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Manual wRemote Introduction

Introduction to the wRemote

wRemote devices allow management of inputs/outputs and remote serial ports over 802.15.4 wireless
connection, accessing them from control device using Modbus protocol. This eliminates cables and
simplifies the installation process further by including inputs/outputs on the same equipment.

Purpose of this Manual

The purpose of this manual is to provide instructions to install and operate the wRemote device quickly
and easily.

Telemetry Wireless Solutions

The wRemote assembly is based on a mesh-type wireless network according to 802.15.4, for this device
there is a concentrator in charge of forming the network and other nodes that connect the same with an
ID number and repeats increasing the scope.

Concentrator

Node
The device has two modes of configuration that are able to function at the same time:

o Wireless access to MODBUS slaves
e Wireless Inputs/Outputs using MODBUS protocol

Wireless access to MODBUS slaves

This solution allows us to connect Modbus devices to the remote nodes with the RS232 or RS485 ports
and access them through the concentrator.
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Wireless Inputs/Outputs using MODBUS protocol

This solution allows us to monitor the physical inputs/outputs of the nodes, by reading the internal

Modbus slave on the concentrator.

Modbus master

usB

h___._E!

Digital inputs

Analog inputs '

Concentrator

«; 79

Node -

Analog inputs ' Digital inputs
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Manual wRemote Installation

Models of wRemote — Installation

Table of Models

wRemote-1000-CN | RS232/RS485 - 10 to 30Vdc
(external)
wRemote-3004-ND | RS232/RS485 4 2 2 - - 10 to 30Vdc
(external)
wRemote-3005-ND | RS232/RS485 4 2 4 - 4 10 to 30Vdc
(external)
wRemote-5005-ND | RS232/RS485 4 2 2 2 4 10 to 30Vdc
(external)

(1) The count inputs are shared with the digital inputs
nnection

Connection- Power Supply

+10/30 Vdc

+ -

The terminals 1 and 2 correspond to the power source.
nnection — USB Configuration P

All of the wRemote models have a USB communication port. This port is used to configure or in the case
of a concentrator also used for Modbus inquiries. For a connection with a PC a standard type “B” USB
cable is used.
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Installation
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c IAttention, if you connect the USB port will be disabled
RS232/485 serial ports.

Connection —RS232 port -RS485 port

The RS232 port is a DTE type 5 wires (TX, RX, RTS, CTS, GND) and have a terminal block for your
connection, the terminal blocks are TR+ and TR- for RS485.
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If you are going to use flow control there is no need to connect the CTS and RTS pins

Connection — Inputs / Outputs

Below are the terminals for the I/O and wRemote power supply depending on each model.
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Manual wRemote Installation

wRemote-5005 WIRELESS RTU wRemote-SOOS WIRELESS RTU
z S % % Z N - % % N o %
5 6 w u 5t Lt o8 5|6 006 2T Q282G 00 6
tAERRRAEL DS S AASEE S da sl 2
D@ @ @) (®) @) () (910 (1) (12) |29 @3) 22) (21) 20) (19) (18) (17) (16) (15) (14) (13

4-20 mA / 0-10V analog input jumper configuration on wRemote-3004

On wRemote-3004 analog inputs are to be set to 0-10V or 4-20mA with the internal jumper. Carefully
disassemble the wRemote and place the jumpers to the right for 4-20mA or to the left for 0-10V as
indicated in the figure. Remember, then you must configure to the wRemote through the configuration
software indicating the type of input you are using.

All other models can be configure by software and you don't need to open the unit

Attention, if a voltage is injected directly into an
& analog input and it is configured as 4-20mA, it may
cause damage.

LEDs Indicators

The wRemote has 3 LEDs indicators.

POWER: Power applied to wRemote
LINK: Network Status
CFG: Configuration Mode
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SRS VNSSSTRERNS

WRemote Eexyemys

CONCENTRATOR

¥ O

O rur
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1 Qs

Continued below is a detailed chart of what each LED means independently and in combination.

On - - Device on
On Slow blinking Creation or connection of a
network
On Fast blinking Connected to the network but
not linked*
On - Connected and linked to the
network
- On
On Configuration
Fast blinking Fast blinking Fast blinking Critical Failure
Fast blinking Off Fast blinking Serial Number not configured
Fast blinking Slow blinking Fast blinking Model not configured

* This state only occurs in the "Nodes".

Reset Button

The wRemote has a reset button; to operate it you must have a cylindrical item with the correct diameter
to enter the device whose location can be viewed in the figure below.

SeSNSSSeSee%

WRemote 341

= EXemy3
iy O

CONCENTRATOR

S8
000

The button fulfills different functions depending on the type of device:
In the concentrators it restarts the network.

In the nodes, it resets the network but disassociates fromit. It then searches for another network it can
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connect to that it may or may not have been connected to previously.

2016-09-26
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Manual wRemote Configuration Software

wRemote Configuration Software — wRemote
config

The wRemote Config is provided by the application program that is used to configure wRemote devices.

This application was developed with an easy-to-use philosophy and allows for the configuration and
monitoring of wRemote devices. The configuration program can be installed on Windows 2003, 2008,
Vista, XP, 7 and 8.

Installation

To install it follow these steps:

¢ Insert the CD that came with your device and select install the configuration program

¢ Follow the installation instructions that appear on the screen, completing the needed information,
Click “Next” to continue.

o Destination folder, select the folder where you want the application program installed

o Wait until the installation has finished copying all necessary files to your hard drive and press
“Finish” to finish the installation.

Once installed you will see in the programs menu a folder titled Exemys, inside this folder there will be
another titled wRemote Config; it contains program icons and the manual to uninstall.

Note: With the installation of the configuration program other wRemote USB drivers are installed for
different operating systems.

USB Driver Installation

he driver installation is performed in conjunction with the “wRemote Config”; in other words to connect to
the PC, the wRemote should be recognized automatically.

If for some reason this does not happen, and the requested operating system folder can be located
manually.

“C:\Program Files\Exemys\wRemote Config\Drivers\"

General Description of the Configurator

The image below shows the main screen for the software.
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Manual wRemote Configuration Software

&8 wilemote Config |Z| |E] |‘g|

Af=. ¢4

Description

Model:
Serial Number:
Firmware Yersion:

Hardware Version:

USB Configuration

Once installed, the software should not configure any parameter from the USB port as this automatically
recognizes the COM in the connected wRemote.

Establishing Connection with the wRemote

In order to connect with wRemote the computer should be connected with the equipment using the cable
described in “wRemote models installation”.

To establish the connection select the “Open Connection” option on the menu represented by the USB

icon.
If the communication fails check that:

e The cable connecting the computer to the wRemote is correct.
e The wRemote is on.
e The driver is installed correctly.

After a while you will be able to see on screen a list of devices that have connected, quoting the model
and serial number. To connect we just have to double click on which ever device you want.

If the list is blank and you are sure that the wRemote is connected properly you can refresh the list by
pressing clicking “refresh”.
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Manual wRemote Configuration Software

Description

[ [olx]

Model:

Serial ¥ i
Select a device: £F AR

Firmwal

wRemoke-1000 (145)
Hardw.

Disconnected

After double clicking on the wRemote, see in the lower right corner, the state of the software will change
to “Connected”.

£S wiemote Config IZI IEI |z|

Rfs. <&

Description

Model:
Serial Number:
Firmware Yersion:

Hardware Yersion:

—_—
T |
1

Connected
| i

Reading the wRemote configuration

In order to obtain the parameters from the equipment you must press the “Read Configuration” button
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Manual wRemote Configuration Software

.
@ doing so will download all of the data from the wRemote indicated on the first model screen, etc

You should always make a reading of the wRemote parameters in order to modify or monitor them.

&S wRemote Config |Zl [El [z|

Description Description

Model: wRemaote-1000
Serial Number: 125
Firmware Yersion: %1.0.0

Hardware Yersion: 1.0

Connected

If the Configurator detects an unknown model it will not

& enable any of the tabs. In that case, contact us at
support@exemys.com {o obtain the updated version of the

software or download it from here: www.exemys.comv/grdconfig

Writing the wRemote configuration

If you want to send any configuration change to the wRemote, you should press the “Write Configuration’

button

Monitoring

To access the monitoring in which the state of all wRemote parameters are located, you must press the
‘Monitor’ button. To return to the setup screen press the button with the same name.

The monitoring screen that will appear depends on the equipment you have connected; this means that
when connecting a computer “hub” the screen will display certain parameters and others if we were to
connect a “Node”.

¢ Monitoring of a "Concentrator"

If we have connected a “Concentrator” we see the following screen:
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Configuration Software

* whilemote Config

E Device List Device List

EEX

Metwiark

Connected

Disconnected

Connected

On this screen we will have 2 types of monitoring; one will be “Device List” where we see the
“Nodes” equipment connected to this “Concentrator” and their state. You will also be able to
connect and disconnect by assigning them an ID. Double click on any of the devices that are

connected and access the configuration remotely the same.

* wHemote Config

| E Device List I Device List

Serial Murmber
126

Metwark,

Connected

124

Disconnected

Connected

The other type of monitoring is “MB Table”, in this table we are able to see the Internal Modbus
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Manual wRemote Configuration Software

table of the “Concentrator” which contains the status of the inputs / outputs and connect the
“Nodes” by “ID” divided into Input Status, Coil Status, and Holding Registers.

* whiemote Config

MB Table wRemote |

r R
I =* ME Table I IF =IT
4 - : [t v| | |Command: |EENIEEETEE
e  — ———d

[ctor: <=
40002 <1=
40003 <0=
40004: <0=
40005 <0=
40006 <0=
40007 <0=
40005 <0=
40009 <0=
40010 <0z

A0011: <0z
40012 <0z
40013 <0=
40014 <0=
40015 <0=
40016: <0=

Connected

The Input Status belongs to the digital inputs, the Coil Status to digital outputs, and Holding
Register to Connection State. The digital inputs and outputs are mapped to a 16-bit log and the
analog inputs and outputs in a separate log, one for each.

We also have the option to test, this allows us to verify the quality of connection to a particular
“node” that sends and receives packets by measuring the time it takes to return a response.

To do this we need only select the “Node” and click “Start”, after that we will se packets arrive
identified with a sequence number and response time, to stop click “Stop”.
In case of a lost packet we should look at the label “Request Timeout”.
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* wRemote Config - ¥1.0 |:]@]E|

Remote Device Test

1 [ = = T

: T :ID ]

- — sl

Time= 203 ms - Seq= 4911
Time= 1588 ms - Seq= 4912
Time= 203 ms - Seg= 4913
Time= 153 ms - Seq= 4914
Time= 203 ms - Seq= 4315
Time= 157 ms - Seq= 4916
Time= 218 ms - Seq= 4917
Time= 218 ms - Seg= 49135
Time= 203 ms - Seg= 4919
Time= 203 ms - Seq= 4320
Time= 203 ms - Seq= 4921
Time= 219 ms - Seq= 4922
Time= 1325 ms - Seg= 4923
Time= 203 ms - Seg= 4924
Tire= 188 ms - Seg= 4925
Time= 203 ms - Seq= 4926
Time= 204 ms - Seq= 4927
Time= 157 ms - Seq= 4925
Time= 203 ms - Seq= 4929
Time= 203 ms - Seg= 4930
Time= 203 ms - Seg= 4931
Time= 183 ms - Seq= 4932
Time= 203 ms - Seq= 4933

Connected

We also have the opportunity to see how the network is formed, the signal level and quality of
the Nodes; this is done from the network tab.

Here we have to click on the “Refresh” button, the Concentrator the queries remotely the
parameters of the Nodes, this process may take a while depending on the number of devices.

* wRemote Config - V1.4

- Information Network

< Network

Connected
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* wRemote Config - V1.4

| Refresh

Information Network

d Concentrator
< Network

Shia10 -

Sh:e09

i}
ut

FaTSTSTaTaTaTe

Sha00 -

Shlia0a -

Sha03 -

SMiA0Z -

ahe01 -

Signal:-37dE - Quality:958%%

- Signali-34d6 - Quality:98%

Signal:-64dE - Quality:55%

Signal:-61dE - Quality:52°%

Signal:-43dE - Quality:958%%

Signal:-2adE - Quality:958%

Signal:-34dE - Quality;958%

ﬁ SM:608 - Signal:-85dB - Quality: 13%:
E—Jﬁ SN:5EE -
ﬁ SK:560 - Signal:-55dE - CQuality:98%%:

Signal:-64dE - Quality:519%

Finally we will see a tree that represents that the equipment is connected, and show the signal
levels and quality. As we can see in the picture above, not all nodes are connected directly to
the Concentrator but pass through another node, because the equipment has the ability to form

mesh network.

e Monitoring of the "Node"

As for the nodes to connect locally or via the “Concentrator” and enter the monitoring option,
we will see the connection status and the inputs / outputs.
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Manual wRemote Configuration Software

&Y wRemote Config - ¥1.5 IZI@IEI

Inputs and Outputs

ou: [Tefe | ||| foou:[[6FF st nooy ||| |son] oooy | % FIt: Edie | [

piz: [ off ||| |poz:| oFF stz nooy ||| |80z ooy | % Fiz:[ o Edie | (¥

DI3:| oOFF - FoL: : brs: Edi | [

DL4: Foz: . Fi4: Ede | [
Status: |Connected only PAN ID: 147 | ID: |

Connecked

Each analog output has an indicator box (Input Feedback) associated that lets us know the
state of the output. The voltage indicates to us the current that is delivered to the load whose
maximum is 20mA and if you exceed this it will read “Over Load”. It acts the same way with
current but will indicate the load connected to be high (depending on supplied voltage) and
display “Open Loop”.

From here we are also able to modify the value of both digital and analog outputs and counters.

Saving Configurations

The “wRemote Config” allows us to save the configuration of a wRemote so that if we need to setup
more equipment in the same way, we do not have to reload the parameters one by one.
To create and save a configuration it is not necessary to have a connected wRemote, just click on “New”

represented by the icon , a list of models that you can configure will appear.
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Configuration Software

New wRemote

wRemake- 1000
|wR.emake-3004

rDescription of the selected wRemote

Function: Concentrator
Serial Ports: 1
Inputs: a
Dutputs: a

Analog Inputs: 0

Analog Outputs: 0

[ Create H Cancel

Disconnected

-i
Then configure the parameters and save with “Save” i@ 2nd then when we have our wRemote
loaded and connected, the type of file to be saved is “*.wre”.

Once you save the configuration we can open and load multiple wRemotes entering “Open”.

In the same way we can read an existing configuration and save a wRemote then upload it to another.
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Manual wRemote Assembling the Network

Assembling the Network

Configuration of the Concentrator and the Nodes

The assistant to form the network is the concentrator, if you connect to “wRemote Config” and read the
configuration and go to the tab “Network”, we will see a parameter called “PAN ID”. This number is
between 1 and 65534 and is the number it will take to the network, the default value is 100; this means
that if you boot the computer for the first time and did not configure it will also form a network with the
number 100.

ES wRemote Config

AlfF<s. &

Network

Network PAN 1D:

Connecked

Once the “Concentrator” has formed the network, we will see that the LED link will stop flashing and stay
lit.

Now see how to connect the “Nodes”:

These have the option to automatically detect the network which is enabled on the same tab “Network”.
This is the value that comes from the factory, so if we turn it on and there is a “Concentrator” that has
formed a network; it will automatically connect and can also be manually configured.
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ﬁ whRemote Config |Z”EIEJ

Network

Network PAN ID:

=
|

L Aukomatic network, detection

Connecked

Once you have connected the “Nodes”, you will be able to link them to the “Concentrator”.

Then we will see an example from the beginning of how to form a network and link “Nodes” devices to a
“Concentrator”

We suppose the following devices:
1. wRemote-1000 - "Concentrator"”
Serial Number : 125
2. wRemote-3002 - "Node"
Serial Number : 126
3. wRemote-3002 - "Node"
Serial Number : 124
All the devices have factory settings

First turn on the equipment, then connect the “Concentrator” to a PC via USB and open the “wRemote
Config”. Read the parameters and decide whether to leave the “PAN ID” at 100 or place another, in this
case we leave it at 100 and we hope that it will form a network, remember that this happens when the
“Link” LED keeps flashing.

Once the network is formed the “Nodes” will connect to the same network because they are set to auto
detect. We will realize this because the slow blinking “Link” LED will begin to blink rapidly.

In the “wRemote Config” that is connected to the “Concentrator”, we go to the “Monitoring” and “Device
List” screen, if the “Nodes” are already connected we will see something like this:
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* whRemote Config |Z”EIEJ

E Device List Device List

Serial Mumber Metwork,
126 Detached Connected
124 Detached Connected

Connecked

As we can see in this table the 2 “Nodes” in yellow with “Detached” in the “ID” parameter and
“Connected” in the “Network” parameter, means that they are connected but not linked to the
“concentrator”. The relationship implies that the “Nodes” began sending parameters to the
“Concentrator” and when it is turned off and turned back on it will connect to the new “PAN ID” because
auto detection is disabled. Otherwise they only connect without transmitting your data and if you go out
and come back on they search for a new network automatically.

To link you must click the right mouse button on the one you want and will see the option to “Attach ***”
where *** is the serial number of the equipment. We click and it will open a window where you can select
the “ID” number for that “Node”.
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Assembling the Network

B8 wRemote Config

E Device List Device List

EEX

Serial Mumber
126

MNetwoark
Detached  arach 126

124

Detaches

Create Mew Device

Connected
-Cannected

Connecked

B Device List Device List

Serial Mumber
126

(]

Mebwork,
Detached

Connected

124

Detached

Connected

Choose ID

fivailables 10 :_ v

’ Apply ” Cancel ]

Connected |

We link the two “Nodes” and see that the parameter “ID” changes in “Detached” and select the number
you designated in green. In this case the, select the ID = 2 for serial number 124 and ID = 5 for 126.

In the “Nodes” we can see that the “Link” LED stop flashing quickly and stay lit indicating linkage.
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ﬂ whRemote Config |Z”EIEJ

E Device List Device List

Serial Mumber Metwork,

124 Connected
126 Connected

Connecked

It is important to note that to link the “Nodes” they will fix their
“PAN ID” meaning network autodetection will be disabled.

If for some reason you change the “PAN ID” of the

& “Concentrator” and want the “Nodes” to connect to it again, we
will have to change their “PAN ID” locally or press the “Reset”

switch.

The “Reset” switch releases the “Node” device and places it
back in autodetect mode.

Once linked, we can unlink in the same way that we linked, by clicking the right mouse button on the one
that we want, but now selecting “Detach ***” or rename the “ID” with the “Change ID”.
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Assembling the Network

B8 wRemote Config

E Device List Device List

EEX

Serial Mumber

| Detéch 124

(]

Metwork,

Connected

Connected

Change ID 2

Create Mew Device

o

It is important to note that we can also link a “Node” before it
is connected with the “Create New Device”, but all we need to
know is the machine’s serial number and assign it an ID.

Connecked

If you double click on a “Node” that is connected, we enter the setup remotely. Doing so will open another
window “wRemote Config” as if it was connected locally giving us access to all parameters.
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Device List

B wRemote Config E|@|E]

Afceé

Description

Model:

Serial Number:

Firmware Version:

Hardvware Version:

MAC:

cornected (Remobe) = [0z 2

When we disassociate one “Node” from the “PAN ID” that was

Q configured and re-enabled into automatic network detection,
this means that it will connect to the nearest network, which

may or may not be the same network it was connected with.

Once we have the “Nodes” equipment linked we can begin to use them in any mode of operation.

Simultaneous Networks

Suppose that we have 2 “Concentrators”, this means that they form 2 networks, for this to happen it is
mandatory that we set the “PAN IDs” up different from one another.

Now we will have “Nodes” that we will want connected to one “Concentrator” and others connected the
other “Concentrator”. In this case it is important to pay close attention to the “PAN IDs”; if the “Nodes” are
configured for automatic detection then they were connected to the network with a stronger signal which
may not be what we want. To resolve this dilemma continue with the following:

The method consists in turn to separate networks. This means we change the “Concentrator” and
“Nodes” that we want connected and from the configuration of the “Concentrator”, to link them just
reconnect it. We can do the same with the other network as well.

It is important to note that if we disassociate one “Node”, this will disconnect and reconnect but may not
be to the same network if it detects another with a better signal.
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Manual wRemote Wireless access to MODBUS slaves

Wireless access to Modbus Slaves

In this mode the wRemote concentrator behaves as a de-multiplexer Modbus, this means that it will derive
serial Modbus queries that are made in the “Concentrator” and travel through the network to “Node”
devices, and then returning the answers back to the “Concentrator”.

This mode has the advantage of being able to use protocols and distinct serial port speeds and baud
rates on each side.

Then we will see the settings in the “Concentrator” and “Node”.

Connecting

The Modbus Master can be connected to the “Concentrator” by RS232 / RS485 ports or USB and slaves
can be connected to the “Nodes” using RS232 / RS485 ports.

Configuration

Concentrator Configuration:

Assuming the network formed and the “Node” devices linked as we saw in “Assembling the Network”,
proceed to configure in the “Concentrator” with “wRemote Config”. The destination of Modbus queries
that arrive by the serial port are done in the following way:

For example if we have:
1. wRemote-1000 - "Concentrator"”
Serial Number: 125

Connected to the Master MODBUS that performs queries in mode Modbus ASCII at 115200
baud.

2. wRemote-3002 - "Node"

Serial Number: 126

Connected to the MODBUS slave that operates in Modbus ASCII at 9600 baud, Slave = 45
3. wRemote-3002 - "Node"

Serial Number: 124

Connected 2 MODBUS slaves that operate in Modbus RTU at 38400 baud, Slave = 1 and
Slave = 20

The topology of this example would be as follows:
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Manual wRemote Wireless access to MODBUS slaves

Modbus master RS232 / RS485

1 e |
=

usB g
Modbus slave
N° 45
it Modbus ASCII
Concentrator 9600 bps
SN=125
Modbus ASCII
115200 bps
RS232 | RS485
o g | I
==
(1] s I
s e e d 5
Modbus slave Modbus slave
N° 1 N° 20
1 ]
A"
Modbus RTU
38400 bps

As we saw earlier each “Node” has an “ID” number that is used to relate the query. First we must identify
that the “ID” are connected slaves, we do this in the image above:

The “Node” with serial number 126 has the “ID” 5, and we know that it is connected with slave 45
The “Node” with serial number 124 has the “ID” 2, and we know that it is connected with slaves 1 and 20

First we connect with the “wRemote Config” to the “Concentrator” and configure the serial port
parameters. Go to the tab “Serial Port”, as specified in the example we place it in Modbus mode ASCII at
115200 baud, we must also take into account flow control, parity, etc...

26 /47



Manual wRemote Wireless access to MODBUS slaves

* wRemote Config |Z”El EJ

AFf<s

Serial Port

Baud Rate: |m]
Serial Port Data g iaﬁﬁ
Parity: E\a
Flaw Contral: :_O_FF -
Stop Bits: I <
Prokocal: :r;lOI_:)BUS.E\EEII —v—! [] Exception response

Connecked

As we can see in the image, we have the “Exception Response” option; this enables or disables the
response with exceptions from the “Concentrator” and can be helpful to us in the following case:

If the “Concentrator” is in a RS485 bus with parallel slaves and queries an ID that is not its own and
neither is connected remotely but is of a slave that is in the bus, the wRemote will respond as an
exception or not depending on how this option is configured. Obviously in this case we disable it to avoid
a conflict in communication.

After that we go to the tab “Modbus” where we configured the derivation of individual “ID” queries that are
connected slaves.

To do this select the “ID” in the left column and then the slaves in the “slaves” table on the right.
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* wRemote Config - V1.0

i

Modbus

Inkernal MB Slave 1D | 247 v|

jin} Slaves
| e S 3 + 5 s 7 8 9 0 1 o

2 1 —— i
e 12 13 14 her 22

: : ol
- . 2% 24 5 Sz W 3@ 33
G (s A 43

Modbus

L4 46 47 54 55
56 57 58 £5 66

a7 6 a9 70 71 72 73 74 75 7h s

;; 7 79 a0 g1 g2 g3 G4 g5 g6 a7 oL -
11 a9 L] | 92 93 94 L Q6 7 L 29
12 oo 101 102 103 104 105 106 107 108 109 110
13 i1 11z 113 114 115 116 117 11Es 119 120 121
1% 122 123 124 125 126 127 126 129 130 131 132
i: 133 134 135 136 137 138 139 140 141 142 143

144

W

Disconnecked

* wRemote Config - V1.0 |Z|@]EJ

Modbus

Internal MB Slave ID: 524? v |

o] Slaves

1 - 2 3 4 5 & 7 8 9 i il i

g 12 13 14 18 16 17 18 19 2o 21 22

4 23 24 25 26 27 28 2 ;W 31 3} 3}
— = 34 3®m 3 37 O3 39 40 41 42 43 44

3 |PEEN 46 47 48 49 50 51 52 53 54 5§

7 S5 57 58 59 80 61 &2 63 &4 65 6B

E:

&7 =3 &9 70 71 72 73 74 - 76 77

f; 78 79 a0 g1 g2 a3 o4 a5 g6 a7 a8 -
11 a9 L) | 92 o3 o4 L L) o7 L o9
1z oo 101 102 103 104 105 106 107 108 109 110
13 i1 itz 113 114 115 iie 117 11 119 1200 121
1 122 123 124 125 126 127 128 129 130 131 132
12 133 134 13% 136 137 138 139 140 141 142 143

144

Disconnecked

As we see the ID 5, we assign it slave 45 and for ID 2 we assign slaves 1 and 20. So any queries that
reach RS232 / RS485 or the USB ports of the “Concentrator” and is intended for slave 45 is transmitted
to wRemote “Node” with the ID 5 and if they are intended for slave 1 or 20, they will be routed to ID 2.

When finished we send the configuration to the “Concentrator”
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Configuration of the Nodes:

In the “Nodes”, we only have to configure the tab “Serial Port” as required by the slaves. We can do this
both locally and remotely.

Serial Port Serial Port
Baud Rate: 38400 v Baud Rate: 9600 v
Data Bits: Bl Data Bits: EE
Pariy: [nene | Parity: [nere v
Flow Control: '_OFF v' Flowy Cantral: OFF v
Stop Bits: [ Stop Bits: b~
Protocdl:  [MODBUS RTU | poweoh  oDBUsASCH v

nce configured, the “Concentrator” and “Nodes” can begin to perform queries.

The maximum length of a MODBUS query for HOLDING
REGISTERS or INPUT REGISTERS is 37 records.
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Wireless Inputs / Outputs using MODBUS

The “Concentrador” has an internal Modbus slave containing the value of the inputs and outputs of the
equipment “Nodes” connected to it. The values that are read from the slave are only those that
correspond to reports from wRemote “Nodes”. Later we will see when and what reports are, that are
generated.

In the same way in which queries are performed, external slaves also perform internally; the ID of the
latter is configurable. The slave has on your map the values of “Connection Status”, “Digital Inputs”,
“Digital Outputs”, “Analog Inputs”, and “Analog Outputs”. We are also able to change the value of the
outputs written to corresponding registers. If you enter a record pertaining to an input that will give us an

exception, we are unable to make the entry.

Queries can be conducted for example from a SCADA or any Modbus Master that connects to the
“Concentrator”.

Then we will see the configuration in the “Concentrator” and “Nodes”

Connection

The Modbus master can be connected to the “Concentrator” using Port Series 232 / 485 or a USB.

The “Nodes” have digital inputs and outputs as well as analog inputs that can be connected to different
devices, as we saw in “Installation”.

Configuration

Configuration of the Concentrator:

Assuming the network is formed and the “node” devices are linked we look at the following example:

1. wRemote-1000 - "Concentrator”

Serial Number: 125

Internal Slave Number 230

Connected to the master that sends queries in MODBUS RTU at 115200 baud.
2. wRemote-3002 - "Node"

Serial Number:: 126

ID: 5
3. wRemote-3002 - "Node"

Serial Number:: 124

ID: 2

The topology of this example would be as follows:
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Wireless Inputs/Outputs using MODBUS protocol

Y/

(

v
|

Modbus master

Concentrator
SN=125
Modbus RTU
115200 bps

— UF

Digital outputs

Node  pigital 7 Analog
ID=5 inputs (L
SN=126

- li{'__f:'I )

Digital outputs

e =

Node

Digital / Analog |
D=2 inputs
SN=124

As we saw above, each “node” has an “ID” number that is used to locate the values of their in
outputs on the internal Modbus slave table.

The “Node” with serial number 126 has the “ID” 5

The “Node” with serial number 124 has the “ID” 2

b_____.‘]

puts /

Now go to the tab “Serial Port” in the “Concentrator” and configure it as we specified in the Modbus RTU

example, 115200 bauds, we must also take into account flow control, parity, etc.

ﬁ wRemote Config

Serial Port

Baud Rate: | 115200 v
’ T
Serial Port ZE L :IS i
Parity: |none w
I
Flowe Control: LO_F_F_ v
Stop Bits: 1 v
Protocal: .HGEBTS_R?J *| |:| Exception response

Connected

After that, go to the Modbus tab where we configure the internal slave number which for this example is

230.
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* wRemote Config - V1.0

Modbus

?Iljternal ME Slave ID: |_ml!‘

ji] Slaves

1 " |- 2 3 4 5 3 7 3 31w 11 2

g 1z 13 14 15 16 17 18 183 @ 21 oz

= 23 24 28 26 27 28 29 30 31 32 33

c 34 35 36 37 3@ 39 40 41 42 43 44
Mo & 45 46 47 48 49 S0 51 52 53 54 55

7 56 57 58 59 &0 &1 62 63 64 65 &6

&

&7 63 &9 70 71 72 73 74 75 b 77

lgD 78 73 an a1 g2 a3 a4 a5 g6 a7 a8 —
11 9 a0 o1 92 o3 94 o5 96 o7 95 o9
12 oo 101 10z 103 104 105 106 107 108 109 110
13 1 1z 113 114 tis s 11y 11§ 119 1200 121
1 122 123 124 125 126 127 126 129 130 131 13z
12 133 134 135 136 137 138 1392 140 141 142 143
17 4 144 145 146 147 143 149 150 151 152 153 154 s

Disconnecked

Once finished, send the configuration to the “Concentrator”.

Configuration of the Nodes:

In the “Nodes” we have to configure the inputs / outputs according to our needs. For this we must
connect locally or remotely to the “Node” device with the “wRemote Config”. Read the configuration and
in the tab “Inputs / Outputs” we will find the different types to configure.

£4 wRemote Config

AF<s

Inputs / Outpus
Digital Digital W Analog
- Inputs Outputs " Inputs
- Analog
iy Qutputs

Input / Ouputs

Connected

¢ Digital Inputs

In this case, if the device orders a count entry we can configure if we want it to be reported or
leave it without change. We can also select the count divider and define how often we want the
counters to report.
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& wRemote Config |Z]|E][X|

A=

Inputs [ Outpus

Digital Inputs

Mame Anti-debounce[ms]
DIl 1

|

Input / Ouputs

1
1
1

Connecked

¢ Digital Outputs
In this case we do not have anything to configure and the criteria reported is also for change.

* wRemote Config

Inputs [ Outpus

Digital Dutputs

Marme

Input / Ouputs

Connecked

¢ Analog Inputs

Here we must configure the type of input 0-10 V or 4-20 mA. Now we are able to select the
report criteria, one of which is time in seconds which disables making 0 the time and another is
by percentage of change with respect to the full scale and disables placement in 100 percent.
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&4 wRemote Config |Z|@Fg|

Afs

Inputs [ Outpus

Analog Inputs

Marme Input Type Report By Time Report By Change
| Oto10Y | &0 | 10
| Oto 10% | &0 | 10

Input / Ouputs

Connecked

¢ Analog Outputs

Here we must configure the type of output 0-10 V or 4-20 mA, the value of these reports to the
“Concentrator” every time that they change.

* wRemote Config - V1.5

Fssad

Inputs / Outpus

Analog Outputs

Mame Cutpuk Type
Oto 10y
Ok 10y

Inputs,/Outputs

Disconnected

Once configured the inputs / outputs and the “node” device report criteria, they will begin to send them to
the “Concentrator” for the updated values in the internal slave table..

It is important to know that all of the “Nodes™ parameters report
Q o the “Concentrator” every time they connect, beyond the
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| e |configured criteria report.

Organization of the Internal Slave Table

Already having configured all devices, we will see how to query the values of inputs / outputs to the
internal slave of the “concentrator” and how they are organized.

Organization of the HOLDING REGISTERS:

Register Number Information

Register 1 State of connection
Register 2 Digital Inputs

Register 3 Digital Outputs

Register 4 to 11 Analog Inputs / Counters
Register 12 to 16 Analog Outputs

In each operation we are able to query with a maximum of 64 records if we query more we will obtain a
Modbus exception response.

The calculation to determine the address of a record for a given remote is as follows:
Register X = 40000 + (wRemote_ID — 1) * 16 + Register Number (1 to 16)

As an example suppose we want to read the analog input 3 from the wRemote “Node” that has the ID=5.
Therefore the analog input 3 corresponds to the record 6.

Register 6 (wRemote 5) = 40000 + (5-1)*16+ 6
In order to meet the desired value we must access the 40070 record.

The inputs and outputs are grouped into two records, 2 for the inputs and 3 for outputs, which contain in
bits the corresponding values. Knowing that the wRemote input 1 corresponds to bit 0 of the register and
input 4 corresponds to bit 3, we can determine each one in the same manner that exits are located.

To know the status of the connection allows us to read register 1 at bit 0. If this is found in 1 it indicates
that the device is connected, while if set to 0 indicates that the device is offline.

Depending on how they are configured the values of analog inputs that take records will be from 0-1000
voltage and 400-2000 current. In these records we also have the values of the counters which depend on
the configuration of the “Node” or if the node was configured to transmit the analog input or counter. For
example if you have a model with 4 analog inputs and 4 counter inputs we can only transmit 4 of these 8.
So in the “Node” you can enable one or the other particularly if we transmit the AN1, we cannot send the
PI1 and if we enable the PI2, we cannot do it with the AN2 and so on.

The pulse counter value range is 0 to 49999. After 49999 it will roll over to 0.
From here you can change the value of the analog and digital outputs.

Organization of the INPUT STATUS:

In the Input Status we can also find out the status of digital inputs for all of the wRemotes.

In every operation we can query at most 64 inputs, if we query more we will get a Modbus exception
response.

Each wRemote occupies 16 positions and the calculation to read the values of one input is as follows:

Input X = 10000 + (wRemote_ID — 1) * 16 + Register Number (1 to 16)
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For example if we wish to know the wRemote input value 4 having the ID = 2, the calculation is as
follows:

Input 4 (WRemote 2) =10000 + (2-1) * 16 + 4

Equivalent to Modbus address 10020.

Organization of the COIL STATUS:

In the coil status registers we visualize the digital outputs of the equipment.

In every operation we can query at most 64 coil, if we consult more we will get the Modbus exception
response.

To determine the address of the outputs for each wRemote calculated.
Output X = (wRemote_ID — 1) * 16 + Output Number (1 to 16)

For example, if you want to access the wRemote output 2, that has the ID = 10 the calculation is as
follows

Output 2 (wWRemote 10) = (10— 1) * 16 + 2 = 146
Equivalent to the 00146 Modbus address of the coil status.

If we write about these records amending the output status of wRemote “Nodes”.

Reading the Modbus Table from the wRemote Config

Another way we display the values of the inputs / outputs of the “Node” equipment is to connect with the
“wRemote Config” to the “Concentrator”. Read their parameters and then go to the “Monitor” window,
there we will click on “MB Table” and we will see:

* wRemote Config

—

MB Table

I <* MB Table I =[F . =
L= w: |1 v | Command: |EERIIHECEEN v | |

L

[4o001: <1
40002 <1
40003 <0
40004: <0
40005: <0
40006: <0
40007: <0
40008: <0
40009: <0
40010: <0

40011: <0=
40012 <0=
40013 <0=
40014 <0=
40015 <0=
40016 <0=

Connected

Here we can consult the Holding Registers, Input Status, Coil Status by selecting each ID as seen in the
image.

2018-02-21
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wRemote-1000

General Description of the Product

The wRemote-1000 is a “Concentrator” model that does not have physical inputs or outputs. It is solely
responsible for developing the network and concentrating the information from the “node” devices

SRSV TRTI D

WRemote < exemys

WAL BXEMYS.COMm
COMCENTRATOR

v O

=
O

Connections

The device has an RS232 and an RS485 port; both are used by the Modbus. It also has a USB port that
can be used for Modbus and for device configuration.

wRemote-1000 WIRELESS CONCENTRATOR
a

n w0 +
W
E & E z

EEEEE%%
5000000600066

PO OTSITPIVNGeS

E R Ak
X X R

w=—D
w-O
+ 20—

0Z6
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wRemote-3004

General Description of the Product

The wRemote-3004 is a "Node" model, and has physical inputs/outputs:

¢ 4 Digital Inputs
¢ 2 Digital Outputs
e 2 Analog Inputs 0-10V/4-20mA

WRemote = Exemys

NODE

Connections

The device also has a port RS232, a RS485 both for MODBUS use and a USB port for device
configuration.

wRemote 3004 WIRELESS RTU |WRemote-3004 WIRELESS RTU

& [1)]
E 2 & b

@éé@s@@@@@@@é@@@@@@@@@@@

<
=
a

~

f 4-20mA/ 0-10V analog input configuration must be done by
software and hardware as described on section "Installation”
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wRemote-3005

wRemote-3005

General Description of the Product

The wRemote-3005 is a "Node" device, and has physical inputs/outputs:

¢ 4 Digital Inputs/Count Inputs
¢ 2 Digital Outputs
¢ 4 Analog Inputs from 0-10V or 4-20mA

WRemote = Exemys

NODE

Connections

The device has an RS232 and RS485 ports, both are used by Modbus. It also has a USB port that is

used for the configuration of the device.

WIRELESS RTU

wRemote 3005

wRemote-3005

WIRELESS RTU

ND

z
w'!l‘m
[a]

23
(29 23 22

bt
=
a

@
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wRemote-5005

General Description of the Product

The wRemote-5005 is a “Node” model that has physical inputs and outputs:

¢ 4 Digital Inputs/Count Inputs

¢ 2 Digital Outputs

¢ 2 Analog Inputs from 0-10V or 4-20mA

¢ 2 Analog Outputs from 0-10V or 4-20mA

Connections

The device has an RS232 and RS485 ports, both are used by Modbus. It also has a USB port that is
used for the configuration of the device.

wRemote-5005 WiReLESS RTU |WRemote-5005 WIRELESS RTU
(]

: 2 & & &g o

+ é U 0O = E =

lolololelo0l0l0 I B I G

D

(=]
~
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Power Supply, RF Characteristics and Inputs/Outputs

Below are the details for the minimum and maximum allowable values in both digital inputs and outputs

and analog inputs for current and voltage, as well as power consumption of the wRemote.

Power Supply
Parameter Condition Minimum|Maximum| Units
Input Voltage 10 30 Vdc
Average Current wRemote @ 24 15 mA
Vdc
25
wRemote @ 12
Vdc
Maximum Current | wRemote @ 24 20 mA
Vdc
30
wRemote @ 12
Vdc
RF Characteristics
Parameter Minimum|Maximum| Units
Frecuency 2.4000 | 2.4835 GHz
16
Channels
Channel 5 MHz
Separation
+10 +20 dBm
Tx Power
-104 dbm
Sensitivity
Digital Inputs

In order to activate the digital inputs the voltage must be applied externally. This power supply has to
share the GND terminal with the device power supply. If necessary you can use the same source used to

power the wRemote. The input type is Sinking and accepts sensors or PNP sourcing type devices.

Parameter

MinimumMaximum

Units
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Activated Input 3.5 25 Vdc

Input Impedance 2 KQ
1

Count frequency™ kHz

*Check "Instalation" section to see models with count feature.

Below are two examples of how to connect an input either directly from the same source that powers the
device or as an external source where it is clear that they must share the common terminal.

i Digital input
O o E”) | - \_
O unk - ?D:' dry contact
Oce g =i
(=]
|
m | 35a28 Vdc:__
e
(2~]
E:. 10 to 30 Yde
[ =] +Vin
B | Digital input
O rwr é”) ; o DRY
O umk A ! 9 contact
Ocra 4 D o -
= 3 o
S0 e
T § o
G 0
1 1 o
- g [\
o Ll GND 10 t0 28 Vde
=
. — o
“ —
Digital Outputs

The digital outputs are of the open collector type. The load to be connected must be supplied with an
external voltage source. They have to share the GND terminal to the device power supply. If necessary
you can use the same source that is used to power the device. The output type is NPN Sourcing (Open

Collector).

Parameter MinimumMaximum| Units
Voltage Support 45 Vdc
Current 50 mA
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Digital output | Digital output
O rwr :563 Orur =) - )
O unk z D) O Link . (:‘.[gj
O SLEN] 3 LOAD
(@) s (@)
(Fa 3asdiVde wm
=, a c 5"‘ :
P L, 1 ¥
Y Y
o~ =
GND 10 fo 30 Vde

1010 30 Vde

sAillaxa
sAillaxa

Digital Outputs to Activate a Relay

When digital output is used to drive a relay coll, it is necessary to add a protection diode to the
connection in order to prevent damage to the device output. This must be connected in reverse. This
means the anode connects to the output terminal of the equipment and the cathode to the positive
terminal that feeds the relay. The relay must be powered using an external power source, sharing the
GND terminal with the device supply. If necessary the same source that feeds the wRemote can be used.
Shown in the image below is the connection of a relay to a digital output of the device.

Digital output
om e |
O unk = [N |
O rcre ] 3 ~ _*, Rolay
o =
T
]
B
(2=] 10 to 30 Vde
=
= b
[
Digital
O rim 59) output
T <
R 3 Rel
o é %
rr
m
- : (=] 4 o 45 Ve
é GND 10 to 30 Vde '|'
= T
=
(>
Analog Inputs

The analog inputs are referenced to the GND device terminal so that the source used to power the
sensor must share with the GND device terminal.

Analog Input Voltage (0-10V / 0-1V)
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Parameter Value Units
Full Scale 10.00 Vdc
Precision 0.01 Vdc
Input Impedance 10.7 KQ

Below are two example of how to connect an analog input voltage for both a simple source and for an
independent source.

Analog inputs Analog inputs

+
0-10 vde

GND 10 fo 30 Wde

_!_‘IU fo 30 Vide

JIAVNAY el

+Vin

Current Analog Inputs (4-20mA

Parameter Value Units
Full Scale 20.00 mA
Precision 0.01 mA
Shunt 68 Q

Below are two examples where you can see the connection of a 4-20mA sensor sharing power with the
device for passive sensors or active sensors with an independent source.

Analog input Analog input
-— i i

e

il GND 1000 30vic

G

.|

MWaIAd
MUWIJAD ==
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Analog Outputs
The analog outputs refer to the GND device terminal.

Voltage Analog Outputs (0-10V)

The analog outputs in the voltage mode have the limitation that we place the charge on should not be
less than 500R. If we use the full range of the output voltage then the output can deliver a maximum of
20mA.

You should always follow VoutMAX / LOAD <= 20mA.

Type of connection:

Analog Output

GND LOAD

Current Analog Outputs (4-20mA

In this case the maximum charge that we can connect an analog output in the current mode depends on
the power supply voltage, as this should be enough to deliver up to 20mAto the load.

Power source (V) Max. Load
(Current Mode)

13 650R
750R

15

24 1,2K
1,5K

30

Connection form
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Analog Output

GND LOAD

2018-01-25
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