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In this project - the customer could not bring an Ethernet access point to the location where the power
meters were installed. A wireless solution was required as per the block diagram below.
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Introduction

Running new conduit and cable was impossible but getting the data was essential.

In this application the inconvenience of a location without a network drop was overcome using
a wireless solution from Phoenix Contact. RS485 Modbus RTU power meters located in a
location where running new conduit would have been expensive and possibly disruptive.

The problem arises because you have limited choices when you install new power meters on
existing equipment.

Chipkin Automation Systems

Protocol to protocol — Enabling the 10T Internet of Things

Products that support approx. 140 major protocols. If we don’t have a solution for you, we will
make you one. More than a dozen customers a year have a custom driver developed for them.

Chipkin are highly regarded for their outstanding support. System integration isn’t always trivial
even if that is what they tell you.

The Chipkin BACnet stack comes with a 100% copyright infringement indemnity to make
corporate lawyers happy. Customers get direct access to the stack developers for coaching and
problem solving.
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Lab Setup

Purple unit on left is a Modbus RTU server device. In this case a gateway has been programmed to be a
Modbus Server, emulating a series of Power Meters with the same set of registers and points as the
installed energy meters at the customer’s site.

The purple unit on the right is a gateway configured to read Modbus data from a series of RS485
connected Energy meters and to serve the data to a remote monitoring station that uses DNP3.0
Ethernet over TCP/IP.
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Requirements

Wireless module - RAD-900-IF

https://goo.gl/i6VYAS

PSI-CONF Software
https://goo.gl/9gTKAZ

PSI-CONF USB Cable — Proprietary cable is required

https://goo.gl/na78QX

QS-1010 Dual RS485 gateway

http://store.chipkin.com/products/fieldserver-devices/quickserver-gateways
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Wireless Module Configuration

Step 1 — Launch the software

& psi-conF2.50

File Llenguage Bdras 2

Device Selection
Welcome!
Please select the device to be configured:
DeviceNet Modem Wireless
5 =
(1) | g Ouetootng’
(WLAN|
2313559 2313805, 2708517, 2702184 2702863 2702878
FLCOMSERVERWL... 2313795PSI-WL-RS232- RAD-RS485-FS RAD-2400-FS-JP RAD-900-IFS-AU
0540 2901541 2504509
RAD-900-IFS; RAD-2400-FS RAD-868-FS
PHCENIX

Step 2 — Connect the cable. Read from the Devices

B psi-conF2.50

Fle Lenguage Edras 1

Device Selection

Network Project

Connection Mode

Onine Local
Offiine.

Network Project Create new network project
Wizard @ vy

Local Device

Diagrostic :

Open saved network project from file
Update fimwere

= Open

Read physical network Compare physical network
with project file

ip@ Read [:‘5 Compare

PHCENIX
CONTACT

Current Device:
RAD-900HFS
Order No.-
2901540

Connection: < C| =  Hardware Version:  Firmware Version:  Device Name: Serial No.:
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Step 3 : Edit Individual Settings

& online Local - PSI-CONF 2.50

File Language BEdras 1

l Device Selection

l Connection Mode

Individual Settings

If you see 1 device.

No problem. Once things are
working the 2" device will show

v [SET5H] !
i ] s - up. Carry on, connecting to each
Offine irtestace Type:
e e &% of the radio modules and

] Hetwor Prtect

I e e Data Package Sze; 1400 .
[— o Pty = repeating the steps.
Network Settngs Setal Stopbits: [
Device Seftings Serial Databits: 8
Set Factory Defaits TFrameEnd: [20
Diagnostic TidleMin: 5]
Transfer Serial Handshake: [Nere
[
Update fimware:
Help

) 8

|Cument Interface Type. There is a choice between an RS-232 or RS-485 inteace. The type of serial imerface is speciied by the application
| When using the RS-485 interface the terminating resistors must be activated f necessary. It can be activated via two DIP swiches, located on the

left side of the radio module.

Current Device:
RAD-S0D-FS
9001 g
2901540 Restore Seflings Transfer
Connection: [ /= _ Hardware Version: 1.0 Firmware Version: 1.80 Device Name; RAD-G00-IFS Serial No.: 3022247749
- o x

[ Online Local - PSI-CONF 2.50

File Llanguage Edras 7
I[)elli(deuiinn

Individual Settings
l Connection Mode
| Devicelist Overview | Serial Port
Online Local
1] Network Progs E@ Mater Device 1: a1 ReDID |
Wiz Devics Tpe:
@ Slave Device 2: Slave 2
Individual Scttings Serial Number. 3022247740
Network Seftings HW/PW Version: 151
Device Settings Transmit Power. 30 B dom
Local Device Low Noise Amplfier:
Ciagnostic
Transfer
Update firmware

Device:
‘RAD-9004FS
Order No.-
2901540

Connection: <[/ Hardware Version: 1.0 Firmware Version: 1.5 Device Name: Device 1 Master Serial No: 3022247740

If you see 2 devices here it means
that the radio network is
operational and you see the 2™
device even though the cable is
connected to one device.
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Step 4: Make Sure the RS485 settings match the settings for the Energy Meters and The Gateway.

m Online Lecal - PSI-CONF 2.50

- o x
File Language Edras !
Device Selection P .
Individual Settings
Connection Made
Devicelst Overview
Online Local
P, Ef"‘“i" T | Nama B Interface Type RS485 5
Network Project m M) Mester Device 1: Master 1 Data Rate: 9600 ~| bits
Wizard [ Data Package Sze: /1480 Z
|(S) Siave Device 2:Slave 2
Individual Settings Serial Party Even v
Network Settings Serial Stopbits: 1 -
Device Settings Serial Databits 8 v
Local Device ThrameEnd el <
bt~
Eagrait Tidiehin: 39 +
Transfer Serial Handshake: None. <
Update fimware
Help
TicleMin: this is the minimum time befeen two consecutive frames. Between twa frames
there must be a centain time, so t does not come to a concatenation of several frames. The
time TidleMin must be in any case larger, as the maximum distance between the characters
within a frame
Pﬂﬂlx Idie refers to the state, where no activties take place on an interface, ie no data is transfemed.
cm Also, the time between two cansecutive frames is called Idle.
w2l B Curret Dovice:
RAD-9004FS 2dd device
Order No -
2901540 Transfer
Connection: = —  Hardware Version: 1.0 Firmware Version: 151 Device Name: Device 1: Master Serial No. 3022247740
[® Online Local - PSI-CONF 2.50 - 0o %
File Language Bdras 1
Device Selection .. "
Individual Settings
Connection Mode
Devicelist Owerview  Serial Port
Online Local
— :D:"'“f‘ Nes | Hamsy b Station Name: [RAD-300-F5
} Network Project w[ M) Master RADSOCFS 1 RAD ID: [ 1
Wizard B Devics Type: [Master
|(S) Seve RADS0OFS 2
Individual Settings Serial Number: 3022221469
Network Seftings HIW/FW Version:
Device Settings Trarsmit Power 3 | dBm
Local Device Low Noise Ampifier: Disabled v
Diagnostic
Transfer
Update fimware
) Help
mPHIX
2l A Corrors Dovice:
RAD-S00-FS Add device
Order No -
2901540 Transfer

Connection: = | —

Hardware Version: 1.0

Firmware Version: 1.80 Device Name: RAD-S00-IFS Serial No.: 2022221469
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[ﬂ Online Local - PSI-CONF 2.50

- o x
File Language Exdras 2
Device Selection — "
Individual Settings
Connection Mode
Devicslist Overview Senal Port
Online Local
D T N, D
Offline :ww . o Interface Type: RS485 ~
™ Project mw WMaster Device 1: Master 1 Data Rate: 9600 ~| bes
Whzard i Data Package Size: 1480 %
(B)]sove Devcez e 2
Individual Settings Serial Party Even -
Network Settings Serial Stopbits 1 ~
Device Settings Serial Databits 8 ~
Local Device TFrameEnd: F) s
bt~
Diagnostic TidleMin: 39 +
Transfer Seral Handshake: N 5
Update fimware
Help
ot O Coarert Device:
RAD-S00-IFS Add device
Order No -
LSS Transfer
Cnnnedmn:XCD: Hardware Version: 1.0 Firmware Version: 1.51 Device Mame: Device 1: Master Serial No.: 3022247740
m Online Local - PSI-CONF 2.50 a X
File Language [Extras 2
Device Selection P "
Individual Settings
Connection Mode
Deviceist Serial Port
Online Local
—— E_E“‘“ T, | e b Station Name |RAD-500-F5
" Network Project mw M) Master RAD-S004FS 1 RAD ID! [2 B
Wizard = Device Type Slave <
L\S) Slave RAD-300IFS 2
Individual Settings Serial Number- 3022247748
Network Seffings HIAFW Version:
Device Settings Transmit Power: 30 2| dBm
Local Device Low Noise Ampiifier: Disabled v
Diagnostic
Transfer
Update fimware
- Help
mPHIX
3
e A5 Curent Device:
RAD-S00HFS Add device
Order No -
ERE Transfer
(,onn:ctmn:=cD= Hardware Version: 1.0 Firmware Version: 1.80 Device Name: RAD-300-IFS Serial No.. 3022221469
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j m Online Local - PSI-CONF 2,50

i File Language Extras ?

]
Device Selection

i Network Settings
| Connection Mode P i
Online Local
Use Corfstick: | o vl
Offine se Confstic | O |
B Net 5 RF Band: Band #1
| I 3 3
! Wizard Netwark 1D: 126
| Individual Seitings Transmissions: 3
; Network Settings RF Encryptian: Disabled v
| Device Settings =

_.I Local Device
_;] Ciagnostic
- —
i Transfer
| Update fimware

rw&uém

ELEss AP Current Device:
y RAD-3004FS
Order No.:

2501540

Connection:

Hardware Version: 1.0

Data rate of the
radio interface:
Network:

Network Application:

Blocked frequency ranges:

Help

Firmware Version: 1.51

|125 v| kBitss
| Point To Point / Star v |
| Senal data v

i
Enabled I

[] Range 1: 502-903 MHz
[[] Range 2: 503-904 MHz
[] Range 3: 504-505 MHz
[] Range 4: 905-906 MHz
[] Range 5: 906-307 MHz

This is the mode that is
required to relay serial
data. In this case the
serial data happens to
be Modbus. Do not get

Device Name: Device 1: Master Serial No.:

confused with the
Modbus Mode of the

Radio module.




@Chipkin

Automation Systems

Case Study: Wireless Modbus
using Phoenix RAD900IFS

Step 5 — Check for communications

Tx, Rx LEDS

Tx, Rx LEDS
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Step 6 : Check for Data Transfer

The one screen represents the server data (right) and the other screen represents the data inside the

gateway.
[ ——— TUTHS IR e fhatssemes " iy
R _AEE
R AT T .- Firmubos - reveay 00 AR | Nl

b
1 22
o ']
] []
L] ] +
@ L]
‘ [] i+
o @
[} []
] o "
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Images and Videos

https://photos.app.goo.gl/f6pM60VaSWSgib4j2

All Vid file names to begin with Chipkin - Wireless Modbus using Phoenix RAD-900-IFS to DNP3 over
Ethernet and Quickserver protocol gateway

VID_20171117_163155

Data Transfer as indicated by the Tx,Rx LEDS and the number of message and bytes sent and received by
the gateway.

VID_20171117_163116

Data Transfer as indicated by the Tx,Rx LEDS

VID_20171117_155333

Data transfer shown by displaying server (energy Meter) data and the data in the Modbus
master of the gateway.

VID_20171117_155300
VID_20171117_153331

Data Transfer as indicated by the Tx,Rx LEDS
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Phoenix RAD90OIFS integration
Wireless Energy Data
Energy meter integration using wireless

Remote monitoring Modbus DNP3




