@MetriNet Modbus-TCP Q52 Entry Register W43002 Word 1000 None
Q52 Cal/Config Window| Q52 Entry Data Value W43003 Word 1000 None
©Q52 Sensor Data Q52 Lock Code W43004 Word 1000 None
©Q52 Sensor Info
©Q52 System Info
+®Modbus-RTU Serial
+Aliases
“Advanced Tags
= Alarms & Events
=Add Area...
- Data Logger
51Add Log Group...
=© EFM Exporter
® Add Poll Group.

=% IDF for Splunk
©Add Splunk Connection
~#0T Gateway
% Add Agent.
+0Local Historian
=@ Scheduler
®Add Schedule...
=« SNMP Agent
5 Add Agent...

Default User Clients: 0 Active tags: 0 of 0

Figure 20: KEPServer Cal/Config window device registers
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(3 KEPServerEX 6 Configuration [Connected to Runtime | C:\Users\Jon\Documents\Kepware\KEPServerEX\V6\Q52 Modbus.opf *]

File Edit View Tools Runtime Help

@ Project Tag Name Address Data Type Scan Rate Scaling Description
=@ Connectivity S1Main Data 41001 DWord 250 None Free Chlor
~aMetriNet Modbus-TCP $1ASCIl Units 41003.4H String 250 None Free Chlor
©Q52 Cal/Config Window S1 Aux Raw Input 41005 DWord 250 None Free Chlor
052 Sensor Datal S1 Temperature 41007 DWord 250 None Free Chlor
©Q52 Sensor Info 51 VDC Output 41009 Word 250 None Free Chlor
BQ52 System Info S1 Status1 Bit Flags 41010 Word 250 None Free Chlor
“®Modbus-RTU Serial S1 Status2 Bit Flags 41011 Word 250 None Free Chlor
#Aliases “S11D 41012 Word 250 None Free Chlor
“Advanced Tags S2 Main Data 41013 DWord 250 None Cond
T Alarms & Events 152 ASCII Units 41015.4H String 250 None Cond
N ;’::’:Lz;e;r 452 Aux Raw Input 41017 DWord 250 None Cond
51Add Log Group S2 Temperature 41019 DWord 250 None Cond
o ceM Exporter /2 VDC Output 41021 Word 250 None Cond
« 7 Poll Group S2 Status1 Bit Flags 41022 Word 250 None Cond
L #1DF for Splunk S2 Status2 Bit Flags 41023 Word 250 None Cond
o dd Splunk Connection “$21D 41024 Word 250 None Cond
LaioT Gatoway +$3 Main Data 41025 DWord 250 None Turbidity
®Add Agent 3 ASCII Units 41027.4H String 250 None Turbidity
$oLocal Historian 53 Aux Raw Input 41029 DWord 250 None Turbidity
Lascheduler *S3 Temperature 41031 DWord 250 None Turbidity
8Add Schedule... 53 VDC Output 41033 Word 250 None Turbidity
~4SNMP Agent S3 Status1 Bit Flags 41034 Word 250 None Turbidity
> Add Agent $3 Status2 Bit Flags 41035 Word 250 None Turbidity
“$31D 41036 Word 250 None Turbidity
[~ Tiean [ g
Ready Default User_Clients: 0 Active tags: 0 of 0
Figure 21: KEPServer Sensor data device registers
(53 KEPServerEX 6 Configuration [Connected to Runtime | C:AUsers\Jor\D p Q52 Modbus.opf 4]
File Edit View Tools Runtime Help
= N e ) WG]
“wProject Tag Name Address Data Type Scan Rate Scaling Description
= Connectivity 251 Slope 42001 Word 250 None Free Chlor
“aMetriNet Modbus-TCP 51 Offset 42002 Word 250 None Free Chlor
Q52 Cal/Config Window %51 Delay 42003 Word 250 None Free Chlor
©Qs2 Sensor Data 51 Alarm A 42004 Word 250 None Free Chlor
052 Sensor Infol =51 Alarm B 42005 Word 250 None Free Chlor
8Q52 System Info 51 Slope Alarm 42006 Word 250 None Free Chlor
:;I’Yk’db“s'RTU Serial 51 Timer Alarm 42007 Word 250 None Free Chlor
+Aliases “$1 Vout High 42008 Word 250 None Free Chlor
“Advanced Tags S1Vout Low 42009 Word 250 None Free Chlor
8 Alarms & Events “$17TC Mode 42010 Word 250 None Free Chlor
L, ;:idl.’:::er 51 Sensor TAG 42011.16H String 250 None Free Chlor
S o croun 52 Slope 42019 Word 250 None Cond
e Erv Exporter 52 Offset 42020 Word 250 None Cond
hdl Pl oo s2 Delay 42021 Word 250 None Cond
L410F for Splonk =52 Alarm A 42022 Word 250 None Cond
®Add Splunk Connection =52 Alarm B 42023 Word 250 None Cond
bnoT Gateway 52 Slope Alarm 42024 Word 250 None Cond
+ Add Agent =52 Timer Alarm 42025 Word 250 None Cond
4o Local Historian 52 Vout High 42026 Word 250 None Cond
Lascheduler $2 Vout Low 42027 Word 250 None Cond
@ Add Schedule =52 TC Mode 42028 Word 250 None Cond
~SNMP Agent 52 Sensor TAG 42029.16H String 250 None Cond
Add Agent 53 Slope 42037 Word 250 None Turbidity
°S3 Offset 42038 Word 250 None Turbidity
$3 Delay 42039 Word 250 None Turbidity
#53 Alarm A 42040 Word 250 None Turbidity
“S3 Alarm B 42041 Word 250 None Turbidity
53 Slope Alarm 42042 Word 250 None Turbidity
=53 Timer Alarm 42043 Word 250 None Turbidity
$3 Vout High 42044 Word 250 None Turbidity
53 Vout Low 42045 Word 250 None Turbidity
53 TC Mode 42046 Word 100 None Turbidity
$3 Sensor TAG 42047.16H String 250 None Turbidity
- T - g
Read) Default User_Clients: 0 Active tags: 0 of 0

Figure 22: KEPServer Sensor info device registers
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(3 KEPServerEX 6 Configuration [Connected to Runtime | C:\Users\Jon\D

File Edit View Tools Runtime Help
R T s e
@ Project
=1 Connectivity
-@MetriNet Modbus-TCP
Q52 Cal/Config Window
=Q52 Sensor Data
©Q52 Sensor Info
Q52 System Infol
+®Modbus-RTU Serial
+ Aliases

«Advanced Tags
<8 Alarms & Events

=Add Area.
=8 Data Logger

s1Add Log Group...
= EFM Exporter

® Add Poll Group.
=% IDF for Splunk

9 Add Splunk Connection.
=0T Gateway

2 Add Agent
+0 Local Historian
-@Scheduler

®Add Schedule...
=% SNMP Agent

s Add Agent

Tag Name

Q52 Status 1
“Q52 Status2

Q52 Total Sensors

Kep PServerEX\V6\Q52 Modbus.opf *]

Address Data Type Scan Rate Scaling
40001 Word 250 None
40002 Word 250 None
40003 Word 250 None

Description

Default User Clients: 0 Active tags: 0 of 0

Figure 23: KEPServer System info device registers

In addition to setting up all data sections/devices, you must ensure that the Modbus byte order is the proper Endian format
and is swapped, if necessary. In addition, enabling “Zero-byte Addressing”in this tool allows the registers to display as we
have done here (due to address vs. register +1 issue). See Figure 24.

& kepe . C
@3 KEPServerEX 6 Configuration [Con

File Edit View Tools Runtime Help
“mProject
~® Connectivity
~aMetriNet Modbus-TCP
©Q52 Cal/Config Window
Q52 Sensor Data
©Q52 Sensor Info
©Q52 System Info
+®Modbus-RTU Serial
+ Aliases
@Advanced Tags
=8 Alarms & Events
=Add Area

Tag Name
©51 Main Data
+S1 ASCII Units.
=51 Aux Raw Input
1 Temperature
$1VDC Output
“$1 Status1 Bit Flags
“$1 Status2 Bit Flags
“s11D
52 Main Data
52 ASCII Units
=52 Aux Raw Input

Documents\Kepware\KEPServe Q52 M
Address Data Type Scan Rate Scaling
41001 DWord 250 None
41003.4H String 250 None
41005 DWord 250 None
41007 DWord 250 None
41009 Word 250 None
41010 Word 250 None
41011 Word 250 None
41012 Word 250 None

Description
Free Chlor
Free Chlor
Free Chlor
Free Chior
Free Chior
Free Chlor
Free Chlor
Free Chlor

(3 Property Editor - MetriNet Modbus-TCP.Q52 Sensor Data

Property G...| = Data Access

78 Data Logger 52 Temperature General Zero-Based Addressing Enable
#1Add Log Group. 62 VDC Outbut Scan Mode | Zero-Based Bit Addressing Enable
= EFM Exporter > Statuct E‘_’l M Timing Holding Register Bit Writes Disable
© Add Poll Group. atust Bit Plags Auto-Dem. Modbus Function 06 Enable
=% IDF for Splunk ) S2 Status2 Bit Flags |10 Gener. Modbus Function 05 Disable
©Add Splunk Connection 21D Variable .. | = Data Encoding
SHIOT Gateway 53 Main Data Unsolicited | Modbus Byte Order Enable
o Add Aot 53 ASCII Units Error Hand...  First Word Low Disable
Loy Hgmnan $3 Aux Raw Input Ethernet First DWord Low Disable
Lo $3 Temperature Settings Modicon Bit Order Disable
cheduler 93 VDC Outbut Block Sizes | Treat Longs as Decimals Disable
GAdd Schedule P
53 Status1 Bit Flags | Redundancy
=#:SNMP Agent 9
Add Agent $3 Status2 Bit Flags
S31D
default OK_ Cancel Aol Helo
I T P, P g
Ready Default User Clients: 0 Active tags: 0 of 0

Figure 24: KEPServer Zero-based-addressing and Modbus-byte-order features
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IMPORTANT
ENSURE MODBUS BYTE ORDER AND REGISTER VS. ADDRESS TERMINOLOGY IS CORRECT FOR YOUR NETWORK
MASTER/TOOL WHEN SETTING UP THE Q52.

Now that all data has been set up in the tool, the server can be launched to run the current object and begin collecting
data (Launch OPC Quick Client). The data can be viewed in each section of the map as shown in Figure 25 and Figure 26
on page 31, and logging can be enabled if desired. Although not shown below, “System Info” would be displayed in the
same way.

The power of this tool is seen in the structured collection and visualization of the Modbus data and the ability to very easily
manage the different types of data collected, such as INT, DINT, STRINGS and more. Although limited in overview in the
example presentation, “tags” on data become a very powerful way to label and manage complex information. Finally, this OPC
sever can manage the offload of the collected data via newer protocols like MQTT to other servers or sites, including cloud
sites such as ThingWorx.

[8€ oPC Quick Client - Untitled * - X
File Edit View Tools Help
SeBuseEinax
4 Kepware.KEPServerEX.v6 Item ID Data Type | Value Timestamp Quality [Update Count
=_DataLogger °MetriNet Modbus-TCP.Q52 Sensor Data.51 ASCII Units String ppm 154804515  Good 1
a_LocalHistorian.Datastore °MetriNet Modbus-TCP.Q52 Sensor Data.S1 Aux Raw Input DWord 377920 154816613  Good 2
= System °MetriNet Modbus-TCP.Q52 Sensor Data.S11D Word 0 154804562  Good 1
= _ThingWorx °MetriNet Modbus-TCP.Q52 Sensor Data.S1 Main Data DWord 2290 15:48:20.621 Good 13
MetriNet Modbus-TCP._C °MetriNet Modbus-TCP.Q52 Sensor Data.S1 Status1 Bit Flags Word 32768 154804562  Good 1
“MetriNet Modbus-TCP__Statistics "MetriNet Modbus-TCP.Q52 Sensor Data.51 Status2 Bit Flags Word 0 154804562 Good 1
MetriNet Modbus-TCP._system MetriNet Modbus-TCP.Q52 Sensor Data 1 Temperature DWord 26040 15:48:19.611 Good 13
MetriNet Modbus-TCP.QS2 Cal/Config Window “MetriNet Modbus-TCP.Q52 Sensor Data.S1 VDC Output word 1144 15:48:20.621 Good 3
= MetriNet Modbus-TCP.Q52 Cal/Config Window, Statistics | MetriNet Modbus-TCP.Q52 Sensor Data 52 ASCI Units String us 154804584  Good 1
5MetriNet Modbus-TCP.Q52 Cal/Config Window. System Gme"'ze‘ m“:g“iéz'ozz ze"”’ ga"'z ﬁ;x Raw Input ‘?vwz’d g 12"32‘33'225 g‘“’g 1
S MetriNet Modbus-TCP.Q52 Sensor Datal | MetriNet Modbus-TCP.Q52 Sensor Data : o o
. : MetriNet Modbus-TCP.Q52 Sensor Data.S2 Main Data DWord 561500 15:48:19.611 Good 5
=MetriNet Modbus-TCP.Q52 Sensor Data._Statistics oo :
MetriNet Modbus.TCP.Q52 Sensor Data. Syst MetriNet Modbus-TCP.Q52 Sensor Data.S2 Status1 Bit Flags Word 0 154804562  Good 1
aMetriNet Modbus-TCP.Q52 Sensor Data._System o s .
< MetriNet Modbus TCP.QS2 Seror Info, Y MetriNet Modbus-TCP.Q52 Sensor Data.S2 Status2 it Flags Word 0 154804562 Good 1
= Metriltet Modbus- ensorinio “MetriNet Modbus-TCP.Q52 Sensor Data.S2 Temperature DWord 29830 15:48:18.612 Good 3
“MetriNet Modbus-TCP.Q52 Sensor Info. Statistics °MetriNet Modbus-TCP.Q52 Sensor Data.52 VDC Output Word 701 154818612 Good 4
=MetriNet Modbus-TCP.Q52 Sensor Info. System °MetriNet Modbus-TCP.Q52 Sensor Data.S3 ASCII Units String NTU 154804605  Good 1
=MetriNet Modbus-TCP.Q52 System Info “MetriNet Modbus-TCP.Q52 Sensor Data.53 Aux Raw Input DWord 220000 15:48:04.637 Good 1
“MetriNet Modbus-TCP.Q52 System Info. Statistics “MetriNet Modbus-TCP.Q52 Sensor Data.S3 ID Word 0 15:48:04.637 Good 1
“MetriNet Modbus-TCP.QS2 System Info._System “MetriNet Modbus-TCP.Q52 Sensor Data.53 Main Data DWord 2860 15:48:04.637 Good 1
“Modbus-RTU Serial._CommunicationSerialization “MetriNet Modbus-TCP.Q52 Sensor Data.S3 Status1 Bit Flags Word 32768 15:48:04.637 Good 1
“Modbus-RTU Serial._Statistics “MetriNet Modbus-TCP.Q52 Sensor Data.S3 Status? Bit Flags Word 0 15:48:04.637 Good 1
=Modbus-RTU Serial._System °MetriNet Modbus-TCP.Q52 Sensor Data.S3 Temperature DWord 27800 154816647  Good 3
“Modbus-RTU Serial Q52 Cal/Config Window._Statistics | “MetriNet Modbus-TCP.Q52 Sensor Data.S3 VDC Output Word 178 154804637  Good 1
=Modbus-RTU Serial.Q52 Cal/Config Window._System
=Modbus-RTU Serial.Q52 Sensor Data. Statistics
=Modbus-RTU Serial.Q52 Sensor Data._System
=Modbus-RTU Serial.Q52 Sensor Info. Statistics
=Modbus-RTU Serial. Q52 Sensor Info._System
=Modbus-RTU Serial.Q52 System Info. Statistics
=Modbus-RTU Serial.Q52 System Info._System
Date Time Event A
°6/11/2019 34805 PM Added 26 items to group "Modbus-RTU Serial._Statistics'
°6/11/2019 34805 PM Added 17 items to group "Modbus-RTU Serial._System". v
Read Item Count: 566

Figure 25: KEPServer Real-time measurement data (all) for example system
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[35 oPC Quick Client - Untitled * x
File Edit View Tools Help
Y PET LY
< Kepware KEPServerEX.V6 Item ID DataType |Value Timestamp [Quality [update Count
=_Datalogger °MetriNet Modbus-TCP.Q52 Sensor Info.51 Alarm A Word 350 154804675  Good 1
=_LocalHistorian. Datastore °MetriNet Modbus-TCP.Q52 Sensor Info.S1 Alarm B Word 375 154804675 Good 1
= System °MetriNet Modbus-TCP.Q52 Sensor Info.51 Delay Word 20 154804675 Good 1
= _ThingWonk °MetriNet Modbus-TCP.Q52 Sensor Info.51 Offset Word 0 154804675 Good 1
MetriNet Modbus-TCP, CommunicationSerialization “MetriNet Modbus-TCP.Q52 Sensor Info.S1 Sensor TAG String RESCHLO-500 154804702  Good 1
“MetriNet Modbus-TCP. Statistics MetriNet Modbus-TCP.Q52 Sensor Info.51 Slope Word 1000 154804675  Good 1
aMetriNet Modbus-TCP. System °MetriNet Modbus-TCP.Q52 Sensor Info.S1 Slope Alarm Word 80 154804675  Good 1
« MetriNet Modbus-TCP.Q52 Cal/Config Window “MetriNet Modbus-TCP.QS2 Sensor Info.51 TC Mode Word 0 154804675 Good 1
< MetriNet Modbus-TCP.QS2 Cal/Config Window._Statistics | MetriNet Modbus-TCP.QS2 Sensor Info.S1 Timer Alarm Word % 154804675 Good 1
= MetriNet Modbus-TCP.Q52 Cal/Config Window. System | MetiNet Mojl;us-TCP.QSZ Sensor \n:o.S‘\ Vout High Worj 500 15:48:04.675 Goo: 1
aMetriNet Modbus-TCP.Q52 Sensor Data._Statistics o ctrinet Modbus- TP.52 sensor nfo.>2 Aarm or g 00
< MetriNet Modbus. TCP Q52 Sensor Data. Syst MetriNet Modbus-TCP.Q52 Sensor Info.52 Alarm B Word 1800 154804757 Good 1
=MetriNet Modbus- ensor Data._System o
T 4 MetriNet Modbus-TCP.Q52 Sensor Info.S2 Delay Word 2 154804757 Good 1
T T el “MetriNet Modbus-TCP.Q52 Sensor Info.52 Offset Word 0 15:48:04.757 Good 1
“MetriNet Modbus-TCP.Q52 Sensor Info,_Statistics °MetriNet Modbus-TCP.Q52 Sensor Info.S2 Sensor TAG String TANK CI212448-.. 154804792  Good 1
=MetriNet Modbus-TCP.Q52 Sensor Info. System °MetriNet Modbus-TCP.Q52 Sensor Info.S2 Slope Word 20000 154804757  Good 1
=MetriNet Modbus-TCP.Q52 System Info “MetriNet Modbus-TCP.Q52 Sensor Info.S2 Slope Alarm Word 81 15:48:04.757 Good 1
“MetriNet Modbus-TCP.Q52 System Info. Statistics “MetriNet Modbus-TCP.Q52 Sensor Info.52 TC Mode Word 0 15:48:04.757 Good 1
=MetriNet Modbus-TCP.Q52 System Info._System “MetriNet Modbus-TCP.Q52 Sensor Info.S2 Timer Alarm Word 90 15:48:04.757 Good 1
=Modbus-RTU Serial._CommunicationSerialization “MetriNet Modbus-TCP.Q52 Sensor Info.S2 Vout High Word 2000 15:48:04.757 Good 1
=Modbus-RTU Serial._Statistics °MetriNet Modbus-TCP.Q52 Sensor Info.52 Vout Low Word 0 154804757 Good 1
=Modbus-RTU Serial._System °MetriNet Modbus-TCP.Q52 Sensor Info.53 Alarm A Word 3500 154804757 Good 1
=Modbus-RTU Serial.Q52 Cal/Config Window. Statistics | °MetriNet Modbus-TCP.Q52 Sensor Info.53 Alarm B Word 3800 154804757 Good 1
=Modbus-RTU Serial.Q52 Cal/Config Window._System °MetriNet Modbus-TCP.Q52 Sensor Info.53 Delay Word 30 154804757 Good 1
=Modbus-RTU Serial.Q52 Sensor Data._Statistics °MetriNet Modbus-TCP.Q52 Sensor Info.S3 Offset Word o 154804757 Good 1
Modbus-RTU Serial Q52 Sensor Data._System °MetriNet Modbus-TCP.Q52 Sensor Info.S3 Sensor TAG String TURBID 0-40.00 154804822  Good 1
“Modbus-RTU Serial.Q52 Sensor Info. Statistics “MetriNet Modbus-TCP.Q52 Sensor Info.S3 Slope Word 1000 154804757 Good 1
Modbus-RTU Serial.Q52 Sensor Info,_System “MetriNet Modbus-TCP.Q52 Sensor Info.S3 Slope Alarm Word 80 154804757 Good 1
“Modbus-RTU Serial.Qs2 System Info. Statistics “MetriNet Modbus-TCP.Q52 Sensor Info.S3 TC Mode Word 0 154804757 Good 1
= Modbus-RTU Serial Q52 System Info._System “MetriNet Modbus-TCP.Q52 Sensor Info.S3 Timer Alarm Word % 154804757 Good 1
MetriNet Modbus-TCP.Q52 Sensor Info.S3 Vout High Word 4000 154804757 Good 1
°MetriNet Modbus-TCP.Q52 Sensor Info.S3 Vout Low Word 0 154804757  Good 1
Date Time Event ~
°6/11/2019 34805 PM Added 26 items to group "Modbus-RTU Serial._Statistics'.
°6/11/2019 34805 PM Added 17 items to group "Modbus-RTU Serial._System'. v
Read Item Count: 566

Figure 26: KEPServer Sensor info settings (all) for example system
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