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PRECAUTIONS FOR ASSEMBLY AND OPERATION

Installation :

The sensor :

e The sensor mounting flange must be welded directly to the flue duct without any
intermediate piece, to prevent stray reflections.

e  For flue duct diameters of less than 1 meter, it is imperative that the flange be
mounted such that the long side of the sensor is parallel to the direction of the flue
gas flow.

¢ The mounting flange of the sensor must be mounted such that the sensor is flush
with the inner wall of the flue duct.

¢  Comply with the radius of curvature of the fibre optics (10cm minimum)

¢ Do not exceed the maximum fibre optic temperature on the sensor side (350°C with
sweeping air as per recommendations). The sweeping air must be dry and oil free.

e As soon as the sensor is fixed to the flue gas duct, the sweeping air and the heating
resistor must be in operation at all times to avoid condensation which would result
in dirty deposits which could clog the fibre optics.

The electric panel :
e Keep the cabinet electronic away from any sources of heat and vibration, whilst
ensuring that the fibre optics are not too tight.
e Pay attention to the signal & supply cable routing in order to keep them away from
any power cables.
e The power supply of the panel must be made in TN-S (equal-potentiality of Neutral
and Earth)

Before energising :

o Make sure that the mains voltage corresponds to the voltage chosen on the S2
switch (upper left of the main printed circuit board)

¢ Do not activate the voltage selector switch S2 when the unit is energised.

o Make sure that the wiring is correct and that all the terminal screws are tightened.

NOTE: A correct positioning of the fibre optics in their housings on the sensor and
panel side is indispensable in order to avoid any loss of sensitivity of the unit, and to
ensure its optimum operation. Any change in positioning of the fibers in their fitting
requires an operation to "Commissioning" (see §6.1 page 32), recalibration (§5.3.2
page 22) and zero adjustment fouling (§5.5.1.2 page 26).
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Detail of the front face of the main board:
o "Status" lamp :
Push buttons LCD Graphic display « Set = in waiting
» Slow flashing = in operation
¢ Rapid flashing = fault on the unit
\ DUST MONITOR
TOV CE
:
EN ATTENTE / STANDBY

OFF = — — EN FONCTION / RUNNING

------ ERREUR / ERROR
ON

ENTREE EXTERNE DEFAUT SORTIE 4-20mA
CHAUFFAGE CAPTEUR RELAIS / RELAY RELAIS DEFAUT EXTERNAL INPUT 4-20mA OUTPUT FAILURE
SENSOR HEATING 1 2 3 a FAILURE RELAY 1 2 1 2 3
O O O O O O C ) & e &
Sensor sweeping air Relay status Fault relay External Input 4-20mA fault
heating supply lamp 1t04 status status lamp
Figure 3 — Main board front face

1.2.2 - Transmitter/Receiver unit

It comes in the form of an aluminium housing.

The transmitter fibre optic and the receiving fibre
optic are fitted on top in order to connect the
sensor to the panel.

The transmitter / receiver unit is connected to the
main board (CN10 and CN11 connectors) by two
ribbon cables.

Figure 4 - Transmitter/Receiver unit
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2.3 - Principle of monitoring fouling

Despite the presence of sweeping air to the sensor that will protect the fibre optics from both flue gas heat and
dirt deposits, there still remains a long term risk of contamination.

To assess this contamination and as a consequence correct the dust measure or opacity, the light emitting fibre
optic comprises a return channel for measuring the light reflection emitted from any dirt which might be on its
surface, using a glass rod located at the tip.

When the fibre optic is clean, there is some reflection due to the glass.
When impuirities stick to the glass at the tip, the reflection varies according to the colour and quantity of dust.

Monitoring fouling then consists in correcting the dust measurement of the receiving fibre optic according to the
evolution of the reflected light in the clogged return channel of the fibre optic transmitter.

On the other hand, the on-screen display and 4-20mA output allows the evolution of this fouling over time to
be known, enabling to predict or trigger human intervention for cleaning of the fibre optics.

In the same way as the ZFDM-4 calibration, the return channel of contamination measure varies with the type
of dust present.
To make an effective correction, a learning period is therefore necessary.

To do this, we measure the return channel when the fibre optics are clean, and the device is allowed to "live"
until a signal variation of the channel is sufficient to get a high precision of the correction to be made.

At this point, we insert into the calibration control unit, the dirty fibre optics, then the cleaned fibre optics.

The difference between these two measures in the control calibration unit and the signal difference of the return
channel will define the correction to be made.

Obviously, all these monitoring and correction operations are automatically carried out by the unit, under the
supervision of the operator.
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3 - INSTALLATION OF THE ZFDM-4

3.1 - Fitting the sensor in the duct

Flue Gas Ductf\

X

A

Sensor positioning |
if D < 1m

[}
Sensor positioningi/ -

if D> 1m

Flue Gas Direction
5 x

LN — N

\4

Figure 6 - Positioning the sensor

A circular for the management of prevention of pollution in
particular requires the following statement:

"The sensor should be installed at a measuring section
that meets the conditions of validity as defined in the
AFNOR NFX 44-052 standard."

It is recommended:

« to position the sensor so that its long axis is perpendicular
to the direction of flow of the flue gas.

* to insulate the sensor giving free passage to the fibre
optics

In the case where diameter D of the duct or chimney is less
than or equal to 1m, the sensor support should be
positioned such that its big axis is parallel to the direction of
flow of the flue gas.

So as to not disturb the measure, it is imperative that no
element is placed inside the duct at less than 1m from the
sensor.

The sensor must be fitted such that it is flush with the inside
duct wall.

¥

/

g

CORRECT

Sensor support

Inside duct

WRONG

Figure 7 - Installing the sensor
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Sensor dimensions with its support :

125
78

112 30 125

Sweeping air
Connection
(tube @ 6-8 mm)

260

260
220
200

Pressure tapping
(Flexible tube)

4

&

Figure 8 - Sensor Support Figure 9 - Sensor

Connecting sweeping air to the sensor

The sweeping air supply will be from a dry air network, clean and oil free. A filter regulator will be used, the
displayed pressure will be 400 mbar, the flow rate being about 2 Nm?3/h.

The sweeping air must be installed and commissioned before fitting the fibre optics for:
e keeping the sensor clean (dusty flue gas cannot enter the sensor, the sweeping air causes a barrage).
¢ maintaining a temperature level below 200°C at the fibre optic tips.

An internal pressure tapping point for the sensor is provided and must be connected to the electric panel using
the flexible tube provided.
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e The fibre optic transmitter E1 is connected
to the transmitter/receiver unit E2 in the upper
right fitting of the panel.

E2 e Unscrew screw E3 so that it does not hinder
es | the placement of the fibre optic.
£ ¢ Position the fibre optic in its placement by
following the centring spacer, and press it until the
= stop.
e Block the fibre optic transmitter using the
E3 screw.

— e The fibre optic receiver R1 is connected to
the transmitter/receiver unit R2 in the lower right
R1

fitting of the panel.

R3 e Unscrew screw R3 so that it does not
rz | hinder the placement of the fibre optic.

e Position the fibre optic in its placement by
following the centring spacer, and press it until the
stop.

e Block the fibre optic transmitter using the
R3 screw.

Figure 15

Place the fibre optics in their placements in the sensor until the stop (see figure 8, page 13); their fixing is
ensured by the light blocking of the V tagged screws.

NOTE: A correct positioning of the fibre optics in their housings on the sensor and panel side is
indispensable in order to avoid any loss of sensitivity of the unit, and to ensure its optimum operation.
Any change in positioning of the fibers in their fitting requires an operation to "Commissioning” (see

§6.1 page 32), recalibration (§5.3.2 page 22) and zero adjustment fouling (§5.5.1.2 page 26).

3.2.4 — Electrical connection

By, = L el ,,.,000, =

PH &+ N _TC. | NO CO NC| NO CO NC | NO CO NC| NO CO NC NO CO N | || Y+ 1 %271 *37 |+
Tanteur Relais 1| Relais 2 telais 3| R lais 4 ; 3 xt. 1 xt, 2| il

Mains
supply

e

Heating Outputs Outputs Output External 4-20mA outputs
resistor Relay 1 and 2 Relay 3 and 4 Fault relay Inputs

Figure 16 - Main board terminals

SPDT contact :

CN1 : Mains supply 230V~/115V~

CN2 : Sensor heating supply

CN3 :Relay 1 and 2 outputs (1 SPDT contact)
CN4 : Relay 3 and 4 outputs (1 SPDT contact)
CN5 : Relay fault output (1 SPDT contact)
CN6 : External inputs (Not used)

CN7 :4-20mA outputs (3 isolated outputs)

CO = Common, NO = Normally Open, NC = Normally Closed
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CNL1 : Mains supply :

Connect the phase (terminal PH), neutral (N terminal) and Earth (earth symbol) to the connector CN1.
Power can be 230V~ or 115V ~ (+10% / - 15%), 50 or 60Hz, the consumption of the unit alone is 50VA, to
which must be added 500VA if the sweeping air heater is used.

Protect the power supply by a suitable circuit breaker, used on an appropriate section of cable.

CN2 : Sweeping air heater supply :

In the case where the sweeping air heater is used, connect it to CN2 following the instructions in paragraph 2.2.2
The connection must be carried out with the power-off, and the mains supply isolated.

CN3 : Output relays 1 and 2 - CN4 : Output relays 3 and 4 :

Connect the relay outputs 1 and 2 in CN3, and relay outputs 3 and 4 in CN4

Each relay has a SPDT contact, the breaking capacity is 1A / 125V / 60W.

When the relay is at "Rest" position (relay not energized), the "Common" terminal marked 'CO' and the
"Normally Closed" terminal marked 'NC' have continuity. The corresponding indicator lamp is not lit on the front.
When the relay is set to "Work" (relay energized), the "Common" terminal marked 'CQO' and the "Normally Open"
terminal marked 'NO' have continuity. The corresponding signal lamp is lit on the front.

CN5 : Relay fault output :

Connect the relay fault output in CN5.
This relay has a SPDT contact, the breaking capacity is 1A/ 125V / 60W.
The relay is supplied failsafe (positive safety).

In the event of a fault (or power failure), the contact is between the terminal "Common" marked 'CO' and the
terminal "Work" identified 'Normally Open (NO)'. The corresponding signal lamp is lit on the front (if the device is
powered).

If there is no fault, the contact is between the terminal "Common" marked 'CO' and the terminal "Normally
Closed" marked 'NC'. The corresponding indicator lamp is off on the front.

CNG6 : External inputs :

2 inputs "Dry contacts" can be connected here. (Future functionalities).
DO NOT CONNECT POWER SUPPLY SOURCES.

CN7 : 4-20mA Output:

Connect the 4-20mA current outputs in CN7.

These outputs are active and should be connected only to passive inputs.
The load should not exceed 750Q for each output.

Comply with the Polarity.

If a current output is configured in the device and no device is connected to it (or the fuse of this output is faulty),
the corresponding signal lamp lights-up on the front.

\ 0,000, =

L1 111

Mains Heating Outputs Outputs Output External 4-20mA outputs
supply resistor Relay 1 and 2 Relay3and 4  Fault relay Inputs
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CN8 — CN9

: Liaison série RS232 ou RS485:

GPannnH

A serial link is available according to standard RS232 and

RS485 standard (2 wires).
RS232

Female DB9 connector « Connect to CN9 if you wish to use a connection with a DB9

RS232

» Connect to CN8 if you want to use RS232 or RS485 output

with screw terminals.

—» RS232
Screw terminals You can use either the RS232 connection or RS485 by

connecting the corresponding outputs, but it is not possible to

—» RS485 2 wires use two connections at the same time.

Screw terminals
Refer to section 5.5.3 (page 28) to configure the serial port.

4 - FUNCTIONALITIES OF THE ZFDM-4

W Display

2 measuring scales separately adjustable from 10 to 1000mg, with automatic transfer from one to
the other .

Display resolution : 0.1 mg (for a scale <=100mg), 1 mg otherwise.

Adjustable damping from 1 to 120 s

B Monitoring of fouling

Monitoring and correction of fouling after a learning period
Pre-fouling alarm with adjustable maximum

B Output current

Three 4-20mA output currents separated and electrically isolated.
Each output can be configured for one of the two scales for the clogging condition of the unit
Monitoring of the status of the 4-20mA outputs and possible generation of an alarm.

B Thresholds

Four definable thresholds on both scales
Each threshold can be defined independently as high or low threshold.
Each threshold can control a relay.

Monitoring and managing of sensor faults.
Sensor faults : low temperature, thermocouple fault, sweeping air pressure fault
General faults : luminous flux emission control fault, measuring chain fault

B Time and date

B Various
[ ]

Time-dating of appearance and disappearance of faults / alarms

Clear Display on a graphic LCD

6 Push-buttons for navigating menus (Next / Previous /+/-/ OK / Cancel)

Serial connection RS232/RS485 (1200 to 38400Bds, 8 bits, no parity, 1 stop bit)

4 configurable relays, 1 General fault relay

Choice of display in French or English

Daily monitoring of two measuring chains (low range and high range)

Graphic display of the evolution of the adjustable measure from 2 minutes to 24 hours
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To enter into the various menus, press a button.

The general menu is displayed :

Scroll the menus by pressing 7 or ¥ and confirm with OK, or press

ESC to return to normal display.

Pressing OK validates the chosen menu, pressing ESC cancels the operation and returns to normal display.

5.1 - Information Menu

The information menu allows to display by successive screen pages :

The information concerning the sweeping air heater of the sensor
-> Current temperature, Control range, Measure pressure

The configuration of the measure

- Low scale, high scale, units, damping, calibration control unit value

The setting of thresholds

-> Value and type of threshold
Use of relays

- Relay allocation
Control of the light (")

- Current value of the LED, setpoint value...
electronic synchronisation data (")
The measuring amplifier gain data ()
Setting of the 4-20mA N° 1 output

- Use, monitoring, adjustment, current value
Setting of the 4-20mA N° 2 output

- Use, monitoring, adjustment, current value
Setting of the 4-20mA N° 3 output

- Use, monitoring, adjustment, current value
Fouling
Operation
Memorised alarms
Program version

From the general menu, choose the menu "INFORMATION", pressing 7 and ¥ and confirm with OK.
The information is displayed per page by pressing the buttons - and « . Press ESC to exit.

NB : The page "MEMO FAULT" displays the last alarm which occured. It is possible to scroll the alarms in

memory by pressing 7'and ¥. To erase the memory, press OK.
(") : this information might be asked of you, if you contact our after-sales service.
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5.3.1 - Pre-Calibration (Commissioning)

This menu enables to carry out a first calibration of the unit in order to have a reference measure of the
ZFDM-4 to be able to later adjust it after a weighing measurement.

From the "CALIBRATION" menu, select the sub-menu "Pre-Calibration" using 7 and ¥ and confirm with
OK.

The sub-menu "PRE-CALIBRATION" is displayed.

The fibre optics inserted into the sensor in the duct, and installation (flue

gas) in operation, display the measure required using — and ¢« . The | H& LU & measures
measure displayed must correspond to an objective value and be close to o MG
reality, without necessarily being precise, since it will be tuned later by i

comparison with a weight measure. 7> = [Addust
Using 7'and V, the sensitivity of the unit can be adjusted. ed = Gain 2

Press OK to confirm the displayed measure.

The unit will then attribute a provisional value to the calibration control unit to have a measuring base. For this,
you will be asked to insert the calibration unit between the fibre optics and to initiate a calibration. Follow the
instructions on the screen.

The unit is then pre-calibrated and will display a base measure which can later be tuned and corrected by a
weighing measure.

Before any calibration operation, the ZFDM-4 must be left energised for
the previous 24H, door closed, in order to homogenise and stabilise the
internal temperature of the ectric panel. .

5.3.2 - Calibration

This menu allows to re-do a unit calibration.
From the "CALIBRATION" menu, select the sub-menu "CALIBRATION" using 7'and ¥ then confirm with OK.

The value of the calibration control unit is displayed. Press OK to confirm or if necessary to modify it using the
buttons 7, ¥, > and « .

Follow the instructions displayed on the screen.

5.3.3 - Checking (Verification of drift)

This menu enables to verify that the calibration is always correct.

From the "CALIBRATION" menu, select the sub-menu "Checking" using 7*and ¥ then confirm with OK.

Follow the instructions displayed on the screen

The menu then displays the value of the calibration control unit (comparison value) and the values measured on
the two measuring scales.

If the difference between the calibration control unit and the measured value is judged to be too great, press OK
to restart a calibration.
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The sub-menu "Weight Measure Correction" displays:

If a recording of measurements was made, a message indicates that an
average was calculated and is available for the use of reference measurement. Then press OK to use it.

Buttons 7 and ¥ allow to choose the value to be modified (Result of the
weighing measure or measured by the ZFDM-4 during the weighing).
Buttons — and « allow to increase or decrease the value chosen.

Button, OK initiates the operation, whereas ESC cancels everything and
returns to the previous menu.

The ZFDM-4 calculates the new value of the calibration control unit and starts a calibration.
Follow the instructions on the screen.

The calculated value then becomes the reference value of the calibration control unit for this installation and will
serve as a drift monitor and eventually a new calibration.
After this operation, the ZFDM-4 is definitely calibrated.

Note: Keep the unit energised with the door closed for at least 1 hour before doing a calibration

5.4 - Configuration Menu

This menu enables the measuring scales and thresholds of the
ZFDM-4 to be configured.

From the main menu, select the sub-menu "CONFIGURATION" using 7
and ¥ then confirm with OK.

The configuration is then displayed.
Choose the element to be modified using the 7 or ¥ button, and press
— or « to increase or decrease the chosen parametrer value.

Press OK to validate the modified value.
The modifiable elements here are:
e Measuring units
"none" or "mg/m3" or "mg/Nm3" ou "%"

e The calibre of the low scale
from "10" to "1000", without being able to exceed the high scale.

e The calibre of the high scale
from "10" to "1000", without being able to drop below the low scale.

e The type of sensor heating

"Cold" = sensor without heating hair
"Tc" = sensor heated and monitored by just a thermocouple
"PSL" = sensor heated and monitored by a pressure measurment

"TC+PSL" = sensor heated and monitored by a thermocouple and a pressure measurment
"-TC-PSL"= sensor heated without any monitoring
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5.5.1.2 — Fouling setting: Zero adjustment

The "Zero adjustment" submenu allows you to adjust the fouling measurement channel and thus memorize
the corresponding "zero" value when the optical fiber is clean.

From the menu "FOULING SETTING", choose the sub-menu
"ZERO ADJUSTMENT" using the 7 or ¥ button, and confirm
with OK.

Follow the indications displayed on the screen :

¢ A confirmation thatthe fibre optics are clean is requested

e Then the fibre optics must be pkplaced in the duct sensor

e The systeme then calibrates the fouling measurement
channel.

5.5.1.3 — Fouling setting: Calculation of correction

The sub-menu "Correction Calculation" enables to
calculate the correction to be made on the opacity measure to
limit the eventual effects of fouling on the fibre optics.

To carry out the calculation, it is necessary that the fouling
measurement channel gives a minimum fouling rate of 10%, a
value of 20% would be preffered.

(Rate available in the Information menu, § 5.5.1.1)

From the menu "FOULING SETTING", choose the sub-menu "CALCULATION CORRECTION" using the buttons

T orl and confirm with OK.

Follow the indications displayed on the screen:

e Confirmation that the fibre optics are fouled is requested

The system verifies that the fibre optics are sufficiently clogged

Then you put the fibre optics in the calibration control unit without cleaning them

Then return the fibre optics to the calibration control unit after cleaning them

The system then calculates the correction to be made according to the difference in measurement between
clean and dirty fibre optics in the calibration control unit, and according to the variation of the measuring
channel signal between dirty and clean fibre optics.

5.5.1.4 — Fouling setting: Putting IN /OUT of operation

When a correction calculation to be made according to fouling
has been carried out, it is possible to turn the correction on or
off.

From the menu "FOULING SETTING", choose the sub-menu
"set Correction ON" or "Set Correction OFF"
(according to the current calculation status) using 7 or ¥ and
confirm by OK.

The option switches alternatively from "Set Correction ON"
(when the correction is not applied) to "Set Correction OFF"
(when the correct is applied) each time OK is pressed.
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5.5.11 — Mainenance Adjustment

From the ‘SETTINGS’ menu, choose the sub-menu ‘Maintenance’ using T or 4

and confirm with ‘OK’. DisFlay  Landua
This menu provides access to the settings that can be used by technicians on FIVES PILLARED o
site. 1alntenance

28-18-15

Time and Date 5

This menu is protected by a password: Press the ‘¥ * key 4 times.

The sub-menu " SERVICE SETTINGS " will be displayed.

5.5.11.1 - Maintenance: Light Setting

This menu allows you to adjust the current of the emission led in order to have
an optimal luminous flux.

From the "SERVICE SETTINGS" menu, choose the sub-menu "Light Setting"

using 7or ¥ and confirm with OK.

Press OK to start the adjustment, or ESC to cancel.
When the setting has been made, press OK to save it, or ESC to cancel.

If a luminous flux adjustment is made, a calibration must be redone.

5.5.11.2 - Maintenance: Automatic Synchro

This menu is used to synchronize the electronics of the main board and the Transmitter/Receiver unit.

FUNMHELE S HLHE

From the "SERVICE SETTINGS" menu, choose the sub-menu "Automatic
Synchro" using 7or ¥ and confirm with OK. cooure Lines 2

Press OK to start the adjustment, or ESC to cancel.
When the setting has been made, press OK to save it, or ESC to cancel. o Mo Ok: Ve

This synchronization must be carried out if at least one of the electronic boards of the box has been
changed.

Attention, if a synchronization adjustment is made, a calibration must be redone.
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5.5.11.3 - Maintenance: Acquisition test

This menu allows you to perform an acquisition test, such as the one performed automatically every day at
midnight.

The result of the "zero" test is available in the "Maintenance - Last Zero test

result" menu.

From the "SERVICE SETTINGS" menu, choose the sub-menu "Acquisition
test" using 7or ¥ and confirm with OK.

An acquisition test is then launched.

5.5.11.4 - Maintenance: Last Zero test result

This menu is used to display the “zero” results of the last acquisition tests.

The values of the zero test of the opacity measurement chain and of the dust measurement chain are then
displayed in "ADC point" (Analog to Digital Converter), 1 point representing approximately 0.05% of the scale of
the measured. After the zero test, the measurement is automatically corrected to cancel this offset. If the zero
measurement is abnormal, an alarm is generated.

From the "SERVICE SETTINGS" menu, choose the sub-menu "Zero test
results" using 7or ¥ and confirm with OK.

The dust scale zero and the opacity scale zero are displayed.
Press the — or « button to display the different stored value. smet A
Press OK or ESC to return to the menu.

5.5.11.5 - Maintenance: Clear Weight Average

This menu allows you to delete all saved weight measurement records.

From the "SERVICE SETTINGS" menu, choose the sub-menu "Clear weight
average" using 7or ¥ and confirm with OK.

A message is displayed asking for confirmation. o it s

Press OK to confirm the deletion of the records, ESC to cancel the operation.

5.5.11.6 - Maintenance: Set to initial value

This menu is used to reset the configuration of the device.

It will then be mandatory to completely reconfigure it (light adjustment, synchronization, 4-20mA adjustment,
scale, threshold, calibration, etc.)

This should only be done as a last resort and if there is no other
possibility..

From the "SERVICE SETTINGS" menu, choose the sub-menu "Set to initial
value" using 7or ¥ and confirm with OK.

A message is displayed asking for confirmation.

Press OK to confirm, ESC to cancel the operation.
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Settings:

» CONFIGURATION Menu
Low Scale = 50mg
High Scale = 500mg
Threshold value 1 : 70mg
Threshold type 1 :'>"
Relay 1 = Threshold 1

» OTHERS SETTINGS Menu
e 4-20mA outputn® 1 : Low scale
e 4-20mA output n°® 2 : High scale

» CALIBRATION Menu
e Pre-calibration : display 20mg (see paragraph 5.3.1)

The Opastop® is now pre-calibrated.

Final Calibration:

e Ask an approved official body to carry out a weight measurement

e During the time that the official body carries out its sampling measurements, note the value displayed by
the Opastop ©.

e When the official body gives the measurement of its sample , it suffices to select the option ‘Weight
measurement option’ form the Calibration menu and to enter the two measuring values (approved body
and Opastop®)

¢ Initiate a new calibration by pressing OK

The Opastop® is now definitively calibrated for the corresponding type of dust.

8 — MAINTENANCE

The ZFDM-4 requires very little maintenance. It does however need a periodic check which comprises
verifying:

The general condition of the wiring in the panel,

The clean condition of the electronic circuits (tensioned-dusting when shut-down),
The clean condition of the fibre optics,

The condition of the panel door seal.

8.1 — Cleaning the fibre optic tips on the sensor side

For this, use a rag without any solvent.
This simple and quick operation can be carried out without shutting down the ZFDM-4. It is
recommended to block the measure during this operation. (see paragraph 5.2)

8.2 — Cleaning the sensor unit

Every six to twelve months, remove the fibre optics and dismantle the sensor to clean the sensor’s flue gas side
face with a metal brush.
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8.3 — Drift monitoring

Place the "clean" fibre optics in the calibration control unit.
Select the option ‘Checking’ in the ‘Calibration’ menu.
The display then indicated the theoretical value and the measured value on the control unit.

In the case where the difference is judged to be too great, it is sufficient to just press OK to restart a unit
calibration.

9 — SPARE PARTS

Designation Reference Lifetime(")
Led emission unit P-275389 30000 h
Fuse set FU-4000 (3
(10 fuses 5x20 3.15AT, 10 fuses 5x20 1AT, 10 fuses MSF250 0.125A)
Calibration control unit (1 position) P-282666
Calibration control unit (4 positions) P-402262
Transmitter fibre optic length 1,2 m Z-279185 (®)
Transmitter fibre optic length 2,2 m Z-279194 (®)
Receiver fibre optic length 1,2 m Z-233620 (®)
Receiver fibre optic length 2,2 m Z-233621 (®)
Transmitter/Receiver unit P-275393 @)
Main circuit CP-4000 @)
Sensor P-281096 (®)
Air heater (for heated sensor) P-253634 (®)

(") Average lifespan (in normal use following the recommendations in this leaflet)

(?) Primary emergency part it is necessary to have in stock

(3) Wear part for when operating in difficult environments

(*) Part to have in stock in the case where no shut-down, of a minimum time corresponding to the repair time (4
weeks ex-works) can be tolerated.

Nota : To order any spare parts, please
always include our registration number and the
circuits or component reference, and the units number
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Settings:

¢ Remove the fibers from the sensor nozzles.

e Ensure that the production line is running (nominal load) and that the flue gas temperature is such that in
normal operation (maximum estimated).

e Connect the 2 air intakes of the cooler and the air intake at the sensor.
Adjust the pressure on the cooler between 0.8 and 1bar and between 0.5 and 0.7bar the pressure on the
sensor. The pressure setting depends on the flue gas temperature, low pressure if the temperature is around
500 ° C or high pressure if the temperature is up to 800 ° C.

e Check the mounting of the air inlets on the cooling flange and on the sensor with a "gazeron" type product
(leak tester).

e Take a temperature measurement by inserting a thermocouple in one of the sensor nozzles. Block the nozzle
openings with a cloth during the measurement to be more representative of reality.

e Adjust the pressure on the cooler first to adjust the settings, then refine with the pressure on the sensor to
obtain a temperature at the nose of the nozzles between 180 ° C and 220 ° C.

o After blocking the nozzle openings, go to the information menu and view the sensor heating temperature.
This must oscillate between 180 ° C and 200 ° C with a rapid drop in temperature when the power supply to
the heating resistor is cut by the TOR system and a gradual rise thereafter.

e Insert one fiber then the other in their housings while controlling the temperature of the sensor in the
information menu.

e Check the condition of the optical fibers in the next 24 and 48 hours.
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12 — QAL1 certificate
Prowelf /A TOVRheinland®

| Bundesamt

Precisely Right.

CERTIFICATE

of Product Conformity (QAL1)

Certificate No.: 0000040209_02

AMS designation: OPASTOP GP4000H for dust
FIVES PILLARD

13, rue Raymond Teisseire
13272 Marseille Cedex 8
France

Manufacturer:

Test Laboratory: TUV Rheinland Energy GmbH

This is to certify that the AMS has been tested
and found to comply with the standards
EN 15267-1 (2009), EN 15267-2 (2009), EN 15267-3 (2007)
and EN 14181 (2004)

Certification is awarded in respect of the conditions stated in this certificate
(this certificate contains 7 pages).
The present certificate replaces certificate 0000040209_01 of 01 April 2019.

VAN

A ®
i TUVRheintand
"SCERTIFIED |

Suitability Tested
EN 15267

QAL1 Certified
Regular Surveillance

www.tuv.com
1D 0000040209

Publication in the German Federa! Gazette
(BAnz) of 01 April 2014

German Federal Environment Agency
Dessau, 01 July 2020

o b

Dr. Marcel Langner
Head of Section 11 4.1

This certificate will expire on:
30 June 2025

TUV Rheinland Energy GmbH
Cologne, 30 June 2020

T 25, 5

ppa. Dr. Peter Wilbring

www.umwelt-tuv.eu
tre@umwelt-tuv.eu
Phone: + 49 221 806-5200

TUV Rheinland Energy GmbH
Am Grauen Stein
51105 Kéin

Test institute accredited to EN ISO/IEC 17025 by DAKkS (German Accreditation Body).
This accreditation is limited to the accreditation scope defined in the enclosure to certificate D-PL-11120-02-00.

qall.de info@qal de Page 1 of 7
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0000040209_02 / 01 July 2020 Precisely Right.
Test Report: 936/21217455/A dated 10 September 2013
Initial certification: 01 April 2014
Expiry date: 30 June 2025
Certificate: Renewal (of previous certificate 0000040209 01 dated
01 April 2019 valid until 30 June 2020)
Publication: BAnz AT 01.04.2014 B12, chapter | number 1.1

Approved application
The tested AMS is suitable for use at combustion plants according to Directive 2010/75/EU,
chapter Ill (13" BImSchV), plants in compliance with TA Luft and plants according to the
27" BlImSchV. The measured ranges have been selected so as to ensure as broad a field of
application as possible.

The suitability of the AMS for this application was assessed on the basis of a laboratory test
and a four-months field test at a municipal waste incinerator.

The AMS is approved for an ambient temperature range of -20 °C to +50 °C.

The notification of suitability of the AMS, performance testing and the uncertainty calculation
have been effected on the basis of the regulations applicable at the time of testing. As
changes in legal provisions are possible, any potential user should ensure that this AMS is
suitable for monitoring the limit values relevant to the application.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is
suitable for the intended purpose.

Basis of the certification
This certification is based on:

e Test report no. 936/21217455/A dated 10 September 2013 issued by TUV Rheinland En-
ergie und Umwelt GmbH

e Suitability announced by the German Federal Environment Agency (UBA) as the relevant
body

e The ongoing surveillance of the product and the manufacturing process

gall.de info@gqal.de Page 2 of 7

FUJI ELECTRIC FRANCE




ZFDM-4 DUST MONITOR NOT 36 G /10

INSTRUCTIONS FOR: ASSEMBLY, ADJUSTMENT, MAINTENANCE 48/52

w .
Certificate: A TUVRhelnland®

0000040209_02 / 01 July 2020 Precisely Right.

Publication in the German Federal Gazette: BAnz AT 01.04.2014 B12, chapter | number 1.1,
UBA announcement dated 27 February 2014:

AMS designation:
OPASTOP GP4000H for dust

Manufacturer:
FIVES PILLARD, Marseille, France

Field of application:

For measurements at plants requiring official approval (Directive 2010/75/EU, chapter IlI
combustion plants)

Measuring ranges during performance testing:

Component Certification range Unit
Dust 0-20 mg/m?
Component supplementary ranges Unit
Dust 015" | 0-100% SE

T corresponds to ~ 0 to 9 mg/m? of dust
2 corresponds to ~ 0 to 60 mg/m? of dust

Software version:
V1.3

Restrictions:
None

Notes:
1. The maintenance interval is two weeks.

2. During performance testing in accordance with EN 15267-3, the requirement for
the determination coefficient R of the calibration function was not fulfilled.

Test Report:
TUV Rheinland Energie und Umwelt GmbH, Cologne
Report no.: 936/21217455/A dated 10 September 2013

qall.de info@gal.de Page 3 of 7
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Publication in the German Federal Gazette: BAnz AT 05.08.2014 B11, chapter V
notification 6, UBA announcement dated 17 July 2014:

6 Notification as regards Federal Environment Agency (UBA) notice
of 27 February 2014 (BAnz AT 01.04.2014 B12, chapter | number 1.1)

The OPASTOP GP4000H measuring system for dust manufactured by Fives Pillard
may only be operated with the new software version V1.4.

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 2 April 2014

Certified product
This certification applies to automated measurement systems conforming to the following de-
scription:

The OPASTOP GP4000H is a dust measuring system which uses a scattered light measur-
ing principle (backwards scattering). The measuring system comprises the following main
components:

e Electronic switch box with LED light source, receiver unit, processing electronics and
control unit

e Two fibre optic cables for the transmission of emitted and received light

e a sensor for fitting fibre optic cables to the waste gas duct including heat resistance,
temperature sensor and mounting flange

e Instrument software and control blocks

The two fibre optic cables (available at 1.20 m and 2.20 m length) are fastened in the sensor.
This sensor in turn is mounted to the flue gas duct on a rectangular flange.

Particles in the duct reflect the light entering the measuring volume at a 45° angle in different
directions. Part of the reflected light hits the tip of the receiver cable. The intensity of the re-
flected light compared to the intensity of the emitted light depends on the angle between
sender and receiver as well as the shape, colour and size of the particles. For any given type
of dust, the light intensity received is proportional to the dust concentration present.

The light transmitted via the emitter cable is modulated by a generator at a frequency of 1000
Hz to prevent light interference.

Two separately adjustable fixed measuring ranges serve the purpose of data output.

Thanks to the optical fibre cables, it is possible to install the electronic switch box separately
from the sensor. The electronic switch box contains the main board with the logical functions
for control and supply. It comprises a micro-processor which carries out the following func-
tions:

e Evaluation of measurement data

e Monitoring of emitted light and sensor temperature

o Management of instrument display and 4-20 mA analogue outputs
e Manage warnings and errors

The measuring system is equipped with a purge air supply at the sensor To prevent conden-
sation, purge air is heated. It is also used to distribute heat inside the sensor. Temperatures

gall.de info@gal.de Page 4 of 7
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Certificate: A TUVRheinland®

0000040209_02 /01 July 2020 Precisely Right.

at the sensor can be set to 130 °C to 400 °C. The optical fibres have been designed for a
permanent maximum temperature of 250 °C.

Three control or adjustment blocks as well as a zero point block are required for the purpose
of lack-of-fit tests and drift checks, which are delivered by the manufacturer. The centre of
the adjustment block contains tempered, pigmented glass. The thickness of the glass is pro-
portional to the optical density.

In the context of performance testing, the measuring system was operated with a moving av-
erage over 10 s.

The measuring system can perform zero checks automatically every 24 h or manually. Span
checks can only be performed manually with the help adjustment blocks. Instead of automat-
ic zero checks, zero checks can also be performed with the help of a calibration block.

In the event of demanding measurement conditions (small duct diameter, reflection inside the
waste gas duct etc.), the zero point in the absence of dust concentrations may be moved.
The measuring system provides an offset correction for such situations.

The measuring system provides a compensation for contamination. For deviations of at least
10%, it is possible to calculate correction factors. This correction factor is used to correct
output data for the following measuring values. The correction factor can be switched on and
off.

General remarks

This certificate is based upon the equipment tested. The manufacturer is responsible for en-
suring that on-going production complies with the requirements of the EN 15267. The manu-
facturer is required to maintain an approved quality management system controlling the
manufacturing process for the certified product. Both the product and the quality manage-
ment systems shall be subject to regular surveillance.

If a product of the current production does not conform to the certified product,
TUV Rheinland Energy GmbH must be notified at the address given on page 1.

A certification mark with an ID-Number that is specific to the certified product is presented on
page 1 of this certificate.

This document as well as the certification mark remains property of TUV Rheinland Energy
GmbH. Upon revocation of the publication the certificate loses its validity. After the expiration
of the certificate and on request of TUV Rheinland Energy GmbH this document shall be re-
turned and the certificate mark must no longer be used.

The relevant version of this certificate and its expiration date are also accessible on the in-
ternet at gal1.de.
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Document history

Certification of the OPASTOP GP4000H measuring system is based on the documents
listed below and the regular, continuous surveillance of the manufacturer’'s quality manage-

ment system:

Initial certification according to EN 15267

Certificate no.:00000402009: 29 March 2014

Expiry date of the certificate: 31 March 2019

Test report: 936/21217455/A dated 10 September 2013
TUV Rheinland Energie und Umwelt GmbH, Cologne
Publication: BAnz AT 01.04.2014 B12, chapter | number 1.1
UBA announcement dated 27 February 2014

Notifications in accordance with EN 15267

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 2 April 2014
Publication: BAnz AT 05.08.2014 B11, chapter V notification 6

UBA announcement dated 17 July 2014

(New software version)

Renewal of the certificate

Certificate no. 0000040209 01: 01 April 2019
Expiry date of the certificate: 30 June 2020
Renewal of the certificate

Certificate no. 0000040209 _02: 01 July 2020
Expiry date of the certificate: 30 June 2025

gall.de

Certificate: A TUVRheinland®

0000040209 _02 / 01 July 2020 Precisely Right.
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Certificate: A TUVRheinland®
0000040209 _02 / 01 July 2020 Precisely Right.

Calculation of overall uncertainty according to EN 14181 and EN 15267-3

Measuring system

Manufacturer FIVES PILLARD

AMS designation OPASTOP GP4000H

Serial number of units under test 11090001 / 11090002 / 11090016 / 1090017
Measuring principle scattered light measuring (reverse scattering)
Test report 936/21217455/A

Test laboratory TUV Rheinland

Date of report 2013-09-10

Measured component Dust

Certification range 0 - 20 mg/m?

Calculation of the combined standard uncertainty

Tested parameter u?

Standard deviation from paired measurements under field conditions * yp 0.314 mg/m? 0.099 (mg/m3)?
Lack of fit Ulof 0.035 mg/m?® 0.001  (mg/m3)?
Zero drift from field test ug, 0.000 mg/m? 0.000 (mg/m?)?
Span drift from field test Ugs -0.346 mg/m? 0.120 (mg/m?)?
Influence of ambient temperature at span U -0.454 mg/m? 0.206 (mg/m?)?
Influence of supply woltage Uy 0.114 mg/m® 0.013 (mg/m3)?
Influence of sample gas pressure Up 0.000 mg/m? 0.000 (mg/m?2p?
Uncertainty of reference material at 70% of certification range Urny 0.162 mg/m? 0.026 (mg/m?)?

* The larger value is used :
"Repeatability standard deviation at span” or
"Standard deviation from paired measurements under field conditions™”

2
Combined standard uncertainty (uc) Ueg = Z (umaxj) 0.68 mg/m?
Total expanded uncertainty U=u.*k= uc*1.96 1.34 mg/m?
Relative total expanded uncertainty U in % of the ELV 10 mg/m? 13.4
Requirement of 2010/75/EC U in % of the ELV 10 mg/m? 30.0
Requirement of EN 15267-3 Uin % of the ELV 10 mg/m? 22.5
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