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1. Introduction

This solution is an JINUS product, so it combines the measurement of H,S concentrations by electrochemistry and
temperature. In addition to their measurement, these sensors can also be paired with others or used as data
concentrators (in the case of a version with 2G, 3G or Sigfox communication).

2. A logger and a gas cartridge plug & play with two ranges of measurement
(according to maximum concentration to be measured)

Logger with radio and 3G Logger with radio Gas cartridge
communication, fitted with communication, fitted with 0-200 or 0-2.000 ppm
gas cartridge gas cartridge

' =g -
3 ® iJiNUS , ® #JiNUS
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3. Necessary equipment (4 configuration examples)

a. Temporary Installation (as a measurement campaign):
A Lithium battery powered solution to measure H,S concentration (by electrochemistry) and temperature, local
data acquisition (sensor = logger) with on-site data retrieval (by radio with Wiji).

| ® iJiNUS

b. Permanent installation (permanent H,S diagnosis type) of a single wireless sensor:
An autonomous solution (Lithium battery) to measure H,S concentration (by electrochemistry) and temperature,

Gsm/Gprs, 3G communication (depending on the model).

e

-
. ® iJiNLS

¢. Permanent installation (H2S diagnosis type or self-monitoring) with association of several

wireless sensors or loggers:
An autonomous solution (Lithium battery) to measure H,S concentration (by electrochemistry) and temperature,
in addition with a Gsm/Gprs logger.
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M @nus

Logger communicating with an external antenna and a H,S sensor.

d. Other configurations

Currently, the communication protocols available with our devices are:
- Radio for a wireless configuration of the device on-site: WlJI
- Wireless communication for remote monitoring: 2G (for Sms), GPRS, 3G, Sigfox, NB-loT
- In the process of integration: 4G, 6LPWPAN

Example of a Sigfox sensor
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4. Cartridge to measure H3S and its calibration

Cartridges containing the gas measurement cell are designed to be interchangeable from one ljinus logger to
another. They are simply dismantled and reassembled with a scroll wheel on the base of the cartridge. Each
cartridge contains different parts (see below) but especially its calibration and history. Apart from the filter,
disassembling the rest is not advisable because this cartridge is a functional unit dedicated to being changed in
its entirety only.

Each cartridge includes:

- The cell itself (two measuring ranges to choose from 0-200ppm or 0-2.000ppm,
and two cells suppliers, see the datasheet chapter at the end of document),

- A protective filter specifically for H,S gas,

- An electronic card containing calibration parameters (gas type, offset,
calibration date, ...) and an ambient temperature sensor.

HYDROGEN SU+F*

H2s.84 163510

S 072 __

Alphasens cell a filter View of the cell from inside and outside the cartridge

&

With this model, the user can easily change himself the cartridge of the logger. For each cartridge, the calibration
is done at ljinus, Mellac, France, respecting special procedures and conditions. The general principal is to inject
standard gas, to check cell dynamic and to adjust the calibration depending to the specificity of the standard gas
used. The illustration below is shown as an example:

50 ppm calibration gas - ljinus Sensor
60

40

H2S ppm
w
o

20

10

0 commemmmmeeed 1
18/11/201608:12:29 18/11/201608:18:14 18/11/2016 08:24:00 18/11/2016 08:29:46

wmpmm H25 ljinus w=ees Calibration Gas
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In its configuration the user has access to information but can’t modified the calibration of the cartridge.

Two measuring ranges are available:
- The 0-200ppm cells are under manufacturer's warranty up to 500ppm,
- The 0-2.000ppm cells are under manufacturer's warranty up to 10.000ppm, but it is possible to use the
data only to 6.000 ppm,

Finally, in the actual product version, values from the sensors are voluntarily formatted to ppm unit and
compatible with SCADA such as Areal Topkapi (SMS/GPRS/3G), Lerne (V3 for SMS and V4 pour SMS/ GPRS), and
Panorama from Codra (SMS).

The gas cells are therefore delivered already calibrated, ready to use. However, it is advised for the new cell to
start their recording few hours before their first use on-site. It is important to ensure that elements are properly
tightened.

In some applications, the range 0-200 ppm could be enough if the H.S is not very often upper 200 ppm.
In wastewater network (especially downstream of a lift station pressure pipe), the range 0-2.000 ppm seems the
most adapted.

These sensors are often in a harsh environment and especially wet, so it is then essential to check:
- tightening the cartridge on the logger
- tightening the piece holding the filter
- the general state of the filter: degradation, waste, humidity
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5. Quick configuration with the Avelour software

We show here the classical version of the system configuration: H,S concentrations (by electrochemistry) and
temperature measurements and data sending by GSM/GPRS/3G.

a. Necessary equipment
- Avelour software in 6.6 version minimum

- An USB/HF configuration “Wiji kit” or “Wiji stick”

File [JEdit - Actions *Options Windows & Help

ByNameandSn  ~ Devicefiter .
e - Avelour66
] Concettn sichu UA.. 615201
] s 06300010100, 29201 T
il odetecor 1 UNETO200 411320 g
7] H2S penestin new mecania... 12/12/2
bl koo onncsos v
il whoio onnos12 s
] w0 otaos1a s
Gy WAD101-00000955 ene20
il WA101-00001551 1/9/201
il oo onezone e
b oo oueziss s -
| Ao 0002850 wzm | |
bl wroio ooesizs ) % e
Sl s ]
climome ot :  (jjinus
i reintpeenee 25 i
] b o00case W - -
i R -
o o Wi
il Ao 00075 b
] w010 ouness2 w190
G| WAD101-00006243 e
(] uAo101c000623¢ o
& it e 2
To be keptinformed of software updates orif you have any remarks, =
send us a mail to avelour@ijinus fr

b. Prerequisite

- The material is considered to be directly functional (battery OK...)

- All indications contained in this document correspond to programming with Avelour in 6.6 version

c. First step: Run Avelour and connect to the sensor to configure

After connection of the Wiji kit equipped with its antenna (or the Wiji stick) on your laptop or PC USB port, run
the software Avelour 6.6 version minimum. Click on the button “Connect to a wireless device” then the sensor or
logger will be directly visible by its serial number (ex: IJA0101-0000 3559) without the need to activate anything
else on the devise. Locate the sensor's serial number (SN) on the sensor label and click "OK".

On the first connection with the sensor only the serial number will appear. The following connections will show
also the name of the installation site or another name that you define.

- o x
~ Choose the device you want to connect to
Name First A Avelour 6.6
|5t | Conceriratour aficheur (UA.. |
7838 6.3 (JAD101-00. fﬁ?ﬁg‘n Yiema s - SN Mame
2122
22 ‘ 1JA0101-00003012  LNU ATRI
& 92
Gl ot Fr] dll 1UA01-00007741  LOGD3V3-823G_ATRI
(il AOT01-00000855 1020
Dl vomonoss ] WADIO100007775  Logaz ATRI
(] AOT01 00002014 e 2
] UAD101-00002156 ) ‘1 1JAD101-00005257 ~ CNU_ATRI
:]1% e o ‘1 1JAD101-00007735  LOGD4_ATRI
(] AOT01-00003283 12152
ﬂ% LJADT01-00003518 72520 Connect to a wireless device
UAD01-00003771 2520
] UADT01-00004358 1212 N
(] AOT01-00004404 w220
] UADT01-00004455 vz
(] UAOT01-00005735 2
(] WAD101 00006082 41920
w2 < 3
AD101-00006254 25201
il 1anin1annneasn 1anm Y
< >
send us a mail to fr
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d. Second step: Selection of the sensor to configure, eventually a firmware update would be

suggested
During its connection with the sensor, the following pop up appears:

connect to IM0113-00000068

connect to [JM0113-00000068 %
Running

Receive File

P

When connected, and only if the sensor already has measures in memory, the following options will suggest you
to retrieve the measures:

Measures retrieval

16771 measures are recorded on the device
only one overflow data is recorded on the device.

If you choose to retrieve and delete, data wil only be deleted once they are saved on the computer.

What do you wart to do with these data 7

Retrieve and delete Retrieve without deleting Dont retrieve

Then if the gas logger is not up to date (case of new firmware developed since your last connection, or a new
version of the software), the bellow pop up appears. It is strongly advised to read carefully the different messages.

Firmware update available (the sensor's internal software) =]

There is a new soft: ilable for the d device : v2.03
Actual version : 20.02
New features :

» Management of H2S gaz sensors

This update will take 5 mn

[ Run the firmware update ]

An update can take some time, so it is advised to do it at the office. On-site, prefer the best radio communication
available (avoid doing it while the manhole cover is close).

Once the sensor is ready to be configured the following figure appears:

%= Jjinus - Avelour v6.6 - m} X
File o Edit - Actions "Options Windows @ Help

bl = 1JA0101-00001083 - 7/25/2017 10:36:20 AM %
Alpha 2000ppm =, On

2 @ General Informations
Installed the 04 Nov 2018

sajuadold @aag

o Edit
Measures & Add -~
Pair devices
Mo Pairing configured
o Edit
=/ Data sending
No data sending configured
(@ Modem Diagnostic o Edit
P g
ystem options
Timezone : Europe/Paris
o Edit

[=] Record configuration
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e. Third step: Configuration of H,S concentration measurement
The configuration screen shown above is divided in several paragraphs. Each part will be detailed.

General information

This part is useful to describe the measurement point. The most important information would be the name that
will help you to find your sensor at a future connection.

i1 = [JA0101-00001083 - 10/17/2019 1:59:44 PM X

H2S logger2 =

=

@ General Informations

Name |HZS logger 2

Installation

City ‘St MNazire, France | Location | ‘

installaton date, [117 4/2018 351 G| inatsler [MRM \

Comments |H25 &temperature logger, 0-2000 ppm

e (00

Measures
Choice of the measure to configure

This part is the most important, it allows you to configure your sensor.
First, click on the button “Add”, then choose “H,S concentration measure”.

Measures &) Add | -
. . | H25 concentration meagure I
Pair devices s

MNo Pairing confiqured

Measures 3 Add

H2S concentration measure

Working mode |Instant measure

Record temperature _I
IE Define a threshold

Test measure | 12 View advanced parameters 3 Delete 2 Cancel © ok

Choice of the measure period

In this new menu, select the period you want the sensor to measure (in this example every 15min).

To the right of the measure period selector, two little icons allowing a deferred programming according to the
time period and day of the week you can choose from.

Measures ) Add

H2S concentration measure

IJINUS - 25 ZA de Kervidanou 3 - 29300 MELLAC - France - www.ijinus.com
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Choice of the working mode of H,S concentration — case of Instant measure

The most common and adapted mode for a measuring campaign is named “Instant measure”. You only need to
keep this default selection and to press on OK. Here temperatures are also recorded by default.

Measures

) Add
H2S concentration measure
Measure period LICEA R = @
Woarking mode |\nstant measure ~
Record temperature I:I
IE Define a threshold
Test measure H Delete = Cancel & 0ok

Like for most ljinus sensors, you can activate an option named “define a threshold”. You define it by:

- The choice of activation: under a value/above/on rise of at least xx ppm/On lowering of at least xx
ppm/ On rise or on lowering of at least xx ppm/ On high and low threshold.

- Choice of the event recording, or choice of record as data. For example, “1” if the threshold is reached,
and “0” if not or if this threshold is disactivated.

Finally, if your sensor as remote communication, anticipate data sending each time you have an event.

_' Define a threshold

Threshold criterion |On high and low threshold - |
Minimum value (ppm)  (50.00 = ppm Masimum value (ppm) 000 2| ppm
Hysteresis (ppm) 0.00 5 ppm
Record events IE
Anticipate data sending IE

Test measure | &View advanced parameters I Delete = Cancel © Ok

Go under a level

Go under a level
Go above a level
On rise of at least
On lowering of at least
On rige or on lowering of at least
On high and low threshold

An advanced mode is available and let you manage memory recording mode (like looping memory), H,S recording
resolution.

Choice of the working mode of H,S concentration — case of Averaging measure

In that case choose in the drop-down menu the option “Averaging measure” (average based on several measures
before each measuring period).

H2S concentration measure

Working mode

|V

. Instart measure
Confaton o e G

IJINUS - 25 ZA de Kervidanou 3 - 29300 MELLAC - France - www.ijinus.com
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An explanatory diagram under this menu explain the principles of average calculation and the choice of the
duration for its calculation.

The below example shows a measure period every 15 minutes, the sensor records the average of concentrations
every 10 previous seconds. During this period some measures are done every 5 seconds (not changeable).

Measures Add

H2S concentration measure

Working mode |Averaging measure o

Configuration of the averaged measure

Duration of averaging 10 L]

Configuration example :

Average on 10 secondes = 3 samples generated at 5 secondes interval, then averaged.

Average Average
r’éé"'éég "éé"'.r}é@
: measure i measurei+1

Finally, if you opt in this mode to “View the advanced parameters”, you have access to the number and type of

integration (average, minimum or maximum), the option to consider negative concentration as null and the
recording resolution.

Verification

Once this configuration is done, a resume summarizes the different elements as shown below:

Measures Add

H2S concentration measure

Measurement of gas concentration every 15 mins, with temperature recording
Working mode : Instant measure
Recording will last for about / Send around MaM SMS each day

Test measure 2 Delete & Edit

IJINUS - 25 ZA de Kervidanou 3 - 29300 MELLAC - France - www.ijinus.com
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Finalizing the configuration: saving the parameters in the sensor

This operation is quite simple as the “Record configuration” button has to be clicked, but absolutely essential to

send it to the sensor.

[=l Record configuration

This operation opens a pop up showing this process.

connect to JA0101-00003559

connect to WAD101-D0003555
Q? Teminé avec succes

Arnuler

A final check can be done: summaries are shown and the “On” green box at the upper right meaning the sensor

is measuring according to your actual configuration.

[E 1JA0101-00007775 - 10/17/2019 3:10:42 PM X

Logaz ATRI =,

@ General Informations

Logaz 0-2000 ppm
Installed at Mellac, France the 26 Oct 2019 by DM

Measures

H2S concentration measure

Measurement of gas concentration every 15 mins, with temperature recording

Warking mode : Instant measure
Recording will last for about # Send around MNalN SMS each day

Test measure ¥ Delete

Pair devices

Mo Pairing configured

& System options

Timezone : Europe/Paris

[=] Record configuration

Edit

) Add

A functionality allows you to quickly stop the sensor (and also to restart it) for measuring and for data sending.

To do so, you need to click on the STOP logo on the top right. A Re-Start device button will appears.

- Ol

|# Re-Start device

IJINUS - 25 ZA de Kervidanou 3 - 29300 MELLAC - France - www.ijinus.com
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f. Fourth step: Data reading in real time

Traditionally, there are two possibilities for real-time reading: either by pressing the "Test measure" button or by
selecting from the top menu, under “Windows”, "View broadcast measures". This new window will show you the
different measurement.

Actions  #* Options | Windows | &) Help

8 Lo ooo0 TR
TRI 2, View broadcast measures . ‘ el Devios Faer
—————=¢* MNew data window o
ral Informations | Saved devices SN Name LastDate Compte.. Cumuld.. Cumud.. Concentration H2S (380 Température
)-2000 ppm @ Device properties i LAD101-00006761  H2S stte piate 1 122620 15 2.1
JtMellac, France the 26 — NADIOT-O0006761 K25 ste pcte 1 122630 04 51
LAD1D1-D00DTTTS - 10/17/2019 3:10:42 PM ll VAIOL00006761 oS ste picte 1 122640 01 %1
P UMO113-00000063 ‘ WAQ101-00006761  H2S ste pilote 1 122650 0 51

« Test measure»

In the case of Instantaneous measurements, the value is proposed after few seconds.

Result =
Measures ) Add
H2S concentration measure o Measures retreaved the 05/11/2019 14:45:559:
Measurement of gas concentration every 1 min. with temperature recording H25 Concentration : 0 ppm

Working mode : Instant measure Measure temperature : 18,8 °C
Recording will last for about / Send around NaM SMS each day

Test measure

g. Fifth Step: Retrieve and see locally your data by radio (without GPRS communication)

=) B

When connected to a sensor, the software directly asks you if you want to retrieve data. You can also find this
command from the main menu: Menu > Actions > Retrieve measures.

You can view the data, even offline, on graph and list. A graph configuration module allows you to change colors,
thickness of lines, ..., but also to apply statistical filters and formula to your data.

m & Options  Windows (@) Help [ )Copyto clipboard | 3¢ Clear || ./*Graph confiquration || [ Export the measures
%, Reload device state [Vewaldata ]| From Zoom
— [ Measure —— HaSCi
<) Reload parameters - - - , ; . ; ;
_’5 Read a log file 3
‘ | Retrieve measures [ | 30 +
»#* Retrieve diagnostic echoes © 500 E
Auriliary Measures (for SM5) 3 =
_’5 Clear sensor cache
2  Delete measures :
) 20 ; ; ; i ; } ; ; 0
A Delete diagnostic echoes 2410812019 2508 26/08 27108 28/08 20108 30/08 31108
B o (i et Date Measure temperature (‘C)  H2S Concentration (opm) ~
Remove 5MS and data to send by sms 23/08/2019 11:50:00 2486 0
23/08/2019 11:55:00 2438 0
EP  Motify battery changed 23/08/2019 12:00:00 %3 0
J 23/08/2019 12:05:00 %4 0
@ Reinitialize device (clear configuration data) 23/08/2019 12:10:00 278 0
PUNRAG 151500 ma >

IJINUS - 25 ZA de Kervidanou 3 - 29300 MELLAC - France - www.ijinus.com
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h. Sixth Step: Data export

From The graph and/or list of data you find the tab “Export the measures” with the choice of different files format
and style of reports, from date to date, by month, or simply all data.

ol Export Measures

Export Type ‘Exz:e\ Export -
Dates iew ol data -
Path |C:\Users\Documents

« Begin export

Seventh step: Pair devices

A sensor can be used, in addition to its main function to measure concentrations, as an access point (or master
sensor). It can recover data wirelessly by radio from another sensor, at about 60m (i.e. in free field without
obstacles), or if one of them is under a manhole cover and the other outside (in this case the distance rarely
exceeds 5 to 6 m). The access point then retrieves the data from a sensor named slave. This possibility is called
pairing and is performed from the sensor that retrieves the data from the other.

To do this you need to check in Avelour what devices this sensor can see around it. In the Pair devices part, click
the Edit button.

Pair devices

No Pairing configured

o] Edtt

Then you need to click the “Refresh” button to run the test. Simply tick the boxes corresponding to the devices
you want to associate. The signal quality is shown while your cursor is over each signal bar. This radio quality signal
doesn’t construe as the GSM/GPRS quality: -70 dBm is a bad signal quality for radio while excellent for GSM.

Pair devices

Check the sensors for which data will be retieved by the GSM box

5N Name: sms id

C.l- wao101-00000512

- LAD101-00001391
[l - 1CO101-00000044 1
[l - 1T3006-00000851 3
[l - 1JMO110-00000441 1
[l - 1Ms102-D0000292
[Tl - WM8102-00000269
[l - WCO101-00000045 2
(|- 1co101-00000045
[ il 1M8102-00000253
[l - WT3020-00000008

gl - WM0114-00000004 y
M Al isacsnn nnnnnans
%, Refresh ,HI Adjust Rf Power () Add or update sensors

2 Cancel @ 0k

SM MName
[JMO1 1300000068

A T

E'-\.-'iI:E |-.|r'-"|:1 1 UUUUUSG
Guality of broadcast :  (-54.5dBm)

IJINUS - 25 ZA de Kervidanou 3 - 29300 MELLAC - France - www.ijinus.com
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In the case of the wanted sensor is not available, you can refresh adjust the radio strength.
Pay close attention to the data meant to be sent to SCADA (Lerne, Topkapi for example):

- The channel number used by some SCADA to associate device data is by default (so not changeable
by software) o for a logger/access point or a single sensor (measure and integrated communication),

- Then channel numbers for the paired sensors are set by “sms id” (1 in the above example for the first
sensor). Each paired sensor has a unique « sms id ».

Most of the SCADA have configuration templates but usually 2 configuration types: sensor with communication
(often named V3) set to channel 0, and the logger with communication (set to channel 0) paired to a single sensor
(set to channel 1). In the case of a sensor is set in channel other than 1, we invite you to contact your SCADA
referent to ensure a good data decoding.

j. Eighth step: Data sending

As mentioned at the beginning of the document, various sending types are available, in particular SMS and
GPRS/3G/Ftp. In this part we get a closer look at the sending configuration. Advices on the operator choice, the
antenna, positioning, will not be detailed here. Kept in mind that if the selected operator does not allow to
phone or send a text message in surface, it will be even worse under the manhole cover.

Sending by SMS (2G)

After ticking “SMS data sending”, which now appears in green, the configuration can start.

% Data sending
I off | GPRS /3G / FTP data sending

_I 5MS data sending

Server phone | SMS Site 1d |0 =
Actions

Send atest SM3 l:l Test sending sms Retrieval test Force data retrieval

Modem options

The "PINcode" and "APN" fields needs to be recorded in the modem chip._
Once you filled the fields, you have to Click on the button to record them in the modem chip and testthe connection.

* The 5IM code is specific to the SIM card and must be set ifthe SIM card is locked.
X

T

* The APN allows the modem to connectto the Internet and is specific to your phone operator.

. Th.e PIN C;Jd-e-e-m-d-th-e AF’N -ar.e- r.ect;rt-:lt-ed d-\rect\y i-n-th-e modem ch\p .arid-t;ar; ais‘;a-p;éar-éﬂe-r-e; d-é;'\ce reseteven
ifthey are still active in the modem chip.
Also, If you change the SIM card, remember to setthese fields

PIN code I:llnacti\re l:l Program the PIN code APN (data connection) | Program apn

Modem diag | (@) Modem Diagnostic

IJINUS - 25 ZA de Kervidanou 3 - 29300 MELLAC - France - www.ijinus.com
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SMS sending has the following options:

1. Choice of the sensing period, and the number of SMS sent per day. You can also define hourly periods and
particular days to send data,

2. The number of the server where you send the data,

3. Inthe case of sending data to a SCADA using sites identification, you have to set the “SMS site id”

4. “Test sending sms”: after typing your mobile number, press the button once your sensor is installed under

the manhole cover (closed). The received SMS shows the GSM signal strength like in bellow example (Gsm
RSSI between -99 and -103 dBm with several sending). This test is not meant to send data to your mobile, but

basic information about the sensor serial number, firmware version, GSM signal strength, and date and time.
5. Finally, the test named “Retrieval test” allows to check the point 1 to 4, to directly send data to the server
number. This test is only useful if there are already some data in the sensor. It must be checked with data
present on the server/SCADA.

1JA0101-00001827

Ver : 0073/01-1
Rev:19.11 (2016/02/23)
2016/08/04 16:40:46
GSM-RSSI : -99 dBm

1JA0101-00001827

- Ver: 0073/01-1
Rev:19.11 (2016/02/23)
2016/08/04 16:44:20
GSM-RSSI : -103 dBm

(4 @00t

Modem options enable:

_I SMS data sending

Sending period s 39 mn between and h -~
Server phone |DE‘I 5778805 | SMS Site 1d |10
Actions

Test sending sms Retrieval test

Send atest SMS | 07563085

- To activate/disactivate PIN code if necessary

Modem options

The "PINcode"” and "APN" fields needs to be recorded in the modem chip_
Once you filled the fields, you have to Click on the button to record them in the modem chip and testthe connection

= The SIM code is specific to the SIM card and must be set ifthe SIM card is locked

* The APN allows the modem to connectto the Internet and is specific to your phone operator.

ifthey are still active in the modem chip
Also, If you change the SIM card, remember to setthese fields

Force data retrieval

X

- Th‘e‘PiN‘ c‘ud‘e‘a‘ﬂ‘d‘ﬂ{e Aﬁﬂ‘are‘r‘ecc}ré‘ed d‘u’ecﬂy i-ﬂ-Ih-E mudem chlp -El';d-(;al; a‘iséa-p-eér-e-lﬁér-e; d-E\-IiCE reseteven

PiNcode  DMEct¥e ] [ [ Frogram the PiNi coce

Modem diag | (@ Modem Diagnostic

- To launch a “Modem diagnosis”: this test is particularly important as it provides the reception quality of your
SIM card operator. A longer diagnosis (choice of duration) will allow for example to test different antenna

positions on the top of the manhole by visualizing the gain or loss of signal quality.

modem diagnostic n
Signal strength j] -83dBm Launch an immediate diagnostic
Average -86 dBm
- ‘] Start the diagnostic ]
Minimum A] -87dBm
Operator © Orange F Test during |1 +/mn | Launch the action
SIM card & Ready
. . Reset Modem
Service (&) roaming
IMEI  359515058496427 /Vbat: 3.4V % Empty teble [ Copy to clipboard
Time Resi Operator ~ Service SIM Band ~
10:59:30 AM A] -83dBm Orange F roaming Ready UMTS-B...
10:58:40 AM ,‘] -87 dBm Crange F roaming Ready UMTS-B...
10:58:33 AM ¢ 87 dBm searching Ready UMTSB... o
snrann sis s o oin “ . Lmernn
Advanced Mode
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Without detailing this part, some important points:
- This test must be done before and after installation,
- It can also be used for testing different antennas, at different positions or directions, ...

- An encrypted RSSI result (like -95 dBm) without an operator name, is most often the signal quality of
a cellular network called emergency: it will not allow data sending.

Finally, two particularly useful options in the "Advanced parameters":

1) Add a front-end number in "Second server" offers the possibility of sending sms to two SCADA (therefore in
duplicate): often for verification purposes for example a doubt about the front number of a supervisor,

2) The "number of attempts" to send sms (here by default to 3): in case of bad communication during the first
data sending, the sensor retries 3 times in a row.

_I SMS data sending

Sending period &h ~| g 39 mn between and h e @

Switch on modem before retrieval IE

Server phone ‘DEW 5778805 | SMS Ste1d |10 5

Second server ‘DEZSEES%B | Attempts 3 5
Actions

Send a test SMS Test sending sms Retrieval test Force data retrieval

As in previous paragraphs, once this configuration is validated by clicking "OK", check the synthesis, ...

=d Data sending

No PIN code configured
Send data using SMS every 6 hrs at 39 mins
Send SMS to 0615778805

(& Modem Diagnostic

.. and press the “record configuration” button to send it to the sensor’s memory.

=l Record configuration

IJINUS - 25 ZA de Kervidanou 3 - 29300 MELLAC - France - www.ijinus.com
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Sending by GPRS / 3G / FTP (excluding sending in .csv format)

After ticking “GPRS / 3G / FTP data sending”, which now appears in green, the configuration can start.

24 Data sending
[Gal] GRS /3G / FTP dsta sending

X

& Don'tforgetto program the APN in the modem section to be able to use the cellular connection

Peiod [12h v g [almn [ @

FTP / Intemet Options
FTP Usemame | default | iinusFTF
Actions

Force sending of data Force data retrieval

IE SMS data sending

Modem options

The "PINcode" and "APN" fields needs to be recorded in the modem chip.

Once youfiled the fields, you have to Click on the button to record them in the modem chip and testthe connection
* The SIM code is specific to the SIM card and must be setifthe SIM card is locked
@ ; X
- * The APN allows the modem to connectto the Internet and is specific to your phane operatar. *

* The PIN code and the APN are recorded directly in the modem chip and can disapear after a device reset even
ifthey are still active in the modem chip.
Also, If you change the SIM card, remember to setthese fields

PIN code I Inactive Program the PIN code APN (data connection) Program apn

Modem diag | @ Modem Diagnostic

Alert parameters

Minimum time between two data sending 2| Hour | 00) Minute | 00/ Second
| Off | Send alett SMS
& View advanced parameters & Cancel @ ok

Like we have seen for in the SMS data sending chapter, choose the sending period (s) and:

- An FTP username (or use the one programmed by default that send data to our web service ijitrack.com). It is a
necessary parameter to connect to a data server. This name has to be configured on this server, you can ask your
administrator. Note that currently only non-secured FTP is accessible directly. In case of other FTP type, please
contact us for another solution.

- The APN: You can get it from your phone provider sim card.

When you pass over the word APN, the main French operators APNs are reminded for your information:

+ Matooma : matooma

« Matooma Business Everywhere : m2mdata

= Orange Business : internet-entreprise

+ Orange M2M : orange.m2m

« Orange : orange.fr ou orange

« Free : free

« Bouygues Pro : b2bouygtel.com, mmsbouygtel.com ou aZbouyatel (PPPUser=a2b,PPPpass=acces)
« Bouygues : ebouygtel.com

* SFR M2M : m2Zminternet

« SFR : si2sfr, websfr, slsfr, wapsfr

The “Alert parameters” allow to configure a minimum security time between each alert, to trigger alerts
depending on a state of another sensor, present in its radio field.

Alert parameters

Minimum time between two data sending EI Hour Minute Second

Articipate data sending f overfow [ |

Addressed sensor [140107-00008199 Wiireless level sensor LNUT0V3-3G DM | [2, Rafraichic Checking overflow status every between [ 05]and [ od]), =@
| off | Send alett SMS

# Hide advanced parameters = Cancel © 0k
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Depending on the configuration of your receiving server, you can specify other connection options, to see them,
click "View advanced parameters". These are generic FTP options that the server administrator will be able to
provide to you.

The advanced GPRS / Network options are only there to solve specific problems when connecting. It is not
recommended to modify them without asking your technical support.

As for the previous paragraphs, once the configuration validated by a click on "OK", it is necessary to check the
synthesis, then press on “Programming the equipment”.

[=l Record configuration

Data sending by GPRS / 3G / FTP in *.csv format

To use this feature, you need a tick the "Sending data via GPRS / 3G / FTP" box, then program the different
elements, press the button "View advanced settings". In the “Sent files options” you can activate "Send as CSV
files" to “On”, and possibly modify the separator.

Sent files options
Zip before send I:lDf'f
Send as C5V files -I separator commal |V

comma
Actions tabulation

Sending SMS alert on the mobile phone of an operator (like a person on-call duty)

It is now possible to send a text message directly to a mobile phone as for anticipated data sending. To do this,
change to "Yes" the option "Send SMS alert", enter the mobile of this person then the message to send. The
"Launch" button allows you to test it. Have a try.

Alert parameters
Minimum time between two data sending ljl Hour Minute Second
Articipate data sending if overflow I Off

|:| Send alett SMS

Phone number ||

Message Device 1JAD101-00008159 launched an alert.

Test Alert SM5 sending Launch
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6. Elements for good practice and installation examples

Regarding measurement principles, good practices such as installation, maintenance or servicing, we propose
here, and without being exhaustive, only a few key elements such as:

- The HS gas can be dangerous for the health, it is therefore advisable for the user to take all the precautions of
use,

- H,S gas is heavier than air so the concentrations of a sensor (and therefore a detector too) positioned at different
levels can give significantly different results. This is all the more notable when installed in a site with air
displacement (just as it is downstream of a backflow),

- According to the sites, H,S concentrations can change very quickly. As a comparison, if the time taken to measure
the water level in the sewerage network is often 5 minutes, in H,S the measuring period of unknown sites for H,S
are generally rather between 30 s and 1 min. A time step that is too big with instantaneous measurements may
not be enough to understand the operation of the site, so that it does not have representative measurements.
The choice of the measuring period is therefore an essential element during the installation,

- In the case of communicating sensors, if the measuring periods are small as mentioned below, it is necessary
both to optimize the communication (good reception level) and to have suitable sending delays (for example some
main measures every 30s must correspond to a data sending every 3 hours maximum),

- Even if the current sensors include a filter (adapted to H.S gas, so specific) to both filter the air and make the
measurement more effective, it can also load moisture and make the measurement less reliable. The good
practices with respect to moisture are as follow:

a. In the case of sites with very high ambient humidity: plan to check the sensor at weekly rate, mainly
the humidity of the filter. In doubt, let the sensor dry in an office environment for example, or change
the filter with attention to check that there is no moisture under the filter,

b. In the most common cases in sanitation, so with a moderate humidity environment, a verification
rhythm between 1 and 3 months seems sufficient. The check, drying or filter change is the same as
before,

c. Inall other cases, an on-site verification or laboratory calibration should be done every 6 months on
average,

d. Finally, all sensors that have been exposed to significant and regular concentrations (>200ppm) and /
or temperatures (> 30 ° C) should be checked more regularly.
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Po e

Pictures of an unused cartridge, filter and cell

Pictures of a sensor placed too close from a waterfall (outlet of a pumping station): the filter on the left and the
cell on the right part. The cell cannot be used anymore.

- The head of the measuring cartridge must of course be cleaned of the different wastes,

- Calibration or verification of the gas cartridge is essential. The most common frequency (classical urban
sanitation, moderate humidity, moderate exposure, etc.) of this calibration / verification is between 6 months
(recommended) and 12 months (not to be exceeded). In case of high humidity, higher concentrations, this
period will obviously be reduced. This is all the more crucial in the case of measurement on industrial
effluents.

- If the date of the last calibration is more than 6 months old, then Avelour will display an alert message. This
alert will not avoid the sensor to measure the H,S concentration. Furthermore, the cumulative number of
days since the last calibration is sent when sending data by SMS or GPRS.

- Asonthe entire ljinus range of sensors, batteries are interchangeable on sites. It is always difficult to provide
battery autonomy because it depends on the conditions, measuring periods, sending periods and especially
the network quality during sending. As an indication here are some elements for sensors equipped with a
double battery 3.6V 34 Ah, whose autonomy is about 2.5 years:

a. For a non-communicating logger, and measurements every minute,
b. Foracommunicating logger, sending data in GPRS every 6 hours, and measurements every 3 minutes.
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Finally, some illustrations of installed sensors (most of the photos come from our 8 pilot sites which allowed
the comparison and validation of the results of our sensors compared to others on the market):

Suspended from a ladder rung, with a cable or stainless-steel sling.

Hanging from an anchor positioned in the concrete, usually in the last part of manhole under the cover. In this
case, fasteners with slings made of stainless steel or other chains are commonly used.
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Suspended to an existing fixation or support in the case of HDPE manhole. In this case, fasteners with slings made
of stainless steel or other chains are commonly used.

e

JE——
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7. Datasheets

For the measuring range 0-200 ppm:

Hydrog: CiTicel® 1
H2S-B1 Hydrogen Sulfide Sensor
Figure 1 H25-01 Schematic Diagram
[
Performance Characteristics |
| 8
Mominal Range | 0 200ppm 1
Maximum Overload | 10005pm : g
Expected Operating Lite | Two yoars in air [an | i e T +
Output Signal | 0.372 0.07 pppm u Lo 4 Ao s seANS 4 080 e
o
Resolution | 02500m Tom Viaw Bottom View Side View LA
Tempersture Rangs | 10°C o +50°C
PERFORMANCE  Sensiviy aAlgpm in 20p0m K5 30010 450
Pressure Range | Atmosoharc & 107 Aasponse e o (3) from 200 10 0p6m H,5 <56
. 210003 8,002 elonalkatl Zerocurtenl g eguivalent in 2ero aif 08
z Resohson RALS NOisa (DOM SQUNEIGNT) <005
T,, Response Time | <15 seconds Range o HG e o m wartasty 200
) Linaarty o v ot full Beate, lingad ot 2ore ard 2099 HS 1o
Relative Humidity Range | 1510 %0™ non condensng - - Ovargas limt. siable response i gas pulse 500
Typical Daseline Renge | -0.610 +1.9ppm equivalert w LIFETIME zaro oo P DGUNEMAL CIaNgeyear I 160 aF <005
fpure air) [r— , /( Semsifivty & % changelyear in lab air, manthly fest <3
Zoro Shift | Zpomacuivalent n Operaing lle  monis Lrth BO% orginal Hgnal (74 mant warsmie) >3
(+20°Clo40'C)
Long Term Output Drift | <2% signal lossmontn 54 EMVIRONMENTAL Seristy §-20°C % (ouout @ 20'Clotpt § 20°C) § 205 0ioaz
T - sivty @ 50°C % (output @ 50°Cloutaust @ 20°C) @ 2lpem 1001 110
Recommended Load | 100 = zsmo-zvc Pom equivalant change from 20°C <05
Resisior R - Zors @ 50°C pem euvalant change fum 20°C 0115
Bias Voltage | Notrequired Al iclerances 10.15mm urless ctherwae siziod pa— i
\; sarsitity % measurod gas @ 105pm WO, <30
{See Appication Hote I7) B0 gt seider 1o pin connecHans. ﬂ SENSTMIY G sarsituty % mossured o @ f0mom O <25
| sarsitiity % measured gas @ SOppm <35
Papuatahiiy | 1% ol syl SO, sarsitvly % measured gas @ Mppm SO, <18
Output Linearity | Lineasr CO' saraitiity % messured gos @ 800ppm  CO <3
& ™ My sarsitvey % measured gas @ 400ppm <05
G, sersiivity % measured gas {§ 400ppm <05
ME. Al performance cata i based on Congitons & 20°C. e s . B i s S B e s B o A w01
SO%AM, 5nd 101 ImBar . v OO, sarsituity % messured gas @ 5% co, €0
render you watrardy void :
e £ '
KEY Tomporatirs anga ‘G 201050
TESTING: THHLM Hydrogen Sulphide Cilicels SPECIFICATIONS Pressice range k3 80w 120
Colour of Top | Dark Blue : i 0 Vomdhy range % M 510w
T Sorwuseted  monie @39020° (ored i saded ol
Weight | 125 [ setime ane adequate. Load resistor 11 frecommanded) W4T
Pasition Sensitivity  Hore ° Wieight ] <13
Storage Life | Six months in CTL container = 1 s i Sy s o, e bl T Gt et A st 1
b, et k. s o 8 Sev b e
Recommended | 0-20°C — 8 et e
Storage Temperature erestir i e el waperp A s Sordl S, S o T e 2o B o ettt o Pl T o
Warranty Period 12 manths from date of

despaich

For the measuring range 0-2.000 ppm:

H2S-BE Hydrogen Sulfide Sensor
High Concentration

Figure 1 M25-BE Schematic Diagram
s

- - —
e L P g
s '
[ RO . &
Top View Bottom View Side View T
o PERFORMANGE Sensiivity PABOM In 20000m H.5 8010 15
Rasponsa bma bnmhwmh?doawnHﬁ <50
c Zaro cutrent pom equivalent in 260 sir <23
Resciugon RMS noise (ppm equivalent) <05
- pom HS lmit of performance 2,000
Uinaarity POM GrTor 31 2000ppm. INGAT 3t 260 and 400ppm H.S <30
o Overgas limt maximum pam for stable responsa 10 gas puise 10,000
@ LIFETIME Zara dif Ppm equivalent changelyear in lab air <025
Sensitivty arit % changelyear in lab air, monihiy lesl <3
Operating Ide  months undl 807% ariginal SGNGM (24 meeth wrsartes) >24
Q ENVIRONMENTAL
Sensaivey @ -20°C % {outpat 8 -20"Cloutput @ 20°C) @ 200ppm 831092
Sensitivity @ 50°C % (output ) 50"Cioutput @ 20°C) ) 200ppm 102 1o 112
m Zao @ -20C  ppm equivant changs fom 20°C <zd
Zaro @ 50'C Ppm equivalent change from 20°C <xd
- cposs NO; wensEwiy % measuod gas @ 10pem  NO; <25
SENSITVITY  C, sensiivly % messured gas @ 10gom  C) <12
“ W3 sansenty % moasurod gas  Wpem N <10
S0, sensiwty % measured gas @ Mppm S0, <20
CO  sansanity % measured gas ) 400ppm  CO <4
o Hy  sensEvlty % measurod gas @ 400pem My <02
am CoHy sensthily % measured gas @ 40000m G, <025
Wiy senstvly % moasuwodgas @ Wppm Wiy <01
: KEY Temperature range ‘C ~30 %0 50
SPECIFICATIONS Pressire rarge  kPa 8010 120
‘ Hurmidity range % h conlirusus 151090
Sorage pericd  menihs @ 3 1o 20°C [stored in saaled pot) [
Load registor 12 (recommanded) 105047
g <13
I skt l oy lebedagbrp ol idoed

i Lo B Thihs gy Wbuns. 30 Asa ot B, Bo s 133 Govsd Wakny CHTT TAR L0
Tebeh oo SAL 1R BB THD b AR 17 VLB 6t v st

Priegy e A
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