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If your equipment requires maintenance in Italy:

BEFORE YOU SHIP THE INSTRUMENT BACK TO ITALY
REMEMBER:

1 When you ask your shipping agent to send the instrument to Italy check
that on the Air Waybill the Airport of destination is PISA. Any other
airpo rt of destination creates a lot of problems in delivering the items
(delay, costs, custom problems, etc).

1 Check that the Company your shipping agent chooses lands in Galileo
Galilei Airport in Pisa. If not, ask your shipping agent to change the
Company or send the items by DHL or UPS or FedEx.

1 Mark each item with a serial number, if not already present, and write
this number on the document (proforma or original invoice or item list)
where you list the parts you are sending back to Italy.

i Specify a correct value of the parts you are sending back in the
documents mentioned above.

Pay attention to these rules because Custom law in ltaly is very complicated
and probably different from your Country.
If you follow these suggestions everything will be easier fo r you and for us.

West Systems srl

Via Don Mazzolari 25
Zona Ind. La Bianca
56025 Pontedera (PI)
Phone : +39 0587 483335
Fax : +39 0587 296068
Support:

G.Virgili@westsystems.com
D.Continanza@westsystems.com
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1 Introduction

1. Introdu ction

1.1 Safety information

Carbon dioxide is a TOXIC GAS,

Carbon dioxide is colorless, odorless, tasteless and is heavier
than air. Air concentration higher than 5000 ppm can cause
dizziness, shortness of breath, rapid pulse. Higher concentrations

of car bon dioxide can be lethal
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Diffuse carbon dioxide fluxes are normally related to anomalous
carbon dioxide air concentration. The user must verify the safety
conditions before entering dangerous areas using specific and
approvated instrumentation.

The Fluxmeter described in this manual is designed to measure
diffuse emission of soil gases and CANNOT be used for different
. purposes expecially if related with safety.

The instrument and the electronic accessories are NOT designed
to work in explosionr  isk areas.

Fluxstation & computer clocks synchronization

Since the telemetry is usually active only for a certain time window, it's
important that the clock of the flux station is correct, otherwise the master
centre PC won't be able to communicate.

For example with this station configuration:

- Analysis Frequency (timing 0): 3600 seconds (analysis every hour)

- Radio On (timing 30): 600000 milliseconds (10 minutes)

- Radio Off (timing 31): 900000 milliseconds (15 minutes).

The radio will be ON only for 5 minute s every hour. So if the master centre PC
clock and the flux station clock are not synchronized, there won't be
communication (and you will have to manually try, continuously for an hour,

to call the station..).

To check and eventually set the station clock (see chapter 6) enter in menu
[SETTINGS]

[GET CLOCK TIME -DATE].
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About installation £9
Before to start the installation of the FluxStation is better to install the Master % o
center telemetry systems and to setup the WS-Scada software suite on the 2
computer. 0
The on field installation is described on chapter 2. S
=
I
S

Handbook

About carbon dioxide flux
The flux phenomena can be perturbated by the installation, because digging
the soil, hammering, placing the collar etc.

WEST Systems
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2 On Field Installation

2. On -Field Installation

2.1 Installation of the Shelter

Select the installation site after a carbon dioxide flux survey. The best
location is in the middle of an anomalous efflux area with an homogeneous

flux distribution.  The optimal flux value is in the ran ge from 2to 250 moles
per square meter per day. For the choice of the site, it is necessary to take

into account that the solar panel has to be oriented toward in the correct
direction and that it must be exposed to sunbeams at least for 4 -6 hours per

day. It is necessary to take into account also the functioning of the telemetry
system.

In case you are using GSM telemetry please verify the coverage and the signal
strength using a mobile telephone with a SIM card of the provider you choose
for data trans mission. In case you use a SSR24 telemetry from the selected
site you must have a very good direct visibility of the Master Center or of the
site where you will install the radio repeater bridge if necessary.

Moreover it is necessary to evaluate the soil stability and the possibility of
flooding.

If besides the carbon dioxide emission also strong water vapour emission are
present it is necessary to evaluate the possibility of installation of a water
condensing system along the gas sampling line.

Install the box wit the solar panel orientated by means of a compass. Fix the
sensors and antenna poles , the different sensors, the accumulation chamber

and then the station. Following the instructions described in the next pages
connect the different devices.
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2 On Field Installation

PAGE H

The base of the shelter must be 10 - 15 cm far from the soil,
else the length of the accumulation chamber cables could be not
enough.

The 10 cm distance allows a good circulation of atmospheric air
. in the accumulation chamber area, else the entire s helter

S
3 become a big accumulation chamber....
0
=
2 In the drawing the top view of the protection box (DHW), the sensor are not
%) showed.
0
% ©l ©)
900 mm ‘ |
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To place the piquets: Unscrew the bolts and lift at the maximum elevation the
shelter:

After the installation of piquets down to the shelter at 10 cm distance from
s soil.
= A it
3 finijn
3
° Bolts
x

Use the piquet-prolongue to hammer the

piquets
Soil ’ % 17 \ ‘
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Hithardly here to block the 3 piquets
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2 On Field Installation

PAGE H

In the picture one of the four stand
with the 3 pickets . The soil on the
picture is not exact

www.westsystems.com

I n t he picture t he
FluxStation case that must be
mounted on the right part of the
shelter to put the fluxstation in a
accessible position.

- Release 3.2
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2 On Field Installation

2.2 Power Supply

www.westsystems.com

.
@ Amp. 3+T Male
PowerSuppIyCabIe

Amp. 3+T Female

Amp. 3+T Female

from Solar Cell

Battery -

- Release 3.2

Fuse 20 A

N

O
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Power supply cable (POW_SUP1)

-

J1 Amphenol 3+ T Pin Male

WEST Systems

3 —X Ground *—3
—x —

Male Female




2 On Field Installation

2.3 Solar cell charge regulator
The LED Iig_]ht is ON when the solar cell is exposed to sunlig_]ht

www.westsystems.com

The LED light is:

Green when the battery is full
Yellow normal charge

Red when the battery is empty

10 Ampere fuse (car type)

- Release 3.2

If the battery voltage fall down to 11.1 Volt the charge regulator turn off the
load (the flux stati  on) in order to save the batt ery against the overdischarge.
The load will be reconnected when the battery voltage grows up to 12.6 Volt.
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If the battery voltage fall down to 11.1 Volt the charge regulator turn off the
load (the flux station) in order to sa ve the battery against the overdischarge.

Solar cell cable SC Ground

SC +12V

% SC Ground
3= SC +12v
Female

WEST Systems




2 On Field Installation

PAGE H

2.4 Station connections

www.westsystems.com

- Release 3.2
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The top layout is about the telemetry stations otherwise the bottom layout
is about the gprs stations. All electrical and pneumatic connections to the
flux station are ontheri  ght side connection panel.

WEST Systems




2 On Field Installation

2.5 Station connection panel

Ports RS485 1/2/3 are used for digital sensors. They're all connected to the
same RS485 line so you can plug the digital sensors (e.g. airbox, soilbox,
weather station) to any port indifferent ly.

Port Ch 2/3 and Ch 4/5 are used to connect additional sensors with analog

output to the station. In the default configuration, channel 2 accepts current

input (4 -20 mA). Channels 3 -4-5 accept voltage input (0 -5 Volts). Note that
channels 2 and 3 input  are replied inside the case in the backplane ports.

Battery is the power input port. It's connected to the charge regulator or to a
power supply.

Power AUX is a power output port. It can be used to power any device with the
same power input that comes f rom the Battery port.

EV is the digital output port. The station has 4 digital output signals that can
be configured to turn on or off at a certain moment of the flux analysis.

Acc Ch. and Aux.1 ports are used to connect the accumulation chamber.

Follow the instruction on the next pages for the connection of the detectors
and devices to the flux station.

External sensors connections

The FluxStation is supplied with several meteorological and soil parameters
Sensors.
Some of them are managed by the A irBox:

1 Air temperature and relative humidity;
1 Wind speed and direction;
1 Rain fall gauge;

and the others by the SoilBox:

1 Soil temperature;

1 Soil water content;
SoilBox and AirBox , described in detail in the Appendix S and Appendix A, are
connected with the  FluxStation using a RS485 cable:

Wwww.westsystems.com

- Release 3.2
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2 On Field Installation

Rs485 cable (RS485 1)

Ja Amphenol 6 + T Pin Female Jb Amphenol 6 + T Pin Female
S
o
; Ja Gnd Jb
g - RS485 A 3
17 3 RS485.8B 3
7) 4 —X 4
2 - 12V Switched 2 E
= 7 —= <7
% Female Female
RS485 Cable
Pin Function Color
1 Gnd Blue
2 RS485 A Yellow
3 RS485 B Green
4 n.c.
5 n.c.
6 +12V Red
T n.c.

The FluxStation RS485 connectors

The FluxStation is equipped with 3 RS485 connectors , marked as RS485/1,
RS485/2, RS485/3,;

- Release 3.2

RS485/1, 2 and 3 have the same pin -out and the same function.
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2 On Field Installation

2.6 Meteorological detectors and AirBox connections

The air box is a new interface described in detail in the appendix A that allows
the use of the new sonic wind speed and direction gauge as well as the new
air temperature and relative hu midity digital probe.

A rain gauge can be connected to the AirBox.

0

To Rain Gauge
To FluxStation RS485/1 connector, See page A.2
usingaRS485cable.

To Gill Anemometer
using the Gill cable
(page A.3)

PAGE E

Wwww.westsystems.com
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2 On Field Installation

2.7 SoilBox connections

The Soil.Box, described in deep in the appendix S, is the new interface for

the soil sensors..

A platinum 100 Ohm temperature probe and a Campbel Scientific CS 616
Time Domain Reflectometer can be connected to the soil.box in order to

measure the soil temperature and the soil water content.

®
®
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- Release 3.2
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Soil water content CS616

Soil temperature probe

To FLuxStation RS485/2 connector,
usingaRS485 cable

WEST Systems




2 On Field Installation

2.8 Accumulation chamber connections

FL-I007 (@) D)

www.westsystems.com

Cable AC_AC2

Accumulation
chamber
connection box

- Release 3.2
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The Fan and Linak cables can be connected in one of the connection plugs
indiffere ntly.
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2 On Field Installation

2.9 Accumulation chamber operation

Connect the accumulation chamber to the S
fluxstation and open it (menu [COMMANDS] <
[MANAGE ACCUMULATION CHAMBER], Up arrow
and OK to stop). Dig an hole of 35 cm diameter
and 10 cmdepth.

Place the chamber, taking care of its position Y
inside the shelter, avoid the chamber touches the %%

: _
shelterwhenitmoves. _

Collar | ‘/'
\ﬁ/

www.westsystems.com

Place the collar and fill again the hole ,
taking care offthe sealing of the collar.

- Release 3.2
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S8
X
The accumulation chamber base /%
must be at the same level of the soil %%
_

surface. «

Fill the collar with soil leaving the /—‘
minimum empty space to avoid %%/
carbon dioxide accumulation inside %%
thecollar. )
ag / .‘
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2 On Field Installation

You can check the status of the accumulation chamber (the information
acquired with the proximity sensors) in the following ways:

1- In real time, though the station menu [2.1 Manage Accumulation
Chamber]. See chapt er 6 Display for more info.

2- When downloading the data with WS -SCADA software. The field AC Status
will assume the following values:

: the station managed to both close and open the chamber.

(Not Fully Closed): the chamber couldn't close perfectly: The lower
proximity sensor didn't light at the end of the Chamber Down run.

A possible cause is that an obstacle is preventing the chamber to close. If the
flux curve shows a good accumulation, then it's more likely than the proximity
sensoris notwell  placed .

(Not Fully Opened): the chamber could not open perfectly: The upper
proximity sensor didn't light at the end of the Chamber Up run.

In this case, check the proximity sensor is not well placed or if there is an
external cause.

Note that when the  battery voltage is very low (under 11.5 V) the run will be
slower so it can happen that the chamber cannot fully open within the
maximum time.

: we have both NFC and NFO situation.

: the proximity sensors didn't respond correc tly.

3- Exporting the da ta into Excel or CSV files using the Query software.
Since numeric values are required, you'll find the following codification:
AC Status:

0: OK

1: NFC

2: NFO

3: NFC -NFO

4: ERR

4- Checking the graphs generated by the Monitor software. The same
codifica tion shown at point 3 is applied. In normal condition, you should see
the plot like a flat line with value 0.

www.westsystems.com
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2 On Field Installation

2.10 Connections resume

Amp. 3+T Male

Amp. 6+T Female
Power Supply Cable
from Solar Cell

Battery - ) Amp. 3+T Female

www.westsystems.com

To RS485/1
To RS485/2

- Release 3.2
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Soil.Box

To Rain Gauge
See page A2

Air.Box

o —
To Gill Anemometer
using the Gill cable

(page A.3)

Soil temperature probe (Page 4.8)

Soil water content CS616 (Page 4.7)

WEST Systems




2 On Field Installation

2.11 Accumulation chamber pneumatic connections

O FL-1007 O D)

Blue 6x4 Rilsan Tube

Connect the Station INLET (upper joint, blue
tube in the image) to the accumulation chamber
OUTLET (the one with the PTFE filter)

Connect the station OUTLET (lower joint,
gray/white tube in the image) to the
accumulation chamber INLET (the one
WITHOUT PTFE filter)

White 6x4 Rilsan Tube

Filter &

www.westsystems.com
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3 Pneumatic circuit

3. Pneumatic circuit

The pneumatic circuit is composed following this  order:
1- Inlet

2- 0.20 micron PTFE filter

3- Flowmeter

4- Gas analysers

5- Diaphragm pump

6- Outlet

The gas analyzers

In the following diagram, it is described a configuration example , Where the
gas analyzers are an electrochemical H .S detector and a D rager Polytron IR
CO, detector.

www.westsystems.com

Drager roiyion R co,

355

#, TOX-05-H2S Detector

&

sinws-Tox-Hzs: [N

(%% %% % % % %",
R
oo todesetetoceses
[2026%%%%%%%
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o to Inlet
o[ to Outlet

All the internal connections are made with silicon tube 8 mm external diameter
3.3 mm internal diameter;

WEST Systems




3 Pneumatic circuit

3.1 The pump
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Pump connections E el
€2
i X O ®©
Pin Color Function OT
1 Brown +12V
2 White n.c.
3 Blue n.c.
4 Black Gnd

Pump specifications
Rated flow: 1000 SCCM (Standard cubic centimeter per minute)
Power supply 150 mA @ 12 Volts

Manufacturer KNF, WEST Germany
NMP830KNDC

Pneumatic fittings diameter : 4 mm

WEST Systems
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3 Pneumatic circuit

Pump maintenance
The pump efficiency can be affected by deposits of dust or water. When

necessary it's possible to clean the pum p:
i Disassemble the pumping head
1 Clean the diaphragm, the washer, and the valves using a compressed

air flow.
I Reassemble the head.

Unscrew the 4 screws

Screws (4)

= =
= =
= =
=

= =
= =
= =
= =
= =
= =
= =
= =
= =
= =
= =
= =

Pump head cover
Pump head gasket

Pump head body, with valves

AN AN A

1

Pump diaphragm

Pump stabilizer scheme



3 Pneumatic circuit

The tubes
3types of tube are used to realize the gas sampling line:
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The fittings
WEST Systems Tube fitting for RILSAN 6x4 and Silicon tubes
M10 x Imm
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1 RILSAN tube 6 mm external diameter 4 mm internal diameter;
T  SILICON tube 8 mm external diameter 3.3 mm internal diameter;
SILICON 12.5 mm external diameter 4.3 mm internal diameter.

The filters

Two types of filters are used to protect the gas sampling line:

. 25 mm diameter 0.22y4,m PTFE membrane Cole-Palmer 2915-20 or
equivalent;

. 50 mm diameter 0.45/4m PTFE membrane Cole-Palmer 2915-30 or
equivalent.

The PTFE membrane filters are permeable to gases and water vapour and are
impermeable to liquid water and dust particles. The use of the filters protects
the gas detectors and the other pneumatic parts.

Please check the status of the filters every month.

WEST Systems




4 Sensors

4. Sen sors

The station is able to acquire 8 analog channels and up to 32 digital (RS485
channels).

The RS485 sensors are those connected to AirBox and SoilBox.

While the station is able to acquire automatically ~ the digital sensors
configuration ( WUSBi5mg ffuSiacdan oRS pl ease see chapte
2.9.2), the analog channels need to be configured.

There are two ways of configuring the channels:
- Directly on the display of the station (command 3.1.1), see chapter 6
for detailed instructions.
- Editing the ch annels on the database (table phisicalchannels ) and then
uploading to the stationf  rom WS -Scada (command Set Channel so
Configuration); see chapter 10 for detailed instructions.

The following table shows the default configuration.

Channel Name | FullScalel LowScalg PlotCurvel Conf Input | Note
Connected to LCOR LI
820 Carbon Dioxide

0 CO2 | 50000 0 -1 FFO6 | 4-20 mA |output
Connected to Vaisala
1 BarP 1700 500 0 FFO5 0-5V |PTB110 Barometer
Connected to WS OXH2S
2 H2S 25 0 -1 FFO06 | 4-20 mA |Hydrogen Sulfide dettor

Connected to ECOR LI
820 Cell Temperature

3 CellT 100 0 0 FFO5 0-5V |output

4 Ch4 5000 0 0 FFO5 05V |Notused

5 Ch.5 5000 0 0 FFO5 05V |Notused

6 dP 1100 800 0 FFO5 0-5V |Not used

7 P.Flow| 1000 0 0 FFOF 0-5V | Connected to flow meter




4 Sensors

4.1 Carbon dioxide detector

Specifications

Manufacturer : LI-COR

Model: LI-820

Working principles: Single -Beam Dual -Wavelength NDIR
Measurement range: from 0to 20000 ppm

Accuracy : < 3% of reading

RMS Noise at 370 ppm
with 1 sec signal

filtering: < 1ppm

Pressure compensation

range: from 150 to 1150 mBar
Calibration drift: zero drift < 0.15 ppm/°C

Span drift < 0.03 %/°C
Total drift at 370 ppm < 0.4 ppm/°C

DAC Resolution: 14 bits across user -specified range
Source life: 18,000 Hours ( ~2 years continuous use)
Operating temperature: -20to 45°C

Relative Humidity

Range: 0 to 95%, Non -Condensing

- Release 3.2

Continuous Monitoring Flux Station
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4 Sensors

Connections
The LI-820 is equipped with a RS232 serial port and a 14 - pin terminal strip.
The following table describes the pinout .
LI -820 Terminal Pin Signal
1 Voltage In, 12 -30VDC
2 Ground
3 High Alarm
4 Ground
5 Low Alarm
6 Ground
7 Voltage output channel 2
8 Ground
9 Voltage output channel 1
10 Ground
11 Current output channel 2
12 Ground
13 Current output chann el 1
14 Ground

The LI -820 is connected to the station by two cables:
- CHO cable (Black cap), which provides power supply and CO2 signal
- CH3 cable (Red cap), which provides Celle temperature signal

The pinout of the each cable is described below.

CHO ca ble Pinout

CHO Cable Pin Signal Wire color Connected
LI -820 pin

1 N.C.

2 Signal + Green 11

3 N.C.

4 N.C.

5 GND Blue 2

6 N.C.

7 Signal GND Yellow 12

8 N.C.

9 +12VDC Red 1

CH3 cable Pinout

CHS3 Cable Pin Signal Wire color Connected
LI -820 pin

N.C.

Signal + Red 9

N.C.

N.C.

N.C.

N.C.

Signal GND Blue 10

N[O |OT|AWIN|F-

N.C.
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9

| N.C.

Configuration

In order to configure or calibrate the LI
with a laptop to the LI

Software (see the LI

The sensor comes from West Systems fabric configured as following:

-820 RS232
-820 manual for detailed instructions

-820

detector
serial port, and start the LI

).

Parameter Setting

Heater Enabled
Pressure Compensation Enabled

Filter 1 second

DAC1 Source Cell temperature
DAC1 Range 0-100 °C

DAC1 Source CO2

DAC1 Range 0-50000

The following screenshot of the LI

—Optior

[+ Enahble Heater

v Preszure Compenszatian

Filker |1 Sec vI

—Alarm

[T Enable &lamms

=101 x]

—DAC

R ange:

{0 00w -2 5w
o 0.0y - 5.0

[:

il

By (100

DALC 1 Source: IEEII Temperature j

High Alamm: |-3.4nzaz DAC 2 Source: |02 ~|
High D'ead Band: |-3.4DEE=2 [ IEI
W= L |-3.4I]282 L IEUDUD
Lo Dead B and: |-3.4|:|282
] Cancel

4.2 Hydrogen sulphide detector

Please referto Appendix | 7 Hydrogen Sulfide detector.

youoll
-820 PC

-COR PC software shows the configuration.

need
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4.3 Bar ometric pressure gauge

Manufacturer : VAISALA
Model: PTB110 4A0AB
g Measurement Range: 500-1100 hPa (mBar)
a Accuracy: +0.3 mBar @ +20°C;
£ +0.6 mBar @ 0° to 40°C;
1 +1.0 mBar @ -20°to +45°C;
2 +1.5 mBar @ -40°to +60°C
g Linearity: +0.25 mBar
g Hysteresis: +0.03 mBar
Repeatability: +0.03 mBar
Calibration Uncertainty: +0.15 mBar
Long - Term Stability: +0.1 mBar peryear
Supply Voltage: 10 to 30 Vvdc
Current Consumption: <4 mA (active);
< 1 Og (quiescent)
Settling Time: 1 s to reach full accuracy after power -up
Response Time: 500 ms to reach full accuracy after a pressure step

Operating Temperature: -40° to 60°C

- Release 3.2
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DB 9 Male : Ch.1

WEST Systems

Vaisala Cable

Pin Color Function | DB9 pin
Supply Red +12V 4
Gnd Blue Gnd 5
AGnd Yellow |S.Low 3,7
VOut Green |S.High 2
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4.4 Gas line flow meter

Manufacturer : WEST Systems

(Sensor made by Honeywell - SensorTechnics)
Ordering code :AWM3300

Gas flow

Range: 0to 1300 SCCM

Accuracy : 2% of F.S.

Power supply : 10 Volt Typical 30 mA @ 24 Volt

Flow direction (P1 to P2) >

The P.Flow channel measures the gas flow in the sampling line.

The value must be in  the range 700 -1450 SCCM. A value less than that means
there is some kind of obstruction or the filters are dirty.

A value close or less than zero means that the pump is not working.

4.5 Other sensors

Gill sonic wind speed and direction gauge
For the descrip tion of the wind and direction gauge refers to the page A.3 in
the Air Boxbs Appendi x.

Silicon Air Temperature and relative humidity gauge
For the description of the air temperature and relative humidity gauge refers
to the page A. 4 in ndke Air Boxb6s Appe

Rain gauge
For the description of the rain gauge
Appendix.

Soil water
For the description of the soil water
Appendix.

Soil temperature
For the description of the s  oil temperature refers to the page S.6 in the Soil
Box6s Appendi x.

refers

refers

t
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5 The accumulation chamber

5. The accumulation chamber

The flux is proportional to the concentration increase ratio ppm/sec. The
proportionality factor depends on the chamber volume/surface ratio as well as

the baro metric pressure and the air temperature inside the accumulation
chamber.

Gas concentration

o Time

Concentration increase ppm/sec

The station, in the default configuration record and store the barometric
pressure, the air temperature and the soil temperature.

The variation of few degrees of temperature do n ot affect the evaluation of
flux very much, then it's possible to use the air temperature instead of the
temperature of the gas mixture into the accumulation chamber.

The instrument measures the barometric pressure, using the integrated
barometric pressur e gauge, with a good accuracy. A platinum Pt100 it's used

to measure the soil temperature and a digital solid state based device
measure the air temperature.

Choosing the flux measurement unit

The first measurements made, 10 years ago, with the accumulat ion chamber
was expressed in cm/sec which is a speed, the speed of carbon dioxide flowing

out from the soil. During the last ten years several units have been used by
volcanologist and by geochemistry researchers. The most common unit is
grams/squaremeter per day, but using the same instrument for two gas
species to express the flux using this unit means to have two different
conversion factors. Actually we use the unit moles/squaremeter per day

that has two advantages: A single conversion factor for ever y gas specie and
an easy conversion of the flux in grams/sm per day simply multiplying the

result expressed in moles/sm per day for the molecular weight of the target

gas.

The Scada -suite the flux using the unit "moles/mg/day"



5 The accumulation chamber

The accumulation chamber factors
Here following the formula used to compute the A.c.K.:
86400 - P V

K= w
10°-RT, A

Where
1 P is the barometric pressure expressed in mBar (HPa)
1 R isthe gas constant 0.08314510 bar L K -1mol -1

1 Tk is the air temperature expressed in Kelvin degree
1 V isthe chamber net volum e in cubic meters
1 A is the chamber inlet net area in square meters.

The dimensions of the A.c.K. are

-2 -1
moles- meter - day
ppm - sec’

K=

In the table the conversion factors vs temperature  and barometric pressure
for the Accumulation Chamber Type A and B are reported.

An example:

If the slope of the flux curve is 2.5 ppm/sec, the barometric pressure is 1011

mBar (HPa) and the air temperature is 23 °C.

From the table (Page 5.7) get the value that correspond to the barometric
pressure and temperature. In this case | get the value co mputed for 25°C and
1013 mBar : 0.440

Then the flux is: 2.5 x 0.440 = 1.10 moles per square meter per day.

Www.westsystems.co
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5 The accumulation chamber

for the conversion from ppm/sec slope to

the factors

moles m -2 day -1 are reported

In the following table
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5 The accumulation chamber

co2 The "perfect” curve
2500 ppm 4.8 ppm, 85 s K
FIUX:50.6 ppmis , 1 0.999 In the figure on the left the plot of a flux
/ mesurement.

For clearness only the CO2 flux curve is shown.

The shape of the curve is quite perfect and the
computation of the flux is done with a very good
accuracy: r (regression quality factor) very close to

200 ppr 100

In the following figures some examples of strange shape flux curves:

S92 o 48 ppm. 855 Air contamination

F‘“ms"pm’““““/ The flux curve is no longe r "linear", the linear best
fit curve do not fit exactly the flux curve as pointed

out by the regression quality factor (0.815 in the

example). This effect is probably due to atmospheric

air contamination.

If you obtain this kind of curve check the sealin g of
the accumulation chamber with the soil or check that
200 pp 100 tubes, filters and pump are intact.
co Gas stratification

2500 ppm 4.8 ppm, 85s
Flux:32.6 ppm/s , r 0.815

This shape of curve indicates that the concentration
of the target in air, close to the soil, is very high.
This stratification is quite co mmon in case of very
high flux combined with a very stable atmosphere.

In this case clean the gas line making a measure in
air, one meter above the soil surface, and
, afterwards repeat the flux measurement.

240 ppm 100 You can use the measurement choosing the second
part of the curve for regression computation.

S50 oo Low fluxes
rcasmmR.IOE This type of curve is normal when the flux is low and
,ﬁﬁﬁ" the "noise" of the detector is comparable with the
it increase of concentration.

)

R il
A
i
sl
ot
1 200 ppm 100
(Z:gSOOO ppm 4.8 ppm, 85 s Very hlgh ﬂUX

Flux:600.9 ppm/s , r 0.925

N The first part of the curve is not linear. The problem
is due to the combined effect of the high flux and

the sampling line cleaning. To avoid this increase the

flux curve record time until the concentration of gas
reachs the full scale value and select the last part of

the curve for the flux compu tation.

This effect is due to the cleaning of the sampling line dead volumes

200 ppm o 10
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5 The accumulation chamber

AC1 CABLE (AC_AC1)

Bulgin 6 pin male Amph 6+T pin female

Station Side Box Side

[= R S P N ]
o =N S e ]

Bulgin 6 Pins Male Amphenol 6 Pins + T Female

AC2 CABLE (AC_AC2)

e =

Bulgin 9 pin male Amph 3+T pin female
Station Side Accumulation Chamber Side
Red
1 —W 1
2 2
3 — —13
4 T
5 I
(|
';l' —
8 GIMT
9 I
Bulgin 9 Pins Male Amphenol 3 Pins + T Female 90°
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AC Box schematics

T a

| BOX Panel - BOX Panel
= 1 8
' 3 [_EnmBe 2 oo — 2 o
| EnBrown 3 101 3
4 ; 3 1 (S
I s —cw g
| 1o M12 4 Pins Female %’
! g
| ' =
| . BOX Pan! §
l BOX Panel %’*—

vi2

]
b
ﬁ_

101

_—
o b -

GND
EV6
EnBrown
EnBlue
VDC
FAN+

r——-—---

e =L S T ]

5
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Proxi sensor
Two proximity switches control the full opening and f ull closing of the
accumulation chamber.

Type: inductive proximity;

Model: IM020BM60TB8

Range: 2mm - Shielded; ‘
Protection grade: IP67; m ﬂ
Made by Wenglor
Thread: M8

LED Light - On/Off

WEST Systems




5 The accumulation chamber

OPEN Proxi cable (AC_OP1)
Part #:XZCP0666L5
Brand: Schneider electric

L

E
(@] r —)
(&)
(,; PR e
=
%) M124 PinMale M83 PinFemale
[
=
Box Side Proxy Side
Brown +
) 173 —,
3 i ! — 3
i | | Szl G
M12 4 Pins Male MS 4 Pins Female 90°
CLOSE Proxi cable (AC_CP1)
Part #:XZCP0566L5
Brand: Schneider electric
= ,
2 , -
3™ . Proxi side
T Box Side M83 PinFemale
o 0 M124PinMale
c @
‘= O
S0
S nl: Box Side Proxy Side
=
Brown +
£5 e - e— e
g2 41 4
S &
OI . )
M12 4 Pins Male ME 4 Pins Female

Fan Cable (AC_FAN1)

= 0
Box Side
Broun Red
AN
Blug Green

Amph 7 PinMale

e =N e

7))
&
L
7))
>
%
I_
%
L]
=

Amphenol 7 Pins Male
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e | e

Box Side
Amph 7PinMale

Amphenol 7 Pins Male

Linak Cable (AC_LIN1)
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Accumul ation chamberés connections
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6 Display

6. Display

6.1 General considerations

The station is  equipped with a LCD monochromatic display for configuration
and testing of the sensors.

L 0
| <“D>
T s e

Readable surface: 5.1 cm X 3.1 cm
Input: 6 buttons (up, down, left, right arrows, OK, ESC).

s : 2 D |

- | - 0

0

ommo| [ e |

N - RS -

—
n " ~ 7';;"}; P.’ﬂ;b.\l7 i N
— 0 s [ o
Em %g i 12 412 +24 N E S_g
© o |||0 o0 [ Lo
cx
<
- T e E

8 x
The display is kept usually off in order to minimize power consumpt ion. To =
wake it up, press the ARUNO button. .§§
At the startup, the display will show the West Systems logo. If no buttons are S

pressed, the display will remain in this state. Otherwise after 2 seconds the
main menu will be showed.

Pressing ESC from the main menu, a frame will show the current status of the
station, the next status and the remaining time.

Example 1: STATION STATUS : IDLE
Current Event:

Waiting to start analysis
Next event:

Ti.r'r.le to Next Event:
900 s

%
&
9
0
>
p)
I_
p)
LL|
=




6 Display

The station is waiting for the next measurement that will start in 15 minutes.

Example 2: STATION STATUS : BUSY
Current Event:
Pump start
Next event:
Chamber Down start
Time to Next Event:
3000 ms

The station is performing the measurement cycle. The last action was starting
the pump. In 3 seconds the chamber will start closing.

Press any key to return to the main menu.

General menu and keyboard rules:

and press OK.

A To enter onto 8Setebmebhbe OEntryd
k 6 nd press OK.

A To exit from a-SebemenhudBac a
or
- Press ESC.
A - To navigate between multi pages submenu:
-Select O6Prev paged or O6next paged and press

or
- Press LEFT for previous page or RIGHT for next page.

- Release 3.2
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6 Display

6.2 Menu structure

| 1 MEASURE I 1.1 SHOW ANALOG VALUES

— 1.2 SHOW DIGITAL VALUES

— 1.3 START ANALYSIS (MAIN SCH.)
— 1.4 START ANALYSIS (SEC SCH.)
1.5 STOP ANALYSIS

2 COMMANDS |- 2.1 MANAGE ACCUMULATION CHAMBER
— 2.2 SET RADIO STATUS

— 2.3 SET FAN STATUS

— 2.4 SET PUMP STATUS

— 2.5 GET STATION STATUS

— 2.6 GET CLOCK TIME-DATE

— 2.7 GET INTERNAL TEMPERATURE
— 2.8 GET BATTERY VOLTAGE

H 2.9 RS485 MENU

— 2.10 FILE MENU

—2.11 POWER SUPPLY MENU

— 2.12 HANDLE EVS

— 2.13 SELECT ACTIVE CHAMBER
2,14 GET GSM SIGNAL

|3 SETTINGS |+ 3.1 STATION SETTINGS

— 3.2 LCD SETTINGS

3.3 STATION VERSION

| 4 POWER MANAGEMENT |- 4.1 LCD STAND-BY

— 4.2 LCD SWITCH OFF

— 4.3 CPU RESET

L 4.4 RADIO OFF - CPU SLEEP

When you're finished your job, you can turn off the LCD display with the menu
POWER MANAGEMENT and then LCD SWITCH -OFF, but it is not usually
necessary because the display will automatically shut down after a certain
amount of time (configurable in LCD SETTINGS menu).
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[ 1 MENU MEASURE ]

[1.1 SHOW ANALOG VALUES ]

The real -time readings of the 8 analog channels are displayed. The analog
channels are the ones connected to the internal Backplane (for example the
CO2 detector, th e pressure sensor, the flowmeter) or plugged to the external
connector (CH 2/3 and CH 4/5).

[1.2 SHOW DIGITAL VALUES]

The real -time readings of the digital channels are displayed. T he digital
channels are the one s connected to the RS485 chain. Their numb er is variable
fromOto3 1.

[ 1.3 START ANALYSIS (MAIN SCH.)]

Start one cycle of measure using the Main  Scheduler. The cycle starts from the
lower timing (usually fi+24 ON 0) and ends with the higher one (usually firadio
offd or fi wr)i This command & xecutes manually what is automatically
executed by the scheduler (for example every hour).

[1.4 START ANALYSIS (SEC.SCH.)]

Start one cycle of measure using the S econdary Scheduler (if enabled) . The
cycle starts from the lower timing (usually +24 ON) and ends with the higher
one (usually radio off). This command executes manually what is
automatically executed by the scheduler (for example every hour).

[1.5 STOP ANALYSIS ]
Stop the current analysis if it's running. So the station will remain in idle mode
until another measure is started manually or by the scheduler.

[2 MENU COMMANDS ]

[ 2.1 MANAGE ACCUMULATION CHAMBER ]

The accumulation chamber is equipped with 2 proximity sensor to evaluate
remotely if the chamber can close and open without obstacles. This page
shows the current status of the proximity sensors on the accumulation

chamber. Press and release the up and down arrows to start moving the

chamber. Press Ok to stop. When the chamber is fully opened, you should see
APXY UPO ON t he ot heehamb@rstgoingWhor down you

should

see both proxies off and when the chamber is clo
DNo ON and the other OFF. |1 f you see both APXY LC
chamber is not working or the proximity sensors are not well placed. S ee

chapter 5 for more detalils.

[ 2.2 SET RADIO STATUS ]

Allows to temporarily switch ON and OFF the radio. Then when a measure will

start, the radio will return to be managed by the station. To set the radio

always ON, you have to modify the event timings ( set Radio ON e Radio Off to
0, see chapter 10 for more details)
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[2.3 SET FAN STATUS]

Allows to temporarily switch ON and OFF the accumulation chamber mixing
fan. Then when a measure will start, the fan will return to be managed by the
station.

[2.4 SET PUMP STATUS]
Allows to temporarily switch ON and OFF the pump. Then when a measure
will start, the pump will return to be managed by the station.

[2.5 GET STATION STATUS ]
Show the status of the station and the current event of the measure (if 0 a
measure is not running).

[2.6 GET CLOCK TIME -DATE ]

Shows the station internal date and time. It's very important that this clock is

correct because the measure files that will be recorded will be marked with

this date. A wrong clock could make useless all the s aved data. However the
clock is automatically synchronized every time the master centre computer is

able to communicate with the station (we advise furthermore to set the
master centre personal computer to automatically synchronize its clock every

day from a time server, e.g. time.windows.com). If the telemetry or the
master centre are not active, synchronize the clock manually, using the [SET
CLOCK DATE] and [SET CLOCK TIME] functions in the menu [SETTINGS].

Note: the clock is powered by the station or, w hen the station is switched on,
by a 3V battery on the CPU board. If the station remains off for a large
amount of time, the 3V battery will run down and the station clock will reset to

January 1, 2000. In both cases, the clock integrated in the station is not so
accurate (it could lose or gain even 1 or 2 seconds per day). So consider that

if the station remains isolated (not interrogated by the master centre) for a

large period of time, the date of the measures will derive.

[2.7 GET INTERNAL TEMPERATURE ]
Show the station internal temperature.

[2.8 GET BATTERY VOLTAGE ]

Shows the battery status. Since the battery is recharged by a solar panel, the
voltage should fluctuate reaching the maximum value on the afternoon and

the minimum at dawn. A value lower than 10 Volts is critical and the station
could shut down.

[2.9 RS485 MENU ]

2.9 RS485 MENU 2.9.1 GET 485 CONF |
2.9.2 SCAN 485 CHAIN |
2.9.3 SET 485 TRACK |

[2.9.1 GET 485 CONF ] shows the list of connected RS485 sensors.
The following fields are displayed:
- ID: hexadecimal view of the sensor ID in the RS485 chain
- Name: description of the sensor
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- Track On/Off: if you select Track=On a curve will be acquired for the

selected channel. Otherwise only one sample per sensor will be saved.

If one or more sensors are connected but they're missing on the | ist you
should execute a RS485 SCAN.

[2.9.2 SCAN 485 CHAIN ] update the list of digital sensors connected to the
station. Perform this action if you added a new digital sensor, as SoilBox and
AirBox. An RS485 scan will take several minutes.

[2.9.3SET 485 TRACK ] allows to set/unset the track of the sensor (see GET
RS485 CONF). First select the sensor you'd like to set and then select ON or

OFF.
This operation can be also executed remotely with Scada (allows to change the
track of all channels, both analog and digital):

-Select AGet channels' configurationo and the

-Open the table APhisical Channelsd on the dat

-Set the APlotCurveo field of the correspond
disable the track or to -1 if you want to enable it. Close the database.

-Select ASet channel s' configurationd and the

[2.10 FILE MENU ]

|2.10 FILE MENU | 2.10.1 GET SD STATUS |
2.10.2 DELETE OLDEST FILE |
2.10.3 FORMAT SD |
2.10.4 TEST SD CARD |

[2.10.1 GET SD STATUS ] checks if the SD card is working and retrieves
information about the capacity, space left and number of files on device. This
process could take several minutes.

[2.10 .2 DELETE OLDEST FILE ] removes from the SD card the oldest file.
It's the same operation done by Scada when a file is successfully downloaded.

[2.10 .3 FORMAT SD ] executes the memory card f ormatting. Warning: this
operation will erase all the recorded data. Don't execute this command unless
you want to empty the card.

[2.10 .4 TEST SD CARD ] executes a deep read/write access to the SD card.

If this test is passed, we can be sure the SD is wo rking fine. The same test is
executed every time the station is switched on. We strongly advice to make

this test every time you insert a new memory card, to make sure not to use
damaged or unsupported SD card (example: SDHC).
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[2.11 POWER SUPPLY M ENU]

2.11 POWER SUPPLY MENU | 2.11.1 SET +12V RS485 |
2.11.2 SET +12V |
2.11.3 SET +24V |

2.11.4 SET +5V BT

[2.11.1 SET +12V RS485 ]

Allows to temporarily switch ON and OFF the 12 Volt RS485 power supply
(which powers the RS485 detectors like airbox and soilbox). Then when a
measure will start, the supply will return to be ma naged by the station.

[2.1 1.2 SET +12V ]

Allows to temporarily switch ON and OFF the 12 Volt power supply (which
powers for example the barometric pressure probe, the flowmeter). Then
when a measure will start, the supply will return to be managed by the
station.

[2.1 1.3 SET +24V ]

Allows to temporarily switch ON and OFF the 24 Volt power supply (which
powers for example the CO2 detector). Then when a measure will start, the
supply will return to be managed by the station.

[2.1 1.4 SET +5V BT ]

Allows to tem porarily switch ON and OFF the 5 Volt power supply (which
powers for example the BlueTooth module). Then when a measure will start,
the supply will return to be managed by the station.

[2.12 HANDLE EVs]
Allows to read and set the status of the digital out put EVO, EV1, EV2, EV3.

[2.13 SELECT ACTIVE CHAMBER ]

(Only in multi  -chamber mode) This command selects one of the
accumulation chambers on the multiplexer. When a chamber is
selected, the actions you call on the station (motor up, motor down,
fan on) are forwarded to the active chamber, and the sampling line is
switched.

[2.14 GET GSM SIGNAL]
Allows to check the GSM signal quality (if a GSM/GPRS modem is connected).
To check the signal of GSM  network , follow the procedure:
- Turn on the GSM modem (menu 2.1 2 Handle EV, then activate EV3)
- Get back to GSM menu (2.14 ). The display will show a couple of
numbers separated by a comma
The first number is  the RSSI (Received signal strength indication). It has the
following meaning:
0: 1113 dBmor less
1: 1111 dBm
30: 1109to 153 dBm
31: 1 51dBm or greater
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99: not known or not detectable
The second number is the BER (Bit Error Rate).
You may need an RSSI greater than 20 to have a good communication with
the master center.

[ 3 MENU SETTINGS ]

|3.1 STATION SETTINGS |- 3.1.1 SET CHANNELS PARAMETERS |
—3.1.2 SET SAMPLE PARAMETERS |
— 3.1.3 SET EVENT TIMINGS |
—3.1.4 SET STATION ADDRESS |
— 3.1.5 SET CLOCK DATE |
|
|
|
|

‘1 3.1.6 SET CLOCK TIME

—I 3.1.7 SET GPS TIME ZONE

—I 3.1.8 SET COMM SPEED

—I 3.1.9 SET CHAMBER NUMBER

[ 3.1.1 SET CHANNELS PARAMETERS ]

Allows to modify the settings of the analog channels. Use the left and right

arrows to move from the channel 0 to 7. Use the up and down arrows to move

between the fields of one channel. Press OK to edit selected field. You can
modify the following parameters:

- Conf: Is the type of channel, and it defines the way the station translate an
analog input to a readable measure unit.
Valid Conf are:
A FFO05: the output of sensor ceSNamlcted to

the station wild.l consider 0O V equal to the d
V equal to the AFull Scaled value.

A FFO06: the output of sensor ce2ZdmActed to
and the station wil!/l consider 4mA equal t o
the20mAequa | t o the AFull Scaledo value.

A FFO07: the output of sensor ceSNamlcted to
the station wil.l consider 1 V equal to the
V equal to the AFull Scaled value.

A FFOF: speci al Conf . r e s sor AWNM3300)oA t he P. FI
special trasfer function is applied to this channel to linearize the
answer.

Since an hardware adjustement is necessary to change the input from
current to voltage these field must considered read only.

- Name: is a description of the ch annel, to help the operator.
- Gain/Offset: the reading of the channel can be calibrated using these 2

parameters as result of the formula: y=ax+b where x = original value, a =
gain, b = offset, y = calibrated value. Use the Gain/Offset to correct the
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answer of a detector. Default values are Gain=1 Offset = 0. These values
leave the original  reading.

- Offset: See Gain

- Low Scale/Full Scale: see Conf. Usually you will need to change those
parameters only if you change a sensor of if you modify its meas urement
range . Instructions to change the detector full scale are reported in the
following pages.

- Track: If you select Track=On a curve will be acquired for the selected
channel. Otherwise only one sample per sensor will be saved.

[3.1.2 SET SAMPLE PA RAMETERS ]

Allows to set the number of samples that will be recorded for a curve (default:
120) and the time interval between 2 samples (default: 1000 milliseconds).
Note: if you want to enlarge the sampling window by increasing one of those 2
parameters, y ou have also to modify the timings (for example to shift the time
of the pump power off or of the chamber rise). Don't hesitate to contact West
Systems support before to perform those operations.

[ 3.1.3 SET EVENT TIMINGS ]

Allows to set the station event t imings. Use left and right arrows for fast

scrolling. Those settings allow to manage the frequency of the measures and

the analysis cycle . Those parameters can also be accessed in remote by

calling i n Scada NnGet station parameter so
AHWR7 Parameterso of the database scada_dat a:
Modifying the timings is a delicate operation so don't hesitate to contact West

Systems support before.

The event timings (timings from 1 to 31 included) are those timings that

regulate at what instant a certa in event is executed. All event timings are

relative to the start of the analysis cycle.

For example if the timing 7 (event Pump On) is set to 120000, the pump will

start 2 minutes after the start of the cycle.

Scada furnishes (menu fABGIOt) sat astiinopnl ipfareadmeitnet=er f
all the timings starting from the wanted settings.

For example if you desire a Warm -Up time of 10 minutes, Scada will

automatically delay all the following events. See chapter 7.3 for a detailed list

of the timings andt  he related default values.

[3.1.4 SET STATION ADDRESS ]

Allows setting the station address. The default station address is 0001. There

are 65535 possible addresses from 0001 to FFFF. If you have more that a

station on the same network, it's strongly advis ed to assign a different address

to every station, in order to prevent Scada to download data from the wrong

station. However, this parameter is set in the factory so you won't need to
perform this operation. A station will respond only to the request havi ng the
correct address. Changing the station address without configuring also Scada

will result in the impossibility of the communication with the master centre. It
corresponds on the database to the StationlP field of the table Stations.

[3.1.5/6 SET CLO CK DATE/SET CLOCK TIME ]
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Allows setting the internal clock of the station. It is very important that this
clock is correct because the measure files that will be recorded will be marked

with this date. A wrong clock could make useless all the saved data. However
the clock is automatically synchronized every time the master centre computer

is able to communicate with the station, so use this operation only if the
telemetry is down.

We advise furthermore to set the master centre personal computer to
automati cally synchronize its clock every day from a time server (like
time.windows.com).

Note: the clock is powered by the station or, when the station is switched on,

by a 3V battery on the CPU board. If the station remains off for a large
amount of time, the 3V battery will run down and the station clock will reset to
January 1, 2000. In both cases, the clock integrated in the station is not so
accurate (it could lose or gain even 1 or 2 seconds per day). So consider that

if the station remains isolated (not in terrogated by the master centre) for a
large period of time, the date of the measures will derive.

[3.1.7 SET GPS TIME ZONE ]

This section allows to change time zone when the GPS device is available. In

this case the station clock is synchronized with GPS Time shifted by the time
zone selected.

[3.1.8 SET COMM SPEED ]

This section allows to change the baud rate settings of the serial ports. It is a
very delicate operation that will be needed only in particular circumstances, so

we strongly advise not to cha nge this parameters because this will interrupt
the communication with the master centre or with the digital sensors.

[ 3.1.9 SET CHAMBER NUMBER ]

Allows the setting of the number of accumulation chambers that are connected
directly to the station (1 chambe r or to the multiplexer (from 2 to a
maximum of 8).

[3.2LCD SETTINGS MENU ]

3.2 LCD SETTINGS 3.2.1 SET BACKLIGHT

3.2.2 SET BRIGHTNESS
3.2.3 SET BACKLIGHT APO
3.2.4 SET SWITCHOFF APO

[3.2.1 SET BACKLIGHT ]
Allows to regulate the power of the LCD backlight.

[3.2.2 SET BRIGHTNESS ]
Allows to regulate the brightness of the LCD.

[ 3.2.3 SET BACKLIGHT APO ] (Au to Power Off)
Allows to set the time interval after which if any of the buttons will be pressed
the station will switch off LCD backlight.

[ 3.2.4 SET SWITCHOFF APO ] (Auto Power Off)
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Allows to set the time interval after which if any of the buttons will be pressed
the station will switch off the display.

[ 3.3 STATION VERSION ]
Displays the serial humber of the station and the firmware version of the
station.

[4 MENU POWER MANAGEMENT]

[4.1LCD STAND BY ]
The display is temporarily switched off. It can be awaken by pressing the OK
button.

[4.2 LCD SWITCH OFF ]

The display is turned off and will be turned on again only when the CPU wakes

up from a sleep state (or obviously if you switch on the station again). This
operation doesn't affect the station beha vior, only the LCD display will be shut
down.

[4.3 CPURESET ]
Reset the CPU. This operation corresponds to switching off and on the station.

[4.4 RADIO OFF - CPU SLEEP ]
Put the CPU in sleep mode. While in sleep mode, the station is like switched
off, exc ept for the fact that it will be woke up by its internal alarm clock or by
pressing the CPU run button. It's the state of minimum power consumption.
The station goes to sleep mode in the following circumstances:
- After writing a file to the SD card: it w ill wake up at the event Radio
ON (if different from 0) or at the next measure.
- After Radio Off: it will wake up at the next measure
- When Scada has finished interrogating the station, sending a specific
command.
- Through this command on the LCD dis play.
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7 Running Flux Station

7. Running FluxS tation

7.1 Quasi -continuous monitoring

— = IS
Onu-&lﬂo 8
HHl® 0 2
il 2
3l = %
(7]
il . ¢
OK

alp.© :

0 v Oese

0= 2 RS20 0

02 @@a o

0,0 A B 0

] -

0 0

0 0

0 0

0 pmamomem !

% g+~ 12P +12 +24 ON
5 5 0 4 ®e®o0o0 0

Toturnonthe FluxStation Pull up and switch onthe power switch..

- Release 3.2

After a quick boot the station starts the quasi  -continuous monitoring task.
There is no need to manually activate the measurements. The next
measurement will start automatically according to the Analysis Frequency
timing.
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Pump ON Pump OFF Radio ON Radio OFF

A A AA

Flux record
See next pages

Line Cleaning time

Close acc.chamber time
Open acc.chamber time
2™ Line Cleaning time

Warm UP time

" IR

8:00 9:00 10:00 11:00 12:00
time (hh:mm)

WEST Syems
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Following the default configuration parameters the station performs one
analysis cycle every hour (By default). See chapter 5.

£00=urd

CPU RUN LED/BUTTON:

- Ifthe LED is off, the station is in
sleep mode. To wake up, press the
same button

- Ifthe LED is blinking every 2
seconds, the station is runninng

- Ifthe LED is on, the station is
going to write the file to the SD
card (itdéds a warnin
replacing the card

S8 o)
WO "SUS 1SAS 1S3V M

= The station stores the result of analysis cycles on a SD mem ory card. The SD

™ card is formatted using the FAT32 file system and can be read directly from

o every operating system on aPC.

(%]

@

§ Each analysis cycle requires a couple of kilobytes on the SD card (it depends

, on the number of tracks and the number of samples p er track), but due to the
file system the #fAdisk dimensiono of file

sampling frequency (one measure every hour) are necessary 96 KB/day (35
MB/year). An SD card with 1 GB capacity will store data for 28 years.

Continuous Monitoring Flux Station

Handbook

But if the s tation is regularly interrogated, the SD card will contain only 1 file
at once, because as WS-Scada downloads a file and saves it on the database,
commands the station to remove the file from the SD card.

Note: the station is NOT compatible with High - Capacity
(SDHC) cards.
Please use standard SD cards (capacity up to 2 GB).

Before insert ing the SD memory card in the CPU slot verify that the Write
On/ Off switch  of the card is in the enabled position.
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Up: Write enabled
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After inserting the SD card check if it's working correctly making a read/write 2 2
test though the menu [2.  10.4 Test SD Card] T .
(@ 7))
£ @
This menu displays also the space left on device. S 2
=8
o 1
The station write s on the card at the end of the E
measurement cycle . Remov ing thecard during the cycle can ==
cause the loss of da  ta. 223
¥
In order to inform the operator of the next writing OT
operation, the CPU run led light will be solid ON for a 60
second period before start ing to write on the card.
Then if you have to swap the card on the FI
1 Prepare the empt y SD card. The SD card has to be not SDHC. High
Capacity cards are NOT compatible with the station. The card has to be

formatted with FAT32;

T Check that the ACPU RUN LEDO is flashin
it's OFF;

T Remove the card on the slot;

1 Place the empty card in the slot.

WEST Syms
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If you want to be sure the card is correctly inserted and functional, execute a
read - write test: menu [COMMANDS][FILE MENU][ TEST SD CARD] .

7.2 Anaysis cycle

WwWw.westsystems.ca

CPU RUN Led light

\ On light
+12V Light
+24V Light

Pump ON Pump OFF Radio ON  Radio OFF
A A AN

The station has two working states:

1) Standby : the time between the
analysis cycles;

Flux record
See next pages

Warm UP time

Line Cleaning time
Close acc.chamber time
Open acc.chamber time
2" Line Cleaning time

2) Analysis cycle (Yellow boxes in
the drawings).

- Release 3.2
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Stand -By State
During the stand -by state the CPU RUN led light, on the CPU board, flashes
once every 2 second s and the ON light on the Power board is solid ON.

Analysis running s tate

While the analysis cycle is running the CPU RUN led light, on the CPU board,
flashes once every 2 second s and the ON light on the Power board is solid ON.
The +12V and +24V led light are solid ON (or OFF) depending on the phase of

the analysis .

An alisys frequency

Normally the station performs an analysis every hour and then the default
value of the parameter is 3600 sec;

Valid range is from 300 seconds to 24 hours.

WEST Systems
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If the time between two cycles is 3600 secs (1 hour) , the analysis will start
exactly at the beginning of hour, for instance the sampling time will be 8
sharp, 9 sharp etc.

Analisys

5 B R B

\ \ \ \ \
8:00 9:00 10:00 11:00 12:00
time (hh:mm)
Every measurement cycle is composed by several actions that are scheduled
by some parameters described below.

Wwww.westsystems.com

Pump ON Pump OFF Radio ON  Radio OFF
A A AN A

Flux record
See next pages

Warm UP time

Line Cleaning time
Close acc.chamber time
Open acc.chamber time
2" Line Cleaning time

- Release 3.2
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| | | |
8:00 9:00 10:00 11:00 12:00

time (hh:mm)

Set RADIO On/OFF:
In order to reduce the power consumption the telemetry system is managed
as follow:

- RADIO ON time (sec)
The telemetry system will be turned ON usually at the end of the cycle, at the
moment expressed by the timing 30 (see chapter 7.3).
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- RADIO Off time (sec)
The telemetry sy stem will be turned ON usually at the end of the cycle, at the
moment expressed by the timing 31 (see chapter 7.3).

Green sector: the station is making the analisys

Radio ON time: 600 sec

White sector: sleep

Yellow sector: the telemetry system is ON Radio OFF time: 900 sec

In the drawing a n example of
Radio On time = 600 (sec)
Radio Off time = 900 (sec)

If Radio Off Time or Radio On Time are set to 0, the
station will keep the radio ALWAYS ON and will never go
to sleep mode.

Num. Samples: Is the number of points in the flux record. Normally the value
is between 32 and 256 points. The increase of this parameter will increase the
size of the record , reducing the capability of station data storage and
increasing the data transmission time.

Delta T.: Is the time, expressed in millisecond, between two consecutive
points sampled in the flux record.

Normally the value is between 500 (0.5 seconds) and 3000 ( 3 seconds)

The global flux record time is : Delta T. x Num. Samples/ 1000

In the following plot a sample of flux record with Num of Samples = 32 and
DeltaT. = 1000 (1 second). The overall flux record length is 32 second.
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The normal record | ength must be in the interval 90 ... 240 seconds. If the
flux is quite high the length can be 90 seconds, is the flux is quite low is better
to increase the record length

7.3 Analysis timings

The analysis cycle and frequency can be maodified by editing th e stations
timings.
There are two ways of modifying such values:
- Directly on the display of the station (command 3.1.3), see chapter 6
for detailed instructions.
- From WS -Scada (command Edit Station Parameters), see chapter 10 for
detailed instructions.
Since this is an advanced configuration, please contact
support@westsystems.com before applying any modification on the timings.

The following table shows the timings which affect the analysis cycle.

Default
ParamID Description Value |Note
0 Analisys frequecy [s] 3600| One measure every hour

The 24V sensors {CIOR L820) are
immediately turned on after the start
of the analysis cycle in order to

1 +24 on [ms] 1| guarantee a proper warm up

Continuous Monitoring Flux Station
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0 = not executed.

The station never turns off thetCOR
LI820 because, after each powen, it
takes several minutes to warm up,
which require a lot of power
consumpion (it has an internal heater
for warming up the cell). For this
reason is more convenient to keep th

2 +24 off [ms] 0| LFCOR sensor on all the time
After 60 seconds warrmp + 20

3 ACDown start [ms] 80000| seconds cleaning

4 AC Down stop [ms] 110000 Chamber closing time: 30 seconds
At the end of accumulation curve

5 AC Up start [ms] 233000 recording

6 AC Up stop [ms] 263000, Chamber opening time: 30 sauds

7 Pump on [ms] 60000| After 60 seconds warmp

8 Pump off [ms] 283000| At the end of analysis cycle

9 Fan on [ms] 60000| After 60 seconds warmp

10 Fan off [ms] 283000| At the end of analysis cycle
The 24V sensors {CIOR L820) are
immediately turned on after the start
of the analysis cycle in order to

11 +12 on [ms] 1| guarantee a proper warm up
The 12V sensors are turned off at the
end of the analysis cycle because the

12 | +12 off [ms] 283000 do not require long warrup

13 | Sampling [ms] 111000 Start of recording accumulation curve

14 | All Off [ms] 284000 At the end of analysis cycle

15 RS485 Sampling [ms] 264000 Sampling of SoilBox and AirBox sens

16 | Write File to SD [ms] 285000 At the end of analysis cycle
The RS485%esmsors (AirBox and SoilBc
are immediately turned on after the
start of the analysis cycle in order to

17 +12 RS485 on [ms] 1| guarantee a proper warm up

18 +12 RS485 off [ms] 283000 At the end of analysis cycle

19 EVO on [ms] 0| not used

20 |EVO off [ms] 0| not used

21 EV1 orims] 0| not used

22 EV1 off [ms] 0| not used

23 EV2 on [ms] 0| not used

24 EV2 off [ms] 0| not used

25 |EV3on[ms] 0| not used

26 EV3 off [ms] 0| not used

27 BT on [ms] 0| not used

28 BT off [ms] 0| not used

29 |- 0| not used
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The Mox Wireless serial server is
turned on 10 minutes after the start 0|

30 |Radio on [ms] 600000| the analysis cycle
The Moxa Wireless serial server is
turned of 15 minutes after the start of
31 Radio off [ms] 900000 the analysis cycle
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8 Calibration

8. Calibration
8.1 Calibration of LI -COR LI -820

The subjects regarding calibration of your instrument for the measurement of
diffuse flux will be discussed in this chapter.

As explained previously the flux measurement is proportional to the slope of

the concentration curve versus time. The proportionali ty factor depends on the
volume/surface ratio of the accumulation chamber used for the measurement,

as well as, the barometric pressure and air temperature at the time of the
measurement.

The most important aspect to understand is that the flux is proporti onal to the
gradient of concentration over time: ppm/second.

This aspect allows us to simplify the control of the response of the gas
Sensors.

When to calibrate

The recommended calibration interval is one year. The operating conditions
affect the long -term stability. In a harsh operating environment, it is
recommended to check readings more often than in easy environment S.

What you need in order to check the calibration of the GMP343

A cylinder of nitrogen or CO.-free mixture.

A cylinder of standard mi  xture of a known concentration of carbon
dioxide in air (or nitrogen) *;

1 Two Tedlar gas sampling bags, of 5 or 10 liters capacity.

1
1

* The carbon dioxide concentration should be between 50% and 95% of the
detector measurement range. If the full-scale value of the detector is 20,000
ppm, you can use a standard with a concentration of CO 2 between 10,000 and
19,000 ppm. If the concentration is less than the 50% of the full -scale value ,
you will increase the calibration error.

If the full scale of the detector is 1,000 ppm, you can use a standard with

concentration of CO2 between 500 and 950 ppm.

How to perform ac alibration check

1- Before verifying the calibration , turn on the detectors (menu
[MEASURE] [SHOW ANALOG VALUES]) and leave it on for a minimum of
5 minutes to warm up.

2- Start the pump from the menu [COMMANDS] [SET PUMP STATUS]

3- Fill the first Tedlar bag with nitrogen.
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4- Connect the Tedlar bag to the inlet port of the flux station , as shown in
the following diagram . In this way the pump will get the cont ent of the
bag into the detector and finally to exhaust passing from the outlet port.

Fluxstation case g
@
£

Gas Analyzer 2
%)
2
2
Tedlar Gas
Sampling bag
—INLET—
Diaphragm |,
pump
QUTLET—»
5- Check the reading on the station display (menu [MEASURE] [SHOW

ANALOG VALUES])) . Wait for the value to stabilize and finally take note
of the reading.

6- Disconnectth e bag from the inlet.

o
™
@
7]
@
Q@
3]
nd
1

7- Fill the second Tedlar bag with the CO 2 mixture.
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8- Connect the Tedlar bag to the inlet port of the flux station é

c

@©

9- Check the reading on the station display (menu [MEASURE] [SHOW I
ANALOG VALUES]) . Wait for the value to stabilize and fina lly take note

of the reading.

To simplify the explanation , please see the following example:

Let's suppose that the check performed gave the following results:

Injecting a mixture at zero concentration of carbon dioxide the CO2 detector
returns a readin g of 10 ppm.

Injecting a mixture containing a 10,000 ppm concentration of carbon dioxide

the CO2 detector returns a reading of 9940 ppm.

At a variation of concentration set at 10,000 ppm the instrument has a slightly
different response: 9930 ppm (=9940 -10 ppm). The evaluation error is of
about 70 ppm, which in percentage points over the span corresponds to 0.6%

less.

WEST Systems
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PAGE E

The error in evaluating the increment in concentration manifests as a
systematic error in the evaluation of flux and, therefore, must be corr ected by
calibrating the instruments when it is too high (> 5%).

dioxide in air (or nitrogen) *;

Two Tedlar gas sampling bags, of 5 or 10 liters capacity.

A laptop with  Microsoft Windows operating system, and a RS232 serial
port ( native or USB adapter) .

1 A Null -Modem serial cable (furnished).

| f the <calibration <check resul ts ar e not sati
= calibrate the detector.
o
)
2 What you need in order to calibrate the LI -COR LI -820
[}
13
%) 1 Acylinder of nitrogen or ~ CO.-free mixture.
é 1 A cylinder of standard mixture of a known concentration of carbon

E

How to perform a calibration

1- Switch on the LI -820 detector and wait for the sensor to warm up, until
the cell temperature reaches about 51°C. You can check the value
through the menu [MEASURE] [SHOW ANALO G VALUES]).
If the station is configured not to keep the LI -820 always ON, entering
the menu [SHOW ANALOG VALUES] will wake up the LI -820.

2- Connect the LI -820 to the laptop and start the LI820 PC Software.
Select the port and press Connect . The application  will show CO2 real
time data.

- Release 3.2

3- Select View, Calibration to open the calibration window. Connect the
first sampling bag, previously filled with nitrogen, to the INLET of the
station.
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4- Start the station pump, menu [COMMANDS][ 2.4 SET PUMP STATUS].
The LI -820 start to analyse the bag content.

5- Wait for the CO2 reading to stabilize and press Zero .

6- Once finished, connect the second sampling bag, previously filled with
CO2 mixture, to the INLET of the station.

7- Wait for the CO2 reading to stabilize; then input t he ppm concentration
of your calibration mixture (e.g. 15000) in the field Span gas
concentration . Then press Span.

8- Once finished, check the CO2 reading of the two gas standards. Repeat

calibration if necessary.

Refer to LI -820 manual (Chapter 3: Operat ion) for more detailed instructions.

WEST Systems
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8.2 Calibration of H2S detector
Please referto  Appendix | T Hydrogen Suplfide detector.

8.3 Calibration of the flux meter

As the computation of flux is a function of the gradient of concentration vs.
time, barometric press ure, air temperature and the accumulation chamber
volume / surface ratio , the calibration of the instrument depends only on the

detector calibration . The accuracy of the barometric pressure and air
temperature measurement affect the evaluation of flux: 3 d egrees Celsius of
error while evaluating the temperature will cause a 1 % error when computing

the flux. A 10 HPa (mBar) error measuring the barometric pressure will cause
a 1% error in the flux evaluation.

How to verify the fluxmeter calibration
The ca libration described refers to carbon dioxide calibration, for other gases,
like methane or hydrogen sulphide, the same procedure has been followed.

Sketch of calibration device

Mass flow controller

100% carbon dioxide (or target gas)
cylinder and pressure reducing valve

CO2 fluxes from soil are simulated by injecting a known flow of gas into the
accumulation chamber. The interface between the accumulation chamber and

the calibration table is built to minimize the gas leakage.

The equipment is shown in figure 1.

The injected flux is controlled and measured with a precision mass flow
controlle r. This MFC, calibrated for CO2, is electronically stabilized , Wwith
accuracy : * (0.8% of Reading + 0.2% of Full Scale)
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A thermometer and barometer were utilized to measure the barometric

pressure and the air temperature during the experiment in order to select the
correct accumulation  chamber conversion factor.

A flow meter is utilized to measure the pumping flow during the experiment.

During all the measures a 100 % CO2 flow was utilized.

The same procedure was utilized to check the instrumental respon se to
methane / Hydrogen  Sulphide .

The influence of pumping flow

Influence of pumping efficiency on the flux measurement results:

We have carried out some sets of measures utilizing the same injected flux but
with different pumping flow from the accumul ation chamber to the detector.
The pumping flow was changed by means of a mechanical flow reducer and
measured with a Microbridge Mass Airflow sensor (Accuracy 2%).

We have not noted a significant variation of the measures except when the
pumping flowis less than 200 SCCM.

Imposed flux
1 10 100 1000 10000 100000

-2 N >
\ \ —e—1200 SCCM
-4 Y —= 1000 SCCM
S K —+—800 SCCM
5 ° \ —o—500 SCCM
w g —%—300 SCCM
\ ——100 SCCM

-10 \
-12 L
-14

-16

In the diagram the plot of the measurement error versus the imposed flux of
carbon dioxide (expressed in grams per square meter per day) at different
pumping flow rates is shown.

In order to avoid unwanted variation of pumping flo w due to power supply the
pump is supplied at 12 V DC with a stabilized voltage regulator.

The pumping flow, after the power supply stabilization, is set to about 1 LPM.
The efficiency of pump can vary due to dust or moisture in the pump body.
Periodic ma intenance is necessary.

The influence of mixing device
The mixing device was suspected, by some researcher, to affect the accuracy
of the flux measurement.
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In our experience the precision of the measurements was notably reduced
without a mixing device p resent.

In the two plots below the measurements at various regimes of mixing device

rotation are reported.

Influence of the mixing device rotation speed

£
o
o
0
Influence of the mixing device rotation speed on flux reading g
7
0.4 - g
0.3 > & :
0.2 < %
S 01 <
S 0 a P M <o
O 0.1
(o4
0.2 ©
0.3 <
-0.4
'05 T T T T T T
0 20 40 60 80 100 120 140
RPM

In the plot the measured flux vs the mixing device rotation speed.

Battery status vs RPM.

RPM vs battery voltage

- Release 3.2
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RPM

In the plot the mixing device RPM (Rotation per minute) vs power supply
voltage. The normal range for the battery voltage is between 9.6 V (new
battery) and 6 Volt (discharged battery)
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9. Database Structure

9.1 The databases

All the information necessary to run WS-Scada, as well as the data acquired
by the fluxstation, are stored in the database scada_data .

A second database (scada log ) is used by WS-Scada to log messages, error
reports and other information that are generated by WS-Scada and that can
be helpfu | to diagnose some malfunctions of the system.

WS-Scada accesses the two databas es via ODBC . For this reason , two DSN
entries are store d in the ODBC manager of the operating system.

www.westsystems.com

€ Amministrazione origine dati DDBC 2lxl
Analisi | Pool di connessioni | Infarmazioni |
D5M uterte D3N di zistema | DSMsufle | Diiver

Origini dati di zistema;

Nome | Diriver | Aggiungi... |

GraciosawWells Driver do Microsoft Access [.mdb)

Drriver do Microzoft Access [7.mdb) Rimnuoyi |

Log
Laogswells Diriver da Microsoft Access [*.mdb)

scada_data Microsoft Access Driver (*.mdb) Configura |
scada_lag Microsalt Access Driver [*.mdb)

SEWAID Diriver da Microzaft Access [*mdh)

Stromboli2007 - Driver do Microzoft Access [*.mdb)

USGES Diriver da Microzaft Access [*.mdb)
USGESLOG Drriver do Microsoft Access [*.mdb)

Un'origine dati di sisterma DDBC memorizza informazioni sul metada di
connessione al pravider di dati indicata. Un'arigine dati di sistera & visibile
a tuthi gli utenti del computer, incluzii servizi di Windows NT.

@ [iT3 I Annuila Applica 7

o
™
@
7]
@
Q
3]
o
1

c
e
IS
+=
n

x
=
LL

(o))

c
=

]
=

c

]
p=

0

=)

o

>

c
=

c

@]
@)

-‘8‘ Both DSN are created automatically by the WS - Scada
2 setup. Norma | |y it obs not necessar)
S manually.

T

The four applications of WS-Scada suite read the system DSN from the
ODBCName.txt file, located in the C: \WEST\scada\source \ folder .

1=

File Madifica Faormako  Wisualizza @

Ecada_data -]

scada_Tog $

[

The first line sets the DSN that point to the data and settings database and
the second line sets the DSN that point to the log database.

WEST Systems
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Database scada_log
The database scada_log is composed by several tables:

AccessesLog:

ConversationLog: | nf or mati on about the fAconvandteeat i

FluxStation(s);

EmergencyRawData: Raw data coming from the fluxstations: usefull for
malfunction diagnostic;

StationStatusLog:  Informations about the status of the fluxstations;

TelemetryUseLog: information about the use of the telemetry system
Designed to check the bill, in case of GSM based telemetries.

Qggetti Zrea una tabella in visualizzazione Strutkura
Tabelle 27|  Creauna tabella mediante una creazione guidata
E_ . I . . .
Query | rErE‘Ef..'I'.l:'.‘?..F?E'Ella mediante limmissione di daki
8] Masch ’
. asEners ConversationLog
B report EmergencyRawData
%) Pagine Logs
2 Macro Stationstatuslog
Telemetrylselog
<2 Moduli
Gruppi
[#] Preferiti
The information in scada_log. mdb is not

of the system. Some of troubleshooting can be understood using its
information.

Database scada_data

To unders tand the structure of the database is not important for the standard
use of the system.  This information is reported for documentation purpose .

scada_data is composed by several tables, some of them are to define the
fluxstations and their configuration. Some of them contain the results acquired
by the fluxstations.

us
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PlotDescription

PhisicalChannels

Telemetry

HWRT_Parameters

contain the descri

Each FluxStatio n must be defined in the

Oggetti | | nome l  The tables:
Tabelle QT. Crea una tabella in visualizzazione Struttura
| B cuery BT] creauna tabella mediante una creazione quidata H EADERS
QT. Crea una tabella mediante immissione di dati R ESU LTS
== Channels PLOTS
B Report ChannelScopes PLOTTV
i E ch .
c 8] e crers contain the data generated by the
5 2 Macro Commands .
© _ DataFormatType ﬂ u XStat| ons
g <& Modii HEADERS
2 HwWR7_Parameters .
73 e gl:]e tabIIeSs.
% Parameters anne COpeS
(2] PhisicalChannels Commands
;- PlotDescriptions Parameters
% iy DataFormatType
PollingtModulePanels RS485TypeS )
Release SupportedStations
RESLLTS
o contain the auxiliary data necessary
Supportedtations for the correct working of the Scada
Telemetry software suite.
The tables:
Networks
Stations
Channels

ption of the monitoring network(s).

Stations table.
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Field Value Description

ID 13 Record ID (Counter)

Active -1 -1 = Active // 0 Not active

NetworkID WS Has to be WS

StationID OVKO01 Identifier of station

StationlIP 0001 Address of station

Description Flux Station 2007

TelemetrylD SSR24 Type of telemetry

TelemetryName 2427581 * Address of remote telemetry system

TelemetryPath * Optional repeater address

Site Name of the site

Latitude Localization of site

Longitude Localization of site

Elevation Localization of site

Responsible Name of responsible

Type HWR7 Station type

Model 1 Station subtype

PollingFrequency 24 ** See note

PollingTimeShift 00.15.00 ** See note

PollingRetryDelay 5 ** See note
note *
The telemetryname and telemetrypath formats and values are depending
on the telemetry type (  TelemetrylD ). If the station is connected with a
serial cable ( Tel emetryl D = )i @Onith 4 oint to p  oint radio

connection these to fields are not considered, simply because there is not

necessity to address the communication. If your system has a SSR24
(SpreadSpectrum radi o system) based telem
about this argument on the Appendix.F

note * *

PollingFrequency is the number of telemetry calls that Scada will perform
during a day to download the FluxStation data.

PollingTimeShift is a delay, expressed in hh:mm:ss, that will be added to

the time of telemetry call: If polli ngfrequency is 24 Scada will execute a call
every hour plus the PollingTimeShift time. Then Scada will call the station at

1:15, 2:15, 3:15 and so on. The PollingShiftTime must be synchronized with

the radio ON and radio OFF parameters of the FluxStation in order to call the
station when the telemetry is ON.

PollingRetryDelay , expressed in minutes, is used in case of fail if the
communication. If Scada is not able to call the remote station it retry to call

after PollingRetryDelay minutes. If PollingRet ryDelay is set to zero Scada will
retry to call the station only at the next scheduled time.

The Site, Latitude, Longitude, Elevation and Responsible fields contain only
descriptive data.
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9 Database structure

Type and Model are critical parameters that indicate to Scada how
to manage the station and must be not modified.

StationID is the station identifier and cannot to be modified . The
StationlP is the logical address of the station and cannot to be
. modified.

9.2 Databases structure

Database scada_data
The PhisicalChannels t abl e contain informati on
configuration of the station channels.

ID |StationID |[Number |Name FullScale |LowScale |Gain |Offset |Statistics |PlotCurve |Conf |Type
47 OVKO1 0/CO2 20000 0 1 0 1 -1|FF06 |ANALOG
48 OVKO1 1 Bar.P 1060 600 1 0 1 0|FF05 |ANALOG
49 OVKO1 2|Ch.2 5000 0 1 0 1 0|FF06 |ANALOG
50 OVKO01 3/Ch.3 5000 0 1 0 1 0|FF05 |ANALOG
51 0VKO01 4/Ch.4 5000 0 1 0 1 0|FF05 |ANALOG
52 |0VKO01 5/Ch.5 5000 0 1 0 1 0|FF05 |ANALOG
53 |0VKO01 6|dP 1100 600 1 0 1 0|FF05 |ANALOG
54 |0VKO01 7|P.Flow 1000 0 1 0 1 0|FFOF |ANALOG
55 |0VKO01 1/SOILBOX Soil W. 100 0 1 0 1 0|A0 DIGITAL
56 |OVK01 2|SOILBOX Soil W. Raw 35 15 1 0 1 0|Al DIGITAL
57 |OVK01 3/SOILBOX Soil T. 200 0 1 0 1 0[22 DIGITAL
58 OVKO01 4|SOILBOX Soil T. Raw 200 0 1 0 1 0|A2 DIGITAL
59|0VK01 169 |AIRBOX Air RH 0 0 1 0 1 0|DA DIGITAL
60|OVK01 170 |AIRBOX Air T 0 0 1 0 1 0|D9 DIGITAL
61 OVKO1 171 |AIRBOX Wind Speed 0 0 1 0 1 0|D7 DIGITAL
62 |OVKO01 172 |AIRBOX Wind Dir 0 0 1 0 1 0|D8 DIGITAL
63 OVKO1 173 |AIRBOX Rain Gauge 0 0 1 0 1 0|DF DIGITAL

There are two basic type of i ¢ h ann eladalog
channels are managed by the AC board of the flux station. The digital channels
are device s (AirBox and SoilBox in the base configuration) that are connected

to the station with a serial connection (RS485).

ANALOG

Number is the phisical ADC ID;

Name is a short mnemonic description;

FullScale , LowScale and Conf are used to set the type of signa | to be read
(Voltage or Current)  and the range of the detector connected to the channel;

Gain and OffSet can be used to scale the result of the measurement;

Statistics  change the statistic ~ treatment reserved to the channel;

PlotCurve : Setting to -1 this value force the flux station to acquire a Flux
Curve of the signal coming from this detector.

DIGITAL

Number s the lo gical RS485 ID of the device;

Name is a short mnemonic description;

Conf is the type device connected;

FullScale and LowScale dependson Conf and must not modified.
Gain and OffSet must not modified.

about

ANALOG
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Statistics  change the statistic treatment reserved to the channel,
PlotCurve : Setting to -1 this value force the flux station to acquire a Flux
Curve of the signal coming from this detect or.

Information about how to change the configuration and to send it to the
FluxStation are reported on Chapter 10

Channels table

The Channels table is derived from the PhisicalChannels one, integrated with
additional records and ictoinamd nnedds stalrey it do
several signhals managed by the station.

Each record definea channel |, forinstance Air temperature or CO2 Flux

Most of the field of the table must not be modified by the user and are not
documented here.

PanelPage : set the Scada panel where the channel
information are displayed,;

RowOnPanel : set the row on the Scada panel where the information are
displayed;

RevisionPriority : When using Query.exe the list of channels will be in
descending order and only the channels wi th RevisionPriority > 0 will be
visible;

Monitored : Monitor.exe will show the channels with monitored <> 0, see
chapter 11,

MonitoringGroup : see chapter 11;
AlarmType , ActiveThresholds , UPAlarm , UPPrealarm , DnPrealarm
DnAlarm : these fields are related wi th an Aal ar mo signal

Scada.exe: see chapter 10;

Gain , OffSet : by varing these fields ités possi
the channel, ask to West Systems;

Name , Description : The name and the description of the channels;

Active :If active = -1 the channel will be managed by Scada.exe. To exclude a
channel set active=0;

The direct (manual) modification of the Channels table
can be very critical. Ask support to West Systems before
to make any modification.
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9 Database structure

Telemetry table

The Channels table is derived from the PhisicalChannels one, integrated with
additional records and contain all/l t he
several sighals managed by the station.

There are 3 possible base types of telemetry (Field BaseType ):
1 DISK
The station has not a telemetry system and the data is transferred  via

SDmemory card. In the telemetry table we defined a telemetry of this base
type:

TelemetrylD = SD
WindowStart=00:00:00
WindowStop=23:59:59
CommPort=0

HostID= <blank>
Settings=<b lank>
TelemetryType=DISK
BaseType=DISK
CommTimeOut=<blank>

| f y ou want to set this tel emetry for
Stations.TelemetrylD = SD in the record of the Stations table that define
your station.

1 ETH
The station telemetry system is based on a
ethernet to serial converter (as the Moxa DE211)..

TelemetrylD = Moxa_1

WindowStart=00:00:00

WindowStop=23:59:59

CommPort= Socket port of the IP.

HostID= IP address of the Moxa

Settings= RS232 parameters of the RS232 port of the moxa;
Telemet ryType=MOXA

BaseType=ETH

CommTimeOut=2000

| f you want t o set this tel emetry for
Stations.TelemetrylD = Moxa_1 in the record of the Stations table that
define your station.

1 RS232
The base type RS232 supports several Tele metryTypes:

Adef i ni t

your

your
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GSM: Gsm based data modems;

SSR24: Spread spectrum 2.4 or 0.9 GHz in switched mode;

RS232: Direct cable connection.

The base type RS232 supports several TelemetryTypes:

The configuration of each type is described in the telemetry handboo k.

SSR24 : Appendix F;
GSM : Appendix G; (not included)
RS232 : Appendix M;

General settings:

WindowStart , WindowStop : are used to define an activity time window for
the telemetry: If Scada.exe has to share the telemetry with another
application is possible to define a time window, for instance between 11:00:00
and 16:00:00.

Scada.exe will use the telemetry system only during this interval.

CommTimeOut : Is a TimeOut interval, expressed in milliSeconds. The
communications can suffer of latency t imes (as for example a Moxa device
connected via a IEEE802.xx network, or via an ADSL connection). By setting a
proper value to CommTimeOut can solve the problems due to long latency
times.

PAGE ﬂ
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10 Scada software suite

10. WS -Scada software suite

10.1 Software installation

The Scada software runs on Microsoft Windows operating system (XP, Vista, 7 :
8). Microsoft .NET Framework is required (if it is not present you'll receive a

warning during the installation: download it from Microsoft website and install

it). The .NET Framework is insta lled by default from Windows Xp Service Pack

3 and

WS- Scada Software Suite is compatible with the following DBMS:
T MYSQL (default)
1 PostgreSQL
1 Microsoft SQL Server
1 Microsoft Access

www.westsystems.com

In this chapter the MYSQL and Microsoft Access installations will be descr ibed.

10.1.1 Microsoft Access based Installation

To install the Scada suite (WS  -Scada, Monitor, Query, DataRevision), just run

the installer (Setup_Scada_XXX.exe) furnished by West Systems on the
software CD. The installer will automatically extract the d atabase files
(scada_data.mdb and scada_log.mdb) and generate ODBC references.

N 10.1.2 MYSQL based Installation

This manual assumes the following prerequisites:
§ - On the Windows machine o n which youbre goirSgadat o i nst a
% Suite, the MYSQL ODBC Connect or must be installed. | f it i snbdt , t
(14

installer i t is furnished with the West Systems installation CD or it can
be downloaded from MySql website.
- The machined has access to a MYSQL server instance (version 5 or
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é’ later), already active on the local machine or in remote.  Otherwise, a
2 MYSQL server version is also furnished in the West Systems installation

3]

T CD.

Examples of the commands to be executed (and the corresponding responses
by the server) will be shown in red.

1 7 Launch the West Systems Scada setup a pplication. The installer will

extract the applications file in C: \WEST\ Scada \ source and the database dump
files (C: \WEST\Scada\scada_data.sql and C: \WEST\Scada\scada_log.sql)
which youdll need in the next steps.

2 - Create user and schemas

2.1 - Open a Windows console (press Start, then Run and digit cmd). Log in to

the MYSQL server as super -user. Replace in the  following example s the IP
address 127.0.0.1 with the IP address of the machine where your MySq|

server is active , or leave it if the server is | ocal. Replace also root and
password with your credentials. Example:

mysqgl 1h127.0.0.1 Turoot T ppassword

Welcome to the MySQL monitor. Commands end with ; or \g.

WEST Systems
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Your MySQL connection id is 636577

Server version: 5.0.45 Source distribution

Type 'help ;' or' \ h' for help. Type' \ ¢' to clear the buffer.
mysql>

2.2 - Once authenticated, create the 2 schemas scada_data and scada_log.
mysql> create database scada_data;
Query OK, 1 row affected (0.04 sec)

mysql> create database scada_log;
Query OK, 1 row a ffected (0.04 sec)

23 -Create a wuser for the access to the d
created. The example shows how to create t
password fAiscada_admino, to be replaced wit
mysql> grant all p rivileges on scada_data.* to scada_admin identified by

'scada_admin’;
Query OK, 0 rows affected (0.10 sec)

2.4 - Grant privileges to the other database (scada_log) to the same user
scada_admin.

mysql> grant all privileges on scada_log.* to scada_admin;

Query OK, 0 rows affected (0.10 sec)

2.5 - Finally, execute a flush to allow the settings to take effect immediately.
mysql> flush privileges;
Query OK, 0 rows affected (0.07 sec)

2.6 - Log out
mysql> exit
Bye

3 - Database import

At this point, we havet  wo empty databases. To populate them with tables and

data ités necessary to import the structur
West Systems. In the following example the 2 sqgl files has been previously

copied to C: \scada_data.sql and C: \scada_log.sql.

3.1 - Access to the console and digit:
mysqgl 1h127.0.0.1 Tuscada admin i pscada_admin scada_data <
c: \ scada_data.sql

At this point the import process will start. It could take several minutes. Wait
until the command execution is completed.

3.2 - Impor tthe structure of the second database:
mysqgl 17h127.0.0.1 Tuscada_admin 7 pscada_admin scada_log <
c: \ scada_log.sql

4 - Create ODBC connections
Once the databases are created, you need to make them accessible to the

software suite. The software accesses the database using the ODBC layer
(Open Database Connectivity).

www.\westsystems.com
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4.1 - On the Windows machine where the application WS -Scada will be
running, you need to install the MYSQL ODBC Connector , if not already
installed . Execute the setup file mysq|l -connector -odbc-5.1.8 -win32.msi.

4.2 - Once the Connector installation is completed, open the Windows Control
Panel (Start 1 Setttings 1 Control panel). Open Administrative Tools, then
Data Sources (ODBC).

4.3 - Move to the System DNS tab and press Add. Select MySQL ODBC 5.1

Driver and press Finish. The MySQL Connector/ODBC panel will show.

4.4 - Fill the fields as illustrated and press OK

Data Source Name: scada_data

Description: West Systems Scada database (data)

Server: 127.0.0.1 (replace with your MYSQL server IP)

Port: 3306 (replace with your MYSQL server port)

User: scada_admin

Password: scada_admin (replace with the password you have
inserted at point  2.3)

Database: scada_data

4.5 - Repeat steps

4.3 and 4.4 for the second database using the following

setti ngs:

Data Source Name: scada_log

Description: West Systems Scada database (log)

Server : 127.0.0.1 (replace with your MYSQL server IP)

Port: 3306 (replace with your MYSQL server port)

User: scada_admin

Password: scada_admin (replace with the password you
inserted at point  2.3)

Database: scada_log

The databases are ready. You can launch now WS -Scada.

Note: How to e xecute a database dump

A dump exports into a single sql file both the structures of the tables and the
data of a database. A dump can be used for several purposes:

Make a backup of the database

Export the data to be archived or sent to someone.

Open a console and digit:

mysgldump -h 127.0.0.1
¢: \ dump_scada_ data.sql
mysqgldump -h127.0.0.1
c: \ dump_scada_ log.sql

-uscada_admin - pscada_admin scada_data >

-uscada_ admin - pscada_admin scada log >

10.2 General description
The software suite of Scada is composed by 4 applications:

WS - Scada:

polling of the stations in your network

This application, designed to run

continuously , performs the
, downloads and stores the data in a
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database and allow you to configure and manage the remote stations using a
telemetry system.
Scada reads the network configuration from the scada_data ODBC data souce

name (Chapter 9). Once reads the configuration it runs continu ously to
manage the information of all the stations that compose your network.
DataRevision: This application allows you to review the curves acquired by

the stations.
Monitor: _ This application displays graphical charts of the last days of data.

Query: This application allows you to query the database and obta in a table in
the .xIs or .csv format of the data stored in the database.

10.3 WS - Scada

Scada Panel

The Panel form resumes all the information of the station and its channels;

In the first column is reported the name of the station (Stations.StationID).

In the second column the name of each channel (Channels.Name) and in the
third column the result (empty in the example) of the last downloaded
measurement and the unit.

Station Log dialog box

The dialog AStation |l ogd reports all the
station and telemetries. This information is saved in the Conversation table
of the scada log database.

e

www.westsystems.com
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Normal events are reported in green, Warnings  are reported in yellow  and
Alarms and Errors are reported in red.
In the drawing, after the CopyRight message, a Normal event is reported:

The next interrogation of the OVKOLl station is scheduled at 13:11:00 of
12/12/2007.

The log can be saved as text file by right clicking the text box and
selecting {Save as}.

PC Clock

File

www.westsystems.com

Options 2 12/12/2007 12.44.30

On the left -top corner of Scada the pc clock is shown:

WS -Scada will use this date/time information to set

the clock of each station managed every time it will be

able to talk with the station. Then to avoid c onfusion
in the data you get you must check that the PC clock is

correctly set.

Right click

By right clicking on the StationID
field of a station a menu appears.
{Station Info}

p By selecting {Stationinfo} you can
get a report where all the
information ab out the station, the
telemetry , the  configuration
parameters, the status and about all
the channels that belong to the
station are present. The Stationinfo
report will be automatically closed
after 30 seconds.

- Release 3.2

Station Info

Call Mow bles/m™ 2/ day

Exclude
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{Exclude}

By selecting {Exclude} you can

te mporary exclude the station. While

excluded a station is not managed by

the application. This feature is
normally used when a station is
under maintenance to avoid useless

telemetry calls. While excluded the

background color of the station will

be red. To reactivate the station
select {Include} from the same

menu.

WEST Systems
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B.‘

- Station 10: OWKO1
- Description: Flux Station 2007

{Call Now}
By selecting {Call Now} the

- Type: HWR? application re -schedule the next call
Bl N to now. Of course
- Responsible:

-~ Elevation: 0 that the remote telemetry system

- Lautudne: can be off and then the call will be

- Longitude:

_Site: not succ essful.

- Metwork D: WS

- Station IF: 000

- Polling Frequency: 24

- Palling Time Shift: 00:11:00
- Polling Retry Delay: 5 minutes

[#- Telemetry

- Parameters

[#- Status
[#- Channel Info

www.westsystems.com

{Options} menu
File  Options

By selecting {OptionsH{Show
advanced menu} an advanced
o station menu will be enabled, then
Statien Info now right clicking the StationID field

el | a more complete menu is shown.
Exclude

- Release 3.2

Sample Now
Scan RS485
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Get channels' configuration

Set channels' configuration

Edit station parameters
Get station parameters

Set station parameters

| ovroL [P Flow

{Sample Now}

By selecting {Sample Now} you force the immediate executio n of an analisys
cicle. The command will be sent to the station during the next call, then to

have an immediate effect {Sample Now} must be followed by {Call Now}.

{Get channels configuration}

By selecting {Get channels configuration} the application wil | download the
configuration of the channels from the station and will store this configuration

in the database. The action will be performed during the next scheduled call.

{Set channels configuration}

WEST Systems
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By selecting {Set channels configuration} the app lication will upload the
configuration of the channels from the database to the station, reconfiguring

the station with the database settings. The action will be performed during

the next scheduled call.

{Get station parameters}

By selecting {Get stati  on parameters }the application will download the timing
parameters of from the station and will store it in the database. The action

will be performed during the next scheduled call.

{Set station parameters}

By selecting {Set station parameters } the application will upload the timing
parameters from  the database to the station and will re -configure the timings
of the analysis cycle. The action will be performed during the next scheduled

call.

{Edit station parameters}
By selecting {Edit station param eters } the application allows you to modify
the timings of the  analysis cycle (parameters) and to save it in the database..

Since all the actions described in this page, except {Sample Now}, are quite
critical we advise you to follow this procedure:

a) Do NOT get or set the channels configuration unless big
malfunction of the system. Anyway before to do that , please contact
West Systems support

b) To change the parameters:

1) select {Get Station Parameters}; wait the next successful
call;

2) Edit the parameters {Edit station parameters} and save
into the database;

3) select {Set Station Parameters}; wait the next successful
call;

Now the station is set with new parameters
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. :
File Options 7  12/12/2007 12.27.55 Rl ht C|ICk

stations

annel Info
Configure Alarms

Show graph |

www.westsystems.com

By right clicking on the Channel.Name field of a station a menu appears.

B
{Channel Info} " Charnel Name: C02
By selecting {Channel Info} a report of | o %
the channel configuration and status e
will be shown. - Channel FulScale: 20000

- Channel LowScale: 0
- Phisical Channel: 0
- Gain: 1
- Offset: 0
- Function: void

- e Active: -1 [YES)
i| B Alam & Thresholds

- NOALSRM FOUND.

= Data Format Type

- Data Difset 10 @
- Datalen: 0 o
- Data FMT: OLC
- Data Format Type: 0
- AS485HexID: 0
. - RS485 Config Type: 0
= Visualization ll

O miiMenD minmle O
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{Configure Alarms}

By selecting {Configure Alarms} will be possible to set alarm level and
modalities for the channel.

All threshold s / only upper thresholds / only lower thresholds / Alarm not
active;

{Show graph}
By selecting {Show Graph}, active only for the channels that are configured to
be acquired as curve, the last downloaded curve will be displayed.

The StationID field back  color and forecolor change in function of the status of
the call.

WEST Systems
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moles /u"™ 2/ day

woles w2/ day|

EEEN -
S prm I

oKvo1 | prm
[c02 max — oem. |

Green, Black:
Scadais calling the station;

Black, Red:

Scada was not able to reach the
station: The remote telemetry is off /
the telemetry is not working ;

Black, Yellow:

Scada was able to reach the station,
but the station is not answering
correctly;

Blue, White:

Scada was able to reach the station
and get the data; This mus be the
“normal” situation when Scada is
waiting the next call.
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10.4 The alarms

For each channel is possible to set an alarm:

No Alarm UP thresholds DN thresholds All thresholds

UP Alarm
UP PreAlarm

DN PreAlarm

www.westsystems.com

DN Alarm

The alarm management will modify the backcolor of the result field of the
channel in order to highlight when a value is no t Acorrecto

| oKvo1|COZ
'0Kvoﬂp
1
\ \
OKVOIH

|
OKVO1|C0z

o
OKVO 1; CozZ &
| o

- Release 3.2

The channel result field backcolor can be:

WHITE : if the channel has not alarms configurated. All the values are
considered OK;
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GREEN : The channel has alarms configurated and the value is in the normal
range;

YELLOW: The channel v alue is between the prealarm and alarm thresholds;
RED: The channel value higher than the UPalarm threshold (Or is less than
the DNAlarm one);

I n the | ower right corner a dialog shows t
on the coomunication stream be tween computer and telemetry device:

WEST Systems
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Communicator Log

DTR
LTER

DTR

1z A
1z i,
1z 1
1é 1
1: 5 §
1: 1
1: 1
1z d
1z u f
1: 1
1: 1
1z 1
1z 1

www.westsystems.com

Some of the byte are fAtranslatedd in a visible
&0D (That correspond to the Enter key ) is di splayed as <CR>.

The format is:

dd/mm/yyyy hh:mm:ss : 12/12/2007 16.28.40
stationID : OVKO1

Telemetry Type: RS232

Communication port: 1

Direction of communication: TX (or RX)
Transmitted data:  AT<CR>

The communication log can be saved on a text file by right clicking on
the text box and selecting {Save as}.
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PAGE E

10.5 How to download data wi thout telemetry

In case of a telemetry fault, it could be useful to download the data manually
taking the SD card from the station and copying the files into the personal
computer where WS  -Scada is running.

Extract the memory card
You should avoid extract i ng the memory card while the
green still, in order not to risk losing any data: this is a warning that the

station is going to access the card. The st
seconds before writing the measure file (usually eve ry hour). Any other
moment (LED off or blinking) is useful to safely extract and replace the card.

www.westsysteirs.com

Copy the data to the PC

The station produces and writes to the memory card one folder per day. The

folder is named according to the format YYMMDD (year, mo nth, day): for
example A0706210 is referred to the 21th
placed the analysis files named according to the format HHMMSS, for example
f182900.txto means that the file has been
configuratio n a folder can contain a maximum of 96 files, one every 15

minutes.

WS-Scada supports both remote and local download of the data. In this case

we'll use the local one, because the files are manually transferred to the PC.

You have to place the folders co pied from the SD card into the directory
C:\WEST\Scada\SD_DATA\STATION_NAME

This is an example of a probable complete path:

C:\WEST\SCADA\I ISD_DATA \I IWSF\I I070621 \234500.TXT
Scada.exe path Station name
SD folder Folder from memory card

- Release 3.2
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Import the files

When the station is called, WS -Scada scans i ts ASD_DATADO
accessing the telemetry, and imports the analysis file in the database. When a

file is successfully read and saved to t he database, WS -Scada automatically
deletes it.

WEST Systems
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10.6 Data revision

DataRevision allows analysing the plots acquired by the station.

| Flux Data Revision Selectyour station.
File  Window 7

Selectthe initial date ofthe period.

Selectthe end date of the period.

/aule

Station

By selecting HfANever
selectthe curvesyou never checked

y
From |mercn|ecﬁ 14 novernbre 2007 A =

To |mercnlecﬁ 12 dicembre 2007

Mever revised | é

Curve ||:c|2 Flu &
Enld I ~

www.westsystems.com

Select the gas specie (If the station has
additional gas detectors)

Filter

Flu I
I'IT-"HT-" Refrazh |

Selected records:

Auto Calculate |

Number of selected curves / Total
number of curvesinthe query period.

<< First | < Previous | Mext » | Last >

o~ Id | Sampling date | Revizion date | ErrlJ | Flu |
o 1 07A2/2007 20, 10AM2/200710.. 06552 016
2 07M2/2007 22 10M2/200710.. 0348 013
o 3 08A2/200700.. 10M2/2007 100, 0310 011
% 4 08M2/2007 02 10M2/200710.. 0331 014
5] 5 08A12/200704.. 10M12/200710.. 0194 011
© B 08M12/200706.. 10M2/200710.. 0427 013
o 7 082/2007 08... 10124200710 0331 014
I 2 08Mz2/200710.. 101242007100, 0209 003
9 0812/2007 12 10124200710, 0544 016

The list of flux curves that correspond to
your selection

10 08A12/2007 14 101242007 10, 0226 011
11 08A12/200716.. 10M2/2007 100, 0373 012
12 08A12/200718.. 101242007100, 0326 012

12 08A12/2007 20.. 10M12/2007 100, 0191 007
14 08A112/2007 220 1011242007100, 0231 010
15 09412/2007 00... 1041242007 10.. 0218 011
16 09A12/2007 02.. 101242007 10.. 0221 01
17 09A12/2007 04... 1041242007100, 0187 010
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Station lm
Fram Imercolecﬁ 14 novembre 2007 ;I
To Imercoledi 12 dicembre 2007 ;I

By selecting [Filter] you can apply a
Mever revised [ more restrictive filter toyour query.

Cuve [C02 W ErmrQ <= 0.9  will select the curves
where ErrQ is less than 0.9 (That means

m I notverywell shaped curves).

Fluz: = I
- Flux >= 1500 Moles/sm/day will select
Selectedrecords  [17/17  Refresh | the curves where the flux is more than
1500 moles/sm/day (That means
Auta Caleulate ||— Stop |

exceptionally high flux).
<< First I < Previous I Mewt » Last >

Filter b’

WEST Systems
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|7 Flux Data Revision
File  ‘windomw 7
=

Station

Fraom Imercnlecﬁ 14 novemnbre 2007 LI

Ta Imelcnlecﬁ 12 dicembre 2007 ;I

Mever revised [

Curve I CO2 Flux h l

Fiter Errd I
lker
Flu= I

Selected records: |1?.r'1? Refresh |
Auto Calculate | I Stop |

<< First I ¢ Previous | fext > | Last »>

www.westsystems.com

Id | S ampling date | Revigion date | Errld | Flus |
07M2/2007 20 10M2/2007 10.. 0562 016
OFM2/2007 22 10M2/2007 10, 0348 013

1
2
3 08AM2/2007 00 10M12/2007 10, 0310 011 Toseethe flux curveclickonthelist.
4 08/12/2007 02 10M2/2007 10... 0331 014

b [IE 007 04. 7 L

E  09/12/2007 0G.. 10A12/200710.. 0427 013 -

7 08M12/2007 08 10A12/200710. 0331 014 List of plots that

8 08M2/200710.. 10A2/200710. 0203 008

9 08A12/200712.. 10/12/2007 10.. 0544 018 corresponds to the
10 09M12/2007 14, 10A12/2007 10, 0.226 011 selection

11 08M2/2007 6. 10A2/2007 10 0373 012

12 08A2/2007 18, 10M12/2007 10, 0326 012
13 08AM2/2007 200, 10M12/2007 10, 03191 0.07
14 08AM2/2007 22 10M12/2007 100 0291 0.0
15 09A12/2007 00, 10M12/2007 10, 0218 0N
16 09412/2007 02.. 10M12/200710.. 0221 010HE
17 09A112/2007 04, 1071272007 10, 0187 0.0
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The flux curve

WSFXXXX: CO2 plot [4], 03/08,2000 14.45.00 =]

[=1- Graph

Gas Specie: CO2

- Station: WEFRMOR
Sampling Date: 03/08/2000
- Sampling Time: 14.45.00
[l Range

Max Value: 761.74 ppm

- Min. Value: 334.91 ppm
= Flu

- Fluw: 1.553 moles/m”2/day
- Slope: 3.545 ppm/s

-~ En@: 1.000

- ALK 0.438 (default 0.403)
- Left Limit: 14.00 2

- Right Limit: 70.00 =

=1~ Atmozpheric Conditions

- &ir Temperature: 25.7 °C

- i Felative Humidity: n.a.
- Pressure: 1008.2 HPa

=- S_ampling

DeltaT: 25

- Wurnber of zamples: 60
On the right part of the form is reported the information related with the flux
curve.
The interval used to compute the regression is highlighted in red.
The regression computed is drawn in yellow.
The limit of the interval are the two red vertical lines.
The left and right limits are automatically selected by Scada wh en

downloading of the data. Scada tries to pick the right fit using the
DataRevision parameters. To modify the settings open the menu [File]
[Settings].

The settings are individual for every gas specie and accumulation chamber,
because different gas dete ctors, as well as different accumulation chamber
tube lenghts, can produce different response time.

See Batch Processing paragraph in the next pages for further detail.

Manual revision
Modify the limits by ~ dragging the vertical lines in the desired posi tion.

The flux, the slope and the ErrQ will be automatically updated.

To save the new result right clik and select {Save Flux}



10 Scada software suite

WSFXXXX: C0Z plot [4], 03/08,2000 14.45.00 Ol x|

[=1- Graph
- Gas Specie: CO2
- Station WEFRER
Sampling Date: 03/08/2000
- Gampling Time: 14.45.00
= Range
Maw. Walue: 761.74 ppm
o Min, Value: 394,91 ppm
=) Flux
- Fluw: 1.539 moles/m”2/day
- Slope: 3.512 ppm/d's
- En(: 1.000

- ACK: 0.438 [default 0.409)
Zoom Graph - Left Limit: 12,00 5
- Right Limit: 84.00 5
[=1- Atmospheric Conditions
Auko Best ErrQ - & Temperature; 26.7 °C
Auko Best Product - Air Relative Humidity: n.a.
- Pressure: 1008.2 HPa
Export Curve [=1- Sampling
o DeltaT: 23
o Murnber of zamples: B0

Auko Best Slope

www.westsystems.com

Sawe Flux

Save Regression Mode

Using the manual revision the computation of flux is completely under your
responsability. You can select wrong interv al and get wrong results, as in the
drawing.

The slope of the curve is positive, but the seleted interval, too short, gives a
negative result.

Automatic computation of flux.
DataRevision can compute the flux following 3 different algorithms:

- Release 3.2

By selectin g {Auto Best slope}. the flux will be computed searching for the
higher flux;

By selecting {Auto Best ErrQ}: the flux will be computed searching for the
better regression quality;
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By selecting {Auto Best Product}: the flux will be computed searching for a
compromise between higher flux and best regression quality.

The automatic computation uses, as minimum interval to be used, the interval

selected by left and right limits (The two red vertical lines), then if you want to

compute the flux using at leas t 50% of the points in the
approximately the 50% of the curve and after select one of the 3 method s for
the auto computation. After that youdve to
save this settings.

The saved settings will be used by the batch processing of DataRevision and
by WS-Scada, when it process the curves while downloading for the station.

Batch processing

WEST System
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By pressing the [Auto Calculate] button DataRevision will process all the flux
curves in the list. The method and t he minimum interval will be the one
selected with the procedure described before.

More restrictive settings to the automatic processing can be set by opening the
{FileH{Settings} menu.

IS
(@]
Q
[0} — I .
g Curve {02 Flux | Fc_>r_ each_ gas specie s you can set t_he_
% minimum interval, the minimum left limit
@ . . e
7 Minimum regression interval (%] |53— and the maximum right limit, as well as
o N » the processing algorithm.
- it (=4t () [o If you need a rigid processing you can set
% b aimimn right: limit (%) 100 rigid parameters as:

Diefault flus computation mode Interval : 80%

" MaxSlope © MakEnQ  Max Product Minimum Ieft 10%

Maximum right:10%

With these settings WS-Scada and
DataR evision are obliged to compute the
flux in the range from 10% to 90% of the

curve.
File  Window 7 i
Batch processing
—lojx]
Station

By clicking on [Sampling Date]
you can order the list by date in
ascending ordescending mode.

From Imercolecﬁ 14 nowvembre 2007

Ta Imercoledi 12 dicernbre 2007

- Release 3.2

Mever revised [ . .
same consideration for the

Revision date, the ErrQ and the
Flux.

Curve

Filter [

Selected recy

Auto Calculate |
<< Firat |
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Refresh |
Stop |

Mext » I Last »»

Id | Sampling date | Revision date | Errld | Flux |
1 07M2/2007 20, 10M2/2007 10, 0552 016
2 OFM2/2007 22, 10M2/2007 10, 0348 013
3 08M2/2007 00, 10M12/2007 10.. 0310 011
4 081242007 02.. 10M2/2007 10, 0331 0714
5 08M2/200704.. 10M2/2007 10.. 0134 011
B 08M2/2007 06.. 10M2/200710.. 0427 013
7 0BM2/200708.. 10M2/200710.. 0331 014
8 08M2/200710.. 10M2/200710.. 0209 003
9 0BM2/200712.. 10M2/200710.. 0544 016

10 08M12/2007 14 10A12/2007 10.. 0226 011
11 08M12/2007 16 10A12/2007 10.. 0373 012
12 08M2/200718.. 10M12/200710.. 0326 012
13 08M112/2007 20, 10M12/200710.. 0151 007
14 08M2/2007 22.. 10M12/2007 100 0231 010
15 09M12/2007 00.. 10A12/2007 100 0218 01
16 09M12/2007 02.. 10M12/2007 10, 0221 01
17 09A12/2007 04.. 10412/2007 10.. 0187 010

WEST Systems




10 Scada software suite

10.7 Monitor
Monitor is a simple application designed to have a quic k view of the last days
of data (typically last week or last month).
Monitor display s the data of the channels that are active and hav ing the field

Channels.Monitored > 0 and the Channels.MonitoringGroup = 1;

The field Channels.MonitoringGroup can be used to assign a group of channels

to a specific instance  of Monitor.

To have two instances of Monitor, one showing a group of cha nnels and the
second showing a second group of channel s

www.westsystems.com

1) Open the Channels table of the database , put the value 2 on the
Channels.MonitoringGroup of the channels you want to assign to the second

group.
2) Create a new ShortCut of Monitor and modify the properties of the shortcut
as following:

Collegamenta a Monitor.exe
:

Thes: Reokeanios add a “2” after Monitor.exe.

Percorso: source| /
Destinazione: IC:\WEST\Scada\source\Monilor.exe 2

Da: IC: \WESTA\Scadatsource

Tasti di scelta

: |Nessuno
rapida:

E sequi I Finestra normale ZI

Commento: I

Trovadestinazione...l Cambia icona... Ayanzate... I

- Release 3.2
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10.7.1 Channels

Each Monitor window shows the values of a single parameter ( channel ). Each
instance of M onitor displays the channels belonging to a MonitoringGroup . A
channel cannot belong to more than on e MonitoringGroup , so if you have more
Monitor instances, a single channel can compare only in one of them.

Once you defined a  MonitoringGroup , you can configure the channels to be
displayed on the current Monitor instances, by opening the menu
[Channels][ Configure].

The following configuration panel will appear:

WEST Systems
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The list contains all the
channels belonging to the
MonitoringGroup of the
current Monitor istance

g Include button

(8]

g E® Channel configuration x|

()

% Al channels Selected channels

1)

g WSF1101: AC status - 5 | WSF1101: Air CO2 Mave Up

- WSF1101: ACK WEF1101: CO2 slope -

WSF1101: ADCatatus WSF1101: CO2 flux

% WEFT101: Air CO2 WSF1101: C02 erq bove Down |
WSF1101: i RH WEF1101: AC status
WSFT101: Air T WSF1107: PowerSupply
WSF1101: Bar P WESF1101: BarP
WSF1101: Bar. P dewstd WwSF1107: P.Flows
WSF1101: Bar P max WSF1101: Sail W, gsf thehz b“;tonshto
WSF1101: BarP min WSF1101: Soil T. efine the order that
WSF1101: Ch.2 WSF1101: &ir BH the charts will take
WSF1101: Ch.2 devstd WEF1101: Air T when arranged
WSF1101: Ch.2 may wWSF1107: Wind Speed icall
WSF1101- Ch 2 min WEF1101- Wind Di automatically
WSF1101: Ch.3 WSF1101: Rain Gauge
WSF1101: Ch.3 devstd WS5F1101: Num EQ
WSF1101: Ch.3 max =] 4 |

A A

The list contains  only
Exclude button the included channels,
for which Monitor will
create a chart

- Release 3.2

10.7.2 Global settings
The global settings are accessible though the menu File T Settings.
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settings x|

Automatic refresh frequency [minutes) IBD

¥ Ovenmite plaotting period for all channels

Plat lenght =
3
' Days IZ‘I g
Q
 Minutes I i)
2
(%]
()
& Plot last data s
€ Plat data in the past %
I giovedi 15 gennaio 2015 ;I
o= A
Apply | Carncel |
Automatic refresh frequency expresses the time between two refreshes of th e

charts. Edit this setting according to the sampling frequency: if for example
the station takes flux measurement once every hour, it is useless to refresh

the charts every 10 minutes. ~

™
Checking the box  Overwrite plotting period for all channels , 1t &ibletp 0s o
determine global settings that applies for all the charts. In this way Monitor i
will overwrite the settings that you may have previously edited with Plot e

Period and Plot Custom Dates menu (see next paragraph).

10.7.3 Chart appearance

Continuous Monitoring Flux Station

Handbook

By right -clicking on a chart window, you can modify the  appearance properties
of that chart , as the color of the grid, background , Styles, filters.

WSFXXXX: Bar Pressure (mBar) Query: 03/08,2000 17.09.05
WSFXXXX: Bar Pressure (mBar)

10250

10190

10170

10150

1013.0

10110

1008.0

With a right -click on the plot the following context menu will appear:

WEST Systems
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—hange Zoom {custom)

Set ¥ Scale

Plat custom dates

Change Color 3
Plak Skyle

Smooth

Plat period

=
S
3]
@
=
o
o
>,
0
7
o
=

Change Zoom : changes the y -scale of the plot.  This command will switch
among 3 options:

- Auto: selects automatically the best zoom fit

- Min - Max: it's the maximum zoom level that displays all the points.

- Custom: allows entering specific values (see Set Y Scale). Warning: this
option will not displa vy points outside the thresholds.

Set Y Scale : allows setting the minimum and maximum values to be
displayed when in Custom Zoom mode.

-% Plot custom dates . By default, the last x days of data are plotted (where X is

&~ editable through Plot Period menu), so th e right limit of the x -axis is the

X ™ current day at midnight. Selecting Plot Custom dates itds possible to p

[T date in the past.

28

g é Change color :allows changing the color of grid, background, plot and labels.

o

%, Plot style : allows switching between points -based and lines -based plot. If you

§ ‘é check the Display alarms threshold box, Monitor draws the plots basing on the

£ value represented by the point. The values above alarm threshold are drawn

o5 red, the values in pre -alarm yellow and the rest green. If the box is not

O+ checked or the channel doesndt have any alarm |
with the default color (see Change color menu above).

x

= Circles
= Lines
™ Circles and Lines

r Dizplay alarm thresholdz

Apply

Smooth : allows applying a filter on the plot. Three filters are available:
moving average, moving median and lowpa ss filter.

WEST Systems
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PAGE E

The Smooth period setting refers to Moving average and Moving Median filters.
IIR frequency is the cutoff frequency of the low pass IIR filter.

B sroooth period

— Smooth type
&+ None

" Moving average
" Moving median

IR lowpass filker

Smooth period [minutes) |1 440
IR frequency I[I. oo

Apply |

www.westsystems.com

Plot period : Sets the time period to be displayed. Enter for example 14 to
monitor the last two  -weeks of data.

10.7.4 Automatic bitmap export function

Monitor can be configured to automatically export the generated plots to

bitmap files.

The files are generated when the automatic scheduler of the application

updates the charts (see  global settings parag raph). To force the drawing and
writing of the files, select on the menu [File][Refresh all]

- Release 3.2

To activate and configure the function, select [File][Auto Bitmap Export]
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Channels  Windows 7

Refresh Al

Sekkings

Auka Bitmap Export

Exit

The following window will appear:

WEST Systems
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Automatic bitmap exporkt settings ﬂ

Cutput Folder I

— Credentialz

Uzer I

Cramain I

Paszwiard I

Filenarme Farmat I

Image settings

Bitrmap ‘width [pixel]  |540

Bitmap Height [pizel] |4BEI

www.westsystems.com

Apply Cancel

Insert into the field Output folder the pat h of the directory where you want to
have the files saved. Remember that when setting the folder, the directory
must exist. The application will try to access it when pressing Apply .

Examples:
C:\data \ export
\\'server \ data \ export

If the path requires part  icular credentials, because it is not accessible by the

user which started the Monitor application, insert into the fields User, Domain
and Password the needed credentials.

Otherwise just leave the fields empty.

- Release 3.2

Theninsertinto  Filename Format astring that will be used by the software to
assign a name to the saved file. You can insert into the filename the following
keys:
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%station% : Name of the station

%chid% : 1d of the channel (numeric)

%chname% : Name of the channel

%chdesc% : Description of the ¢ hannel
%monitored% : Id of the chart

%querydatetime% : Date and time of the chart drawing
%querydate% : Date of the chart drawing
%lastsampledatetime% : Date and time of the last sample
%lastsampledate% : Date of the last sample

The default value is %stat  ion%_%chname%

Any string which is not one of the listed key will be just replied into the name

files.

Finally, insertinto  Bitmap Width and Bitmap Height the dimensions (in pixel)
that you want the image files to have.

WEST Systems
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10.8 Query

The Query application allo ws you to extract the data from the database and to
save into a Microsoft Excel spread sheet or into a text file (CSV comma
separated value)

Run Query and sel ect the station(s) you want to query.

Station Name Description

Flux Station 2007

=
o
3]
%
£
g
1)
>
0
7
[}
=

Exit I” include inactive stations Nest >> |
c
Press the [Next >>] button. i=]
]
h o
< o
C
Frarm I2?!12J2DDB18.DD.DD To |1TJD1J2D1D12.DD.DD Last maonth | Last week | Last 24 haursl o %
c ®©
= 0
S
4
o 1
Station Chanrel Name Chanrel Descrption | [= =
i 2 o
g o O
3 S O
c Qo
WSF1104 COZ2 erg regression guality = O
WS5F1104 aCk Accumnulation chamber costant S %
WSF1104 MHurmS amples MurmSarnples O

104

Air Temperature
WSF1104 Wind Speed Wwind 5peed
WSF1104 Wind Dir Wind Direction
WSF1104 Fiain Fall Fiain Fall
WSF1104 FL1 W ater Flow
WSF1104 FLZ W ater Flow
WSF1104 Canductivity Canductivity
WSF1104 pH pH
WESF1104 whell Temp whell "/ ater Temperature
WSF1104 Lewvel Wiell W ater Level
WSF1104 FL3 Gaz Flow
WSF1104 AL statuz Accumulation chamber status
WSF1104 FilelD FilelD
WSF1104 coz average LI
WICET0A i 172 P

£ | Mext »» |

Set the date interval yo  u want to query and Select the Channels then press
[Next >>];
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The buttons [Last month], [Last week] [Last 24 hours] will help you by setting
a Nnstandardo time interval

Export in Datasheet

g Station | Channel Mame | Channel D escription | Records -
© WSF1104 FilelD FilelD 174
g WSF1104 ALK Accurnulation chamber cost... 174
) WSF1104 MNumSamples HumSamples 174
i) WwSF1104 Battery PowerSupplyy 174
= WSF1104 AC status Accumulation chamber status - 174
D WwSF1104 coz average 174
g WSF1104 Arrcoz Thinimum 174
. WSF1104 CO2 max Tnasimum 174
WSF1104 C02 devstd stahdard deviation 174
WSF1104 CO2 s flus 133
WSF1104 COZenq reqressian quality 133
WSF1104 BarP average 174
WSF1104 Bar.P min mninimLm 174 o
WSF1104 Bar.P max Tnasimum 174
WSF1104 Bar.P dewstd standard deviation 174
WEF1104 coz average 174
WSF1104 Aircoz TninimLm 174
WSF1104 C02 mawx Tnasimum 174
WSF1104 Cell Temp. average 174
WSF1104 Cell Temp. min minimum 174
WwSF1104 Cell Temp. max MaImLm 174
WSF1104 Cell Temp. devstd standard deviation 174
WSF1104 dF average 174
WSF1104 dF min Thinimum 174 ;I
=R AP iz P 174

« |

¥ Export all data

c
e
g
0 N
X m -
= " Ewxport statistics
LL
2 &
g g ¥ | fyerage Mumber of points per day
E & ™| Standard deviation |24
S ' ™| Wirirnuim
g 4 ™ Warimum
© o
= o) Export
£ 9
€2
o ®©
OI
A resume of the query is reported: The col umn
record are present in the time interval you selected for each channel;
By selecting [Export all data], y ou 0| | filgcertaining a row for each record

(and a column for each channel, plus one for the date/time)

By selecting [ Export stati st i cle tontaining ar 6 duinbergobrows a  f i
corresponding on the specified 0AMuexbmple, of poi
insert A10 for daily average, 240 for hourly average, etc. Query will generate

for each channel one column for every checked statistic (average, standar d

deviation, minimum , maximum).

After pressing the button you ha ve to choose the format (Excel or CSV) and
the output path

WEST Systems




Appendix A, Airbox

11. Appendix A - Airbox

General description

The air box is an hardware/software interface that convert the signal of Air
Temperature/  Relative Humidity gauge and Sonic wind speed / direction gauge
to a digital format compatible with the DF1A soilflux station.

The output of the air box is a RS485 with the standard WEST Systems pin out.
Since the AirBox is designed to be the last device i n the bus the RS485 line is
terminated with a 120 Ohm embedded resistor.

North Marker

@) O
=
i)
IS
n A
£
e ()
D n
£c
o 83

=
o 1
=
8
S8
c QO
= O
c C
o ®©
OI

Description Conf Unit Swé Off Sw6 On

Rain Gauge DF mm A8 AD

Wind direction D8 °N A7 AC

Wind Speed D7 m/s A6 AB

Air Temperature D9 °C A5 AA

Air rel.humidity DA % A4 A9

The air box is designed to be mounted on a 50 mm diameter pole. Avoid
obstacles that can affect the wind speed and direction measurement accuracy.
The blue marker must be pointed in NORTH direction, using a
compass, to get the correct readi ng of wind direction.

The rain -gauge must be levelled using the bubble gage
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Appendix A, Airbox

Connectors pinout
GILL Connections

Panel6+Tfemaleconnector PCBPIn

Pinl: +V12 RED 5) +12V
Pin3: SGND Green 8) Gnd
Pin5: TD Yellow 7) RD
Pin6: Gnd Black 8) Gnd
Pin7(T):RD Blue 6) TD

Air RH & T Connections

Panel6+Tfemaleconnector ~ PCBPin

Pin2: +5V Red 9) +5V
Pin3: Data Yellow 11) Data
Pin5: Sck Blue 10) Sck

Pin6: Gnd Black 12) Gnd

Rain Gauge Connections

Panel3+T maleconnector PCBPIn

Pin 2: SW_A 13)

Pin T: SW_B 14)
RS485 Connections
Panel6+Tmaleconnector PCBPin
Pin1:Gnd Black 4)Gnd
Pin2:A  Yellow 1)A
Pin3:B Green 2)B
Pin6:+V12 Red 3)+Vin

DIP switch settings

Swi1 Air RH% On
SwW2 Air T.°C On
SW3 W.Speed m/s On
Sw4 W.Dir °N On
SW5 Rain G. On
SW6 ID Base/Extended On
SwW7 Set Conf=05 Off
sSws8 Calibration enabled Off
SW7 : If your station firmware is older than release 9.14 please set SW7 to

ON in order to allow the correct configuration of the RS485 chain. You can
read the firmware release of the station resetting it. (Power off, wait at least
10 seconds and power on the station).

SW6: If two airbox are installed on the same RS485 chain the SW6 switch of
one of them must be set to On in order to avoid addresses interference.

SWS8: No actual user enabled function



Appendix A, Airbox

Gill sonic wind speed and direction gauge

Speed
1 Range 0..60 m/sec
1 Accuracy : 4%
1 Resolution : 0.01 m/sec

Direction
1 Range 0..360 degree North without
dead zone.

1 Accuracy : 3%
1 Resolution: 1 degree

Power supply
T 9..30 VDC 40 mA typical @ 12vDC

J2

Analog / Digital cable Amphenol Male  J3
1oy 1 1l +12v
Ji ws ¢
Signal Ground SGND 2 2 SGND
1 Gnd WD 3 3 —
g | +V RD g g | 7" RD
4 _ [ I GND S 2 1@_310 i .
5 7 7 X
g  Bxp n AirBox v 28
8 ::::2: w; 8)TD Gil <2
9) RD Gill e n))
GlgLL f wew 1 S
emale 1 10 g
N N
+12V S
Ji i 5™
1 Signal Ground SGNB g E
: a7 & 2 3
o 2 GND 5 £ ®
4 XD 6 o %
5 —7 =
6 — sk
7 —— RxD 0 Amphenol Male § '
8 —x .
9 —x Option 1 Digital only cable g
GILL female o O
=)
gs
. . . =
Gill configuration 5 &
M2 Gill Polar Continuous data format Option 2/3 S

mode

Ul Wind Speed Unit meter/se cond
O1 Comma Separated Format CSV

L1 CR/LF Message terminator

P1 Out rate 1 sample / second

B3 Baud rate 9600

F1 No parity 8 bit

H1 Power -up message on Test/Setup cable
NQ Node address not defined

E3 communication protocol E3 = RS232

Signal Ground
+V
Gnd

TXD

RXD

HA iLH

2

LL female

+12 tenD

<
N}

J1 ﬁ_o
. 3 = = ?o
If analogue output is present: 3= - o
= i 5 0
S6 = 0-60 m/sec Wind Speed analogue ;1 | o
ra‘nge OUtpUt Amph 6+T Female _;_ D:g FEMALE

C2 =Wrap around 0  -359°
T1 = 0..5 Volts analoge voltage output
(T2=4 -20mA)
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Appendix A, Airbox

To configure the GILL connect it via RS232 using a 9600 -n-8-1 configured
terminal.
Send a "*" to enter in the set mode and D3 to list the actual settings.
Send a
E3<Enter>
= and check it sending an
8 E<Enter>
=
% Turn off the GILL, wait 5 second and turn on it.
%) Enter * and D3 to check that the configuration changed.
é The GILL save the modifications automatically
Silicon Air Temperatu re and relative humidity gauge
ol Sensor specifications
0 I F 2 sensors for relative humidity &
temperature
1 Measurementrange:0 -100% RH
ol 1 1 Absol. RH accuracy: +/ - 2% RH
. e H (10...90% RH)
< 005] °e [ ]"o02 1 Repeatability RH: +/ - 0.1% RH
= rmen - = 1 Temp. accuracy: +/ - 0.4°C (5 -40°C)
N e b { Calibra ted & digital output
é ) B  Fast response time < 3 sec.
> & ol
i
o
= X 02) "
28
g g Probe schematics
ozT

J1
AMP 6+T MALE

R ]1 TMMBAT46
SEN1 D P2
VDD 4 VDD K k 45V %
SCK 3 SCK ANAN SCKD 3
DATA 2 DATA ANAN DATAD | ] = 2
1 GND [
GND T 5
SHTIX K R2 = 6
) A7
D2
TZB 5V
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Probe Layout (actual size)

Appendix A, Airbox

Amphenol 6T male

Air Temperature accuracy Vs. temperature

Error °C

Temperature accuracy

-40  -20 0 20 40 60 80 100 120

Measured temperature °C

Relative Humidity

accuracy Vs. RH%

Error %

Relative Humidity Accuracy

/
/

O B N W b O
A

0 20 40 60 80 100
%RH

120

Continuous Monitoring Flux Station
- Release 3.2
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Appendix A, Airbox

Rain Gauge

Gill

Connections:
| RS485-->0UT

| Rain Gauge -->IN-B
| Gill-->IN-A

Air TH & T. Probe

[%2]
pS
I Battery Voltage o
Testing, see note below o
= @
5]
PCB Layout E
S
=
c _
= 1) RS485 A A @
2 2) RS485 B =@
()] N ) = 1)
S m 3) +Vin zm
LL <.
= 4) Ground = @ | .
£ ® 5) Gill +12V =® 1, : —
s ; Il 1l * °
2o 6) Gill TD O e —
s . =40 [er T T Bwa X
= ! 7 G!" RD & 4 i i L O«
'y 8) Gill Gnd .,il‘_% 5 M3
S 9) Ss+5V +5v ] <o
= o I~ { =]
=3B 10) Ss SCK sck | A
5 11) SsData | Deto [J [
- 12) ssend o [ I gy nm e
i w e JCTE ]
13) Rg Sw.A Rg U - Ef%EJ
I~ 1 I‘ = |
14) Rgsw.B | Ro [] Tttt
Jio ﬂ=ﬂcs
1!?‘1
L

\ Airbox_II.ddkb

The correct working of RAIN gauge, when the stati onis in stand -by,
is substained by the internal NiCd battery. To allow the proper
operation of the system the battery voltage must be more than 4.6

Volt.

To test it:

1) power off the station;

2) measure the NiCd battery voltage;

3) drop 100 cc of water inside the RainGauge: the 4 LED lights
must Flash for a 1/5 second period per each raing gauge balance

"click".
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Appendix A, Airbox

Rain gauge

Manufacturer : LSI-LASTEM
Ordering co de: DQA130
Heated Rain gauge
Range: incremental

Accuracy 1% E
Resolution 0.2 mm a
Collecto r surface area: 324 square centimeter £
Collector area diameter  : 203 mm 7
Temperature range 0..+50°C %
s
Rain gauge support for 50 mm diameter mast mounting %
AirBox
While the FluxStation is in stand -by state the airbox reads and store the

reading of the rain gauge . The airbox is power supplied with a 3.6V
rechargeabl e battery thatodés chaamglgid cycke. t he

Check

To check the calibration of the raingauge:

Enter, slowly, 1.0 liter of water in the funnel. The reading must be increased

of 30.8 mm.

Since the rain gauge <channel reading is ¢
you made, in order to do not confuse tests with real rain.

Water collection funnel

<€

- Release 3.2

Water filter
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Reed ampolla switch

rd
-

balance / magnet

WEST Systems




Appendix A, Airbox

Remove the cover

Unscrew the 3 bolts

www.westsystems.com

Remember to
remove
the block

O\ 2 spirit level

- Release 3.2

\4

W] [T
% T\Ievelling bolts

In order to have a correct working the raing -gauge must be levelled by
trimming the 3 levelling bol ts. A spirit -level will help in the levellin g.
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Appendix W, Wi -Fi Telemetry

12. Appendix W T Wi-Fi Telemetry

The Wi-Fi telemetry allows integrating the flux station into an existing |IEEE
802.11 network.

For this purpose, the station is equipped with an industrial grade serial server:

Moxa NPort W2150A -T.

The station is equipped with a native RS232 communication channel |, which is
converted into an Ethernet channel by the serial server . This device is
configure d as a TCP server: it waits for an incoming connection. Once it is
contacted by TCP client (WS-Scada application) , a socket is opened and the
data transfer can begin.

12.1  Specifications

Serial Server Moxa NPort W2150A  -T specifications:

Ethernet Interface

Number of Ports: 1

Speed: 10/100 Mbps, auto MDI/MDIX

Connector: RJ45

Magnetic Isolation Protection: 1.5 KV built -in

WLAN Interface

Standard Compliance: 802.11a/b/g

Network Modes: Infrastructure, Ad -Hoc

Transmit Power:

802.11a: 14 dBm (typical)

802.11b: 17d Bm (typical)

802.11g: 15 dBm (typical)

Receive Sensitivity:  -80 dBm

Radio Frequency Type: DSSS/OFDM

Transmission Rate:

802.11a: 54 Mbps

802.11b: 11 Mbps

802.11g: 54 Mbps (max.) with auto fallback (54, 48, 36, 24, 18, 12, 11, 9, 6,

5.5, 2, 1 Mbps)

Transmiss ion Distance:

Up to 100 meters (in open areas)

Wireless Security:

A WE P -bit/628 -bit data encryption

A WPA, WPA2, 802.11i: Ent-ShaeKdygeK)madele and
A Encrypt i-bin TKIP/AES8-CCMP EAP-TLS, PEAP/GTC, PEAP/MDS5,
PEAP/MSCHAPV2, EAP-TTLS/PAP, EAP-TTLS/CHAP, EAP -TTLS/MSCHAP, EAP -
TTLS/IMSCHAPV2, EAP -TTLS/EAP-MSCHAPV2, EAP-TTLS/EAP-GTC, EAP-
TTLS/EAP-MD5, LEAP

Antenna Connector: Reverse SMA

Serial Interface
Serial Standards: RS -232/422/485 (DB9 male connector)

www.westsystems.com
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Appendix W, Wi -Fi Telemetry

Off -line Port Buffering:

NPort W2150A: 20 MB

Serial Line Surge Protection: 1 KV (level 2)

Serial Communication Parameters

Data Bits: 5, 6, 7, 8

Stop Bits: 1, 1.5, 2

Parity: None, Even, Odd, Space, Mark

Flow Control: RTS/CTS, XON/XOFF

Baudrate: 50 bps to 921.6 Kbps

Serial Data Log: 64 KB

Serial Signals

RS-232: TxD, RxD, RTS, CTS, DTR, DSR, DCD, GND
RS-422: TxD+, TXD -, RxD+, RxD -, GND
RS-485 -4w: TxD+, TXD -, RxD+, RxD -, GND
RS-485 -2w: Data+, Data -, GND

Environmental Limits

Operating Temperature:

Standard Models: 0 to 55°C (32 to 131°F)

Wide Temp. Models: -40to 75°C ( -40to 167°F)

Storage Temperature: -40to 85°C ( -41to 185°F)
Ambient Relative Humidity: 5 to 95% (non -condensing)

Power Requirements

Input Voltage: 12 to 48 VDC

Power Consumption:

NPort W2150A: 237 mA @ 12 VDC
NPort W2250A: 237 mA @ 12 VDC

Standards and Certifications

Safety: UL 60950 -1, EN 60950 -1

EMC: CE, FCC

EMI: FCC Part 15 Subpart B Class A, FCC Subpart C/E, VCCI, EN 55022 Class

A

EMS: EN 55024, EN61000 -4-2 (ESD), EN61000 -4-3 (RS), EN61000 -4-4 (EFT),
EN61000 -4-5 (Surge) , EN61000 -4-6 (CS), EN61000 -4-8, EN61000 -4-11
Radio: CE (ETSI EN 301 893, ETSI EN 300 328), ARIB RCR STD -33, ARIB
STD-66

Power Line Surge Protection: 2 KV (level 3)

Reliability
Alert Tool: RTC (real -time clock)
Automatic Reboot Trigger: Built -in WDT (watc hdog timer)

12.2 Configuration

The serial server can be configured through the web interface using a common
web browser. Please follow the steps below:

1- Connect the W2150A LAN Interface to a laptop using an Ethernet cable



Port

Operation mode

Appendix W, Wi -Fi Telemetry

Switch on the W2150A . If the W2150A is connected inside the station,
switch on the Radio Power Supply (command 2.2 Set Radio , see
Chapter 5 for details).

Open the web browser (e.g. Chrome, Firefox) and digit the W2150A
address, which is written on a label on the W2150A case. If the IP

addr ess is unknown , reset the unit to the fabric configuration using the
reset button: the default address is reset to 192.168.126.254.

Default access parameters are: user admin , no password.

Access to Serial Port Settings / Operation Modes and configure as
following *

Mode TCP Server
TCP Port 4001

Mode: TCP Server
TCP Port: 4001

Operation Modes

Port Settings

-4

| TCP Server j

TCP alive check time 7 (0 -99 min)

Inactivity time 0 (0 - 65535 ms)

Max connection

-

[1=]
lgnore jammed IP Im
Allow driver control Im
TCP port [4001
Cmd port 966

Connection goes down

Data Packing

Packet length

RTS ¢ always low ¢ always high
DTR ¢~ always low & always high

IU (0-1024)

Delimiter 1 Inu (HEX) [T Enable
Delimiter 2 IUU (HEX) [T Enable
Delimiter process Do Mothing = |(Processed only when Packing length is 0)

Force transmit |[] (0-65535 ms)

www.westsystems.com
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Appendix W, Wi -Fi Telemetry

6- Access to Serial Port Settings / Serial Parameters and configure as

following:
Baudrate 38400
Parity None
= Data Bits 8
8 Stop Bits 1
0
g Flow Control None
5 Interface RS232
&
3
= Port | Alias Bard rate Parity
% 1 | |3a4un vI INnne vl
Diata bit Stop bit Flow contral FIFCQ Interface

|8 =] [1 x| |wene x|  |Enable -] |Rs-232 ~|

7- Access to Network Settings / Ethernet/Bridge Settings and disable Ether
brige. I f you want, you can set an | P Addr es
when connecting to the Ethernet Port (e.g. for setting the unit).

Network Setting - Ethernet/Bridge

Hetwork Setting - Ethernet/Bridge

Ethernet bridge IDisahIe 'I
IP configuration I Static 'I

&
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§ IP address [192.168.0.55]
g Netmask |255.255.255.0
= Gateway |

For more information on Ethernet Bridge mode, please refer to Moxa
manual.

8- Access to WLAN Settings / WLAN and configure as following:

IP Configuration: Static
IP Address / Netmask / Gateway: your network administrator will
provide this information.
Please take note of the IP Address be cause youbll need to input
information to WS  -Scada.

WEST Systems
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9- Access to WLAN Settings / Profile and set the Network Type to
Infrastructure. Press General andinput t he SSI D of the net
willing to connect to. Press Submit .

WLAN Profile Properties

General Properties

Profile name |Infrastruc1ure|

Operation mode Auto

J

SSID |yourssiD
Fast roaming Disable =«
Scan channels - 1 MiA =
Scan channels - 2 MA -
Scan channels - 3 MNA -

Extended disconnect detection Disable -

 feee]

; Submit

10- Accessto Security and i nput the type of authentication, encryption and
password of the network youdre ®ubmit.i ng
Press Activate .

11- You can leave the other options to default. The W2150 is now ready to
operate. Disconnect the Ethernet cable and reset the power supply.
Now the W2150 will try to connect to the Wi -Fi network. If the unit is
within the Wi -Fi range, check the status LED of the W2150 (WLAN and
signal strength) to verify the correct configuration.

* The configuration is  already setup as the W215 O leaves the West Systems
fabric. Therefore, there is no need to apply that step unless you made a fabric
reset of the unit.

12.3 WS -Scada Configuration

Once the W2150 is properly configurSeatlaony ou
the new IP address to connect to.

1- Within WS -Scada GUI, select the Menu Options , then Show Advanced
Menu .

2- Right -click on the name of the station that needs to be configured.
Select Edit Telemetry

www.westsystems.com
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Appendix W, Wi -Fi Telemetry

7-

Sel ect -1 PDCPaedemetry type , as shown in the following
screenshot.

Fill the IP Address field with the IP address you just entered in the
W2150 configuration (menu WLAN Settings ). Your Wi -Fi network
administrator will provide a valid IP address.

Fill the 1P Port field with the port number you just entered in the W2150
configuration (m enu Operation Modes ). Default is 4001.

Finally, set the  Polling Frequency and Polling start with values coherent
with the station configuration, in particular:

o Timing 0 (Analysis frequency) will determine the frequency of the
interrogations (even though y ou can decide to interrogate less
frequently than the sampling; in this way W S-Scada will
download multiple measures for each interrogation).

o Timing 30 (Radio ON) will determine the start time of
interrogation. For example: if Radio ON is set to 600000 mse c(=
10 minutes), the station will turn on the W2150 every hour with
10 minutes delay (00:10, 01:10, 02:10, etc.).

Give a few seconds to the W2150 for powering on and connecting
to the Wi -Fi network. We suggest setting the Polling Start to the
Radio On set ting + 1 minute = 11 minutes.

o Timing 31 (Radio OFF): make sure WS -Scada has enough time to

interrogate the station before it switches the radio OFF.

Press Save changes to finalize the operation.

x
Station name |W5F15'I]2

Description JSoil Fiux Station
Station address poor—
Type =]
c o

Telemetry type | TCP-IP |

Cormpon. | ] e [

IPaddress  [192.168.10.35 IP Pat 4001

Number | Path |

Polling frequency IEver:.r &0 minutes j

Poling start {00:11:00

Save changes
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12.4 Connections

A T Serial Communication

Since both the W 2150 and the flux  station are equipped with a DB9 Male

RS232 port, a NULL MODEM RS232 cable (furnished) is necessary to connect

the unit.

Plug the cable between the W2150 (1l abel i
flux station (|l abel ARS®B320), as shown in f

www.westsystems.com

Null modem cable

- Release 3.2
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Note: the station is equipped with a second RS232 port (located on the CPU

board, near the RUN LED). This is a hardware independent serial port, but has

identical function than the RS232 on the panel. The two ports can be used
indiscriminately.
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Comm. Cable pinout

Moxa Side Rack Side
s s
O—3 —T1°
P | M
o3 Bisia 1o
T Wi NP
| & - a2
O_T DO NOT CONNECT PIN 9{5——0
o—— s

DE? 9 Pins Female DB? 9 Pins Female

B 1 Power supply

The W2150 is equipped with both a 3-pin terminal strip  and a jack connector,
for power supplying.

West Systems provides a power supply cable which makes use of the first

option. The wiring is explained below:

W2150 Power supply cable

Wire Signal Wire color W2150 terminal
1 N.C.

2 +12V White A+Vo

3 N.C.

4 GND Black iV o

The power supply cable needs to be connected to the internal connector panel
of the flux station (labe | A Power AO0) ;

12.5 External Antenna

In order to optimize the range of the W2150 (maximum distance between the
station and the Wi - Fi access point), West Systems provides a 2.4 GHz external
antenna. This must be pointed in direction of the access point.

Connec t the coaxial cable to the pass -through connection on the right panel of
the station
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Protect the connector with self-boldingtape.

www.westsystems.com

Pay attention to antenna polarization (Vertical in the picture).

VERTICAL POLARISATION uP

HORISONTAL POLARISATION RIGHT

- Release 3.2

The antenna is furnished with a tilt
adapter to point the antenna in the
vertical plane. Due to space problems
the tilt adapter must be assembled by
you.
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13. Appendix | T WS-TOX-H2S

Power supply in

Inlet Outlet Analog 4-20mA Output

=

Signal

2 Black (L)

4 RED (H)

Sensor specifications

Ambient conditions:

Air temperature  -40°C to 65 °C

Air pressure 700 hPa to 1300 hPa

Air RH5% - 95% non condensing .
Expected sensor life > 24 months.

Chemical cell order code: WEST H2S  -BH
Detector order code: WEST TOX  -05-H2S-BH
Factory calibration: 20 ppm

RMS Noise <= 0.02 ppm

Zero Offset <= 0.2 ppm

Max Overrange >= 200 ppm

The che mical cell reaction is:
H,S+20 =~H SO ,
the gas sample specific consumption is very low:

2.5 x 10 -10 moles/Sec per ppm

WS-TOX-H2S

www.westsystems.com
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PAGE H

Consideration about the use of TOX - 05 family sensors to measure flux
with the accumulation chamber method.
Due to this consumption the H2S flu x is methodically underestimated by a -
10% with the Accumulation Chamber A and by a -5% when using the
accumulation chamber B. Then we advise to use the accumulation chamber B
= except when the flux is very very low.
8
£
2 Hydrogen Sulfide Detector
>
2 Cross sensitiv ity tables
“;’_ Unfortunately, the hydrogen sulphide detector is affected by cross sensitivity
% with several gas species: In the table below these cross sensitivity are
reported:
Test @ ppm Reading ppm
SO, Sulfur Dioxide 20 < 1.60
NO Nytrogen monoxide 50 < 1.50
NO, Nytrogen dioxide 10 < -3.00
Cl, Chlorine 10 < -2.50
H, Hydrogen 400 < 0.60
C,H, Ethylene 400 < 0.40
CO Carbon monoxide 400 < 2.00
- NH; Ammonia 20 < 0.02
S
g ~ Example: If the detector is exposed to a 20 ppm, concentration of sulphur
X o dioxi de the reading can reach a maximum of 1.60 ppm.
T The reading is negative when exposed to chlorine or nitrogen dioxide.
(@ )]
cC ®©
= O .
Il Station
c ) )
o . Detector Pin Signal
= ® O 1 10 x Not used
8 Signal 2 Signal High x
S 8 o ® © © 3 Analog Gnd
=5 2 Black (L) o~ 4 +12vDC
S e ° 2 5  GND
oI 4 RED (H) ®e ® e 6 EV x Not used
7 Signal Low x
O O J 8 v
9  +24VDC
Equivalent circuit
= azoe. @
q) Detector 4-20mA loop
G Signal High
>\ On board load resistor: 100 Ohm
Signal Low
(D Analog Gnd
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Hydrogen Sulfide Detector Calibration
Calibration dates:

£
Date: By: 3
%)
Standard gas mixture: ppm Zero: |ppm g
. . >
Barometric pressure HPa AirT. 50 %
o}
=
Date: By: §
Standard gas mixture: ppm Zero: | ppm
Barometric pressure HPa AirT. o
Date: By:
Standard gas mixture: ppm Zero: |ppm
Barometric pressure HPa AirT. o
5%
™
©
(2]
5
Each time a measurement campaign is initiated the instrumental response of E

the gas sensors must be verified and, if necessary, their calibration fine tuned.
To simplify the explanation see the following example:
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Calibration control example:

Before verifying the calibration turn on the instrument and leave it on for a
minimum of 20 minutes to stabilise the temperature of the detector.

Stepl: Verifying the zero:

Inject a flow (1 liter per minute) of nitrogen, or synthetic air, into the
instrument and on the palmtop screen read the concentration.  Obviou sly, it is
important that the injected mixture not contain the target gas.

The method for injecting standard gas mixtures is explained in detail in the
following pages.

Step2: Verification of the span:

Inject a standard mixture containing approximately 70% of span value (The
concentration must be > 50% and <100 % of span ) and check the response of
the instrument.

WEST Systems
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PAGE E

TOXO05 - Detector Calibration
Step 1 : Calibrating the Zero

Fill a 5 liters Tedlar -bag with nitrogen , or synthetic air and connect it to the
instrument:

www.westsystems.com

the instrumentpump will be activated automatically by Calibra

5 Liters Tedlar-bag

- Release 3.2

Replacing the sensor head
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& TOX-05-H2S Detector

Remove the 2 socket head screws
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# TOX-05-H2S Detector

~

¢

Hydrogen sulfide

“smws-tox-Hzs: [ IR
Now proceed following the

m_lmw instruction fromstep 1tostep4.

\ (Step 4) Remove the O-ring gasket

www.westsystems.com

(Step 3) remove the online adapter

<€

(Step 2) remove the flange

€

ADDRESS combo box
w (Step 1) remove the socket head screws

<€

- Release 3.2

& TOX-05-H2S Detector
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Hydrogen sulfide

~snws-Tox-+Hzs: [

l_M

Extract carefully the sensor head
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Now install the new sensor head WS-H2S-BH-Head (Orange cap) and re -
assemble the detector. Please check the O -Ring status and check the sealing
of the sensor head/on line adapter.

After changing the he ad you have tore -calibrate the detector.

Flux and concentration calibration results

In the plot below the "base line" of the hydrogen sulphide detector output is
reported. The initial drift is due to the sensor temperature adjustment when
the pumpis s witched on. The injected gas mixture was the laboratory air.

In the plot below the stability of the hydrogen sul fide detector output is
reported. The injected gas mixture at 1 liter per minute was 20.3 ppm of H2S
in nitrogen.












