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General information

1. General information
1.1 Manufacturer

FST GmbH
Head office: Weiherdamm 17 — 57250 Netphen, Germany
Sales office: Im Teelbruch 106 — 45219 Essen, Germany

+49 (0) 2054 8735-0 - & +49 (0) 2054 8735-100 - I} info@fstweb.de  Filtrations-Separations-Technik

GmbH I

! For any questions about the product, please contact the sales office !

In case of questions about the product, please specify the type. This information can be found on the type
plate of the condensate drain. (- Page 4)

1.2 Warranty notes

For warranty information, please refer to our "General Terms of Sale and Delivery".
(= www.fstweb.de). In the following cases the warranty shall be void:

B If the safety notes and instructions of this operating manual and of the additional documents are not
observed.

B If the condensate drain is operated or maintained by personnel who do not have the required qualifi-
cations. (= see "Target group": page 2)

B If the condensate drain is used for anything other than its intended use.
(- see "Intended use": page 4)

B If aggressive substances in the compressed air, condensate or ambient air cause damage to the con-
densate drain.

B If parts other than genuine parts of the manufacturer have been used for maintenance and repair.

B If the condensate drain is operated although defects are evident.

B If the sealed electronic chamber is opened.

1.3 About this operating manual

This operating manual contains all the technical information required for installation, operation and mainte-
nance of the condensate drain.

Target group

This operating manual is directed to all persons working on and with the condensate drain. We point out that
these persons have to be qualified personnel who, because auf their qualification and experience, are familiar
with handling compressed air systems and electrical systems. If you are not experienced in using these sys-
tems, please ask the relevant experts for help. We highly recommend that commissioning and maintenance be
carried out by the manufacturer or one of the authorised service partners.

Using the operating manual

Please read the operating manual and the additional documents carefully prior to installation and follow the
notes and instructions. Safe and proper operation of the condensate drain can only be guaranteed if the in-
structions and notes are observed. The safety notes must be observed in particular. The operating manual
must be kept in the vicinity of the condensate drain and must be easily accessible. When selling or hiring out
the condensate drain, also provide this operating manual and all the additional documents to the new user.
The manufacturer accepts no liability for damages resulting from disregard of the operating manual. All the
information in this operating manual is valid at the time the manual is published. Due to component or work-
flow modifications at any time affecting condensate drain maintenance, the latest information should be
available prior to maintenance work.
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Safety notes

2. Safety notes

The condensate drain has been built according to state-of-the-art technology and recognised safety rules.
However, there is a risk of danger when handling the condensate drain. In particular, improper handling of
compressed air and electricity may result in serious injury or death. If you are not experienced in using these
systems, please ask the relevant experts for help.

DANGER ! — Overpressure (1)

The condensate drain is under pressure. Suddenly escaping compressed air may result in serious
injury. Do not carry out mechanical or electrical work on the condensate drain as long as the con-
densate drain is under pressure.

/N

DANGER ! - Electric voltage (2)

The condensate drain is operated at up to 230 V electric voltage.

Touching live parts may result in serious injury or death.

Work on electrical components must only be carried out by qualified and authorised personnel.
Use a voltage detector to make sure the condensate drain has been disconnected from the power
supply and that there are no live parts in and on the condensate drain before starting maintenance
work. Use a voltage detector to make sure that there are no live parts accessible from the outside
after commissioning the condensate drain.

In the event of fire, do not extinguish the fire using water.

WARNING ! — Risk of slipping (3)

There is a risk of ambient moisture condensing on and dropping off the condensate drain. Water
spots on the floor may be very slippery and result in serious fall injury. Immediately remove water
spots properly from the floor.

DANGER ! - Overload (4)

Exceeding the maximum allowable operating conditions may result in serious injury or death. It is
the duty of the operator to ensure that the connected pressure source is safeguarded such that
the maximum allowable operating pressure (PS) and the minimum and maximum allowable tem-
peratures (TS) are not exceeded.

Please also refer to section "Intended use" (= page 4).

DANGER ! - Damage (5)

Damages of the condensate drain may lead to unpredictable hazardous situations.

Operating a damaged condensate drain may result in serious injury or death. Never start or oper-
ate a damaged condensate drain.

> B> P Pe

DANGER ! — Bursting components due to external forces (6)

The condensate drain components are not designed for externally applied forces and may burst
due to additional load impact.

Bursting, pressure-bearing components may result in serious injury or death.

The support required for the connected pipelines has to be provided by the customer. Transmis-
sion of loads or stress into the connections of the condensate drain is not permissible.




Safety notes, Description of application

Note!
B B In order to prevent personal injury or damage to the equipment, the safety notes must be
observed when using this condensate drain.
B Observe the specific safety notes in the relevant chapters.
B Observe the legal guidelines and the accident prevention regulations.
B Observe the safety notes of the local site regulations.

2.1 Signs and instructions

The type plate shows important information.
Make sure that the type plates are always clearly readable.

Type plate of the
condensate drain

2.2 Danger zones at the condensate drain

1 A 2 AN

3 A

Description of dangerous areas = see page 3

3. Description of application

The condensate drain is used to remove condensate from compressed air systems. This means that the liquids
produced in the compressed air system will automatically be discharged to an atmospheric pressure level
while ensuring no loss of compressed air.

Special disposal of the condensate

Usually, the condensate is contaminated and consists of an oil/water mixture. This kind of conden-
sate must not be discharged into the municipal wastewater system.

The condensate drain manufacturer also offers condensate treatment systems which clean the
condensate and treat it such that it can be disposed of into the municipal wastewater system.

3.1 Intended use

The condensate drain is exclusively designed for removing condensate not containing aggressive substances
from compressed air systems. Using the condensate drain for other gases must be agreed on with the manu-
facturer. It may be necessary to observe special safety directives.




Description of application

The condensate drain is designed to be set up at a site that complies with the following requirements:
B Indoors, i.e. protected against weather impact, ventilated, frost-free, dry
No vibration via floor or connected piping
Ambient air must be free from aggressive and corrosive substances
Free from dangers due to explosive atmospheres inside and outside the condensate drain. (The
standard condensate drain version does not comply with ATEX.)

The condensate drain must only be operated with compressed air within the maximum allowable operating
conditions. The voltage supply must correspond to the specified values. The maximum allowable operating
conditions and the required voltage supply are specified on the type plate (= page 4).

Modifications to the condensate drain or use of third-party parts may cause unpredictable danger and dam-
age. These measures must only be carried out after previous inspection and approval of the manufacturer.
Only use genuine spare parts of the manufacturer.

Any other use is considered improper and therefore not permissible. The manufacturer accepts no liability
caused by improper use.

For a condensate drain designed to your individual operating conditions, please refer to your contract docu-
ments or contact the manufacturer. Discharge performance cannot be guaranteed if the condensate drain is
not operated within these operating conditions.

3.2 Technical data

(] 3 .= . ) '
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V [m3/h]*  m [litres/h] [kg] [mm] [mm] [mm]
CDEA4L 250 2,2 G1/2 G3/8-10-12mm 0,4 120 60 143
CDE6LC 380 3,3 G1/2 G3/8-10-12mm 0,5 86 (107) 69 170 (148)
CDESLC 500 4,4 2xG1/2 G3/8-10-12mm 0,6 118 (140) 69 172 (151)
CDE16LC 1.000 8,8 2xG1/2 G3/8-10-12mm 0,7 133(155) 69 172 (151)
CDE40LC 2.500 22 2xG1/2 G3/8-10-12mm 1,2 193 (215) 69 172 (151)
CDE160LC 9.600 84 2xG1/2 G3/8-10-12mm 2,8 209 (230) 121 184 (162)
CDE500LC 30.000 264 G1 G 3/8-10-12 mm 18 281 230 492

* = standardised to 1 bar(a) and 20°C, as well as operating conditions of 7 bar operating overpressure, intake air of

compressor 25°C at 60% relative humidity, compressed air discharge temperature of aftercooler 35°C

Classification acc. to PED 97/23/EC CDE4-CDE160: Art. 3, Sec. 3 / CDE500: |

Fluid group 2

Supply voltage 230V, 50-60 Hz (115 V, 50-60 Hz and 24 V DC, optional)
Class of protection IP65

Min./max. allowable pressure (PS) 1 bar to 16 bar

Min./max. allowable temperature (TS) +2°C to +65°C




Technical product description

4. Technical product description

1 Upper condensate inlet 5 Dirt screen locking screw
with threaded joint 6 Pilot-controlled membrane solenoid valve
2 Lower condensate inlet 7 Male power connector (voltage supply)
(not with CDE4L and CDE6LC) 8 Potential free alarm contact connection
3 Condensate collecting vessel, sensor (not with CDE4L)
4 Condensate outlet with hose connector 9 Electronic chamber

4.1 Function description

The condensate drain has an integrated condensate collecting vessel separated from the compressed air flow
to which the condensate is discharged and where it is stored temporarily. The condensate collecting vessel
contains a wear-free, contact-free floating body level sensor which is monitored by an electronic control sys-
tem. A pilot-controlled membrane solenoid valve with a condensate pilot control device is connected to the
condensate collecting vessel. It is protected using an upstream dirt screen. When reaching the maximum level,
the control system activates the membrane solenoid valve and the condensate is drained. When reaching the
minimum level, the control system closes the membrane solenoid valve before any compressed air may es-
cape (electronic level-controlled, loss-free condensate draining). The condensate drain works completely au-
tomatically and is designed for continuous operation. Models CDESLC to CDE500LC provide a potential free
alarm contact.

Sealed electronic chamber
Please note that the electronic chamber is factory-sealed and must not be opened. All the required
connections can be accessed from the outside via electrical connectors.




Operating elements and control

5. Operating elements and control

The condensate drain is monitored and operated using two LED indicators and
one function button on the condensate drain.

B Function indicator (1) {green LED}

B Alarm indicator (2) {red LED}

7 B Test button (3) {button}
Operating state (1) (2) (3) Valve | Alarm
[1] Supply voltage missing
¥ m The condensate drain is disconnected from the
power supply.
= The operating functions are deactivated. ON
S An error message is output.
N/ [2] Standby ' ' OFF
SR @ The supply voltage is applied and the condensate (3 h)
e o drain is ready to operate. If no condensate is dis- ON - --- ON -
| charged for 3 hours, forced opening of the valve is
4 > fours 25)
#  performed in short intervals.
N [3] Standby — Note: no condensate
NG @ The supply voltage is applied and the condensate
* @ drain is ready to operate. Condensate has not been Dim - - - -
Lo discharged for 15 hours (the maximum level signal
S/ has not been activated for 15 hours).
. [4] Condensate draining
AR @ The maximum level is reached. The valve opens Flashin ON
e o (with a delay of 10 seconds) and the condensate is slowl ] I— --- (60 s, -
Lo discharged. The valve closes, as soon as the mini- ¥ max.)
S mum level is reached.
N [5] Cleaning cycle 30 x
Ry @ Although the valve is opened the minimum level is Flashin ON
* @ not reached within 60 seconds. By means of short --- B . (2s) -
[rowen Y acsce B TEST S slowly
pressure pulses the condensate drain tries to re- OFF
S/ move the clogging materials. (2s)
[6] Alarm
) ) ON
¢ AT @ Although a two-minute cleaning cycle has been Flashin (35)
e @ carried out the minimum level is not reached. The - . - ON
o] e B TEST . quickly OFF
condensate drain changes to the alarm state (emer-
#  gency mode) and activates the alarm contact.
N/ [7] Sensor error . N ON
TN @ The sensor simultaneously provides the minimum (35)
* @ level and maximum level signals. This operating --- ON --- ON
£ . . o OFF
state is not possible and indicates a sensor error. (60's)
S The alarm contact is activated.
., [8] Manual draining (test function)
A _ When the test button is pressed. the condensate is Flashing ON ON
* @ discharged manually. The valve is closed after 3 slowl 5 max.|3s max -
o] seconds. y ) -13s, .
[
L [9] Reset
) V W When the test button is pressed for at least 5 sec- .
e o onds the alarm state is reset. If the alarm state con- Flausi,I:Ing s sorl::in --- ---
e ditions are still present, the alarm state will be acti- q Y ! ’
R

vated again after a short period.




Error analysis table

6. Error analysis table

Error

The condensate is
not discharged.

The condensate
drain does not indi-
cate an alarm or the
function indicator
slowly turns on and
off [3].

The condensate
drain occasionally
activates the clean-
ing cycle [5].

The condensate is
not discharged.
The condensate
drain is in the alarm
mode [6].

Alarm indicator is
permanently on [7].

Manual draining [8]
is not working

Compressed air es-
capes permanently

Reason

There is no condensate in the condensate

drain

B The shut-off valve between the dis-
charge point and the condensate drain is

closed

B Adirt screen (e.g. installed externally) is
clogged

B The condensate drain is not installed
properly

0 Venting line missing
0 Enclosed air bubble due to missing
slope
0 Tube cross-section too small
0 Tube clogged
B Supply voltage not applied
The level sensor reports maximum level for
more than 60 seconds
B The amount of condensate is too high
B The internal dirt screen is dirty
B The tube at the condensate outlet is
dirty

The level sensor reports maximum level for

more than 3 minutes

B The amount of condensate is too high

B The internal dirt screen is clogged

B There is a large amount of dirt in the
condensate collecting vessel

B The valve membrane is clogged

B The line at the condensate outlet is
clogged

The level sensor simultaneously indicates

both minimum and maximum level

B The level sensor is defective

Clogging or electronic malfunction

B The internal dirt screen is clogged

B There is a large amount of dirt in the
condensate collecting vessel

B The line at the condensate outlet is
clogged

B The condensate drain is defective

Malfunction on the valve

B The valve is blocked by dirt
B The valve membrane is defective

Recommended measure

Check shut-off valve and open, if
necessary

Clean the dirt screen that might be
installed externally in the conden-
sate supply line

Check the installation

(= page 9)

Check the tubes leading to the
condensate drain for free passage
Check the supply voltage

Compare the operating conditions
with the specified values and cor-
rect, if necessary (- page 5)
Clean the internal dirt screen

(= page 13)

Check the line at the condensate
outlet for free passage

Compare the operating conditions
with the specified values and cor-
rect, if necessary (- page 5)
Clean the internal dirt screen

(= page 13)

Clean the condensate drain

Check the line at the condensate
outlet for free passage

Replace the condensate drain

Clean the internal dirt screen

(= page 13)

Clean the condensate drain
Check the line at the condensate
outlet for free passage

Replace the condensate drain, if
necessary

Clean the valve

Replace the valve membrane, if
necessary




Installation

7. Installation

7.1

Installing the connecting pipelines

Proper installation is required for safe and error-free operation of the condensate drain. Please observe the
following for installation:

The condensate should be flowing in the condensate drain due to gravitational forces only. We rec-
ommend using a supply line leading to the condensate drain with a cross-section of DN15, min.

The compressed air pipeline must be provided with a shut-off valve used for disconnecting the con-
densate drain from the piping system. We recommend using full-passage shut-off valves in order
for the condensate to freely flow into the condensate drain.

Make sure that the condensate drain and the compressed air system are free from pressure. If the
compressed air system has to remain under pressure during installation, the upstream shut-off
valve has to be secured against unintentional opening.

The pipelines at the condensate inlet and condensate outlet must be suitable for use with the max-
imum possible operating pressure. It is possible that the maximum possible operating pressure is
built up in the condensate outlet line if it is clogged.

Any vibrations or pulsation must not be transmitted to the condensate drain via the pipelines. If re-
quired, install compensators or pulsation absorbers.

The condensate drain must be installed at a 5% slope, maximum. Check the installation position us-
ing a spirit level.

When checking the installation for leaks the maximum allowable operating pressure of the conden-
sate drain must not be exceeded. (= See specification on the type plate, page 4)

Please observe the following in particular:

_:Iﬁ
.a. L

v
Avoid bypass lines

Each discharge point requires one condensate drain.

Avoid condensate carryover

Ensure that the compressed air flow does not cause
the condensate to bypass the condensate drain.

Avoid air bubbles
Always install the supply line leading to the conden-
sate drain at a constant slope in order for the con-

densate to flow into the condensate drain and for the

air to escape from the condensate drain.

Install venting line

If it is not possible to install a supply line leading to
the condensate drain at a constant slope, installation
of a venting line is required.

|




Installation

7.2 Installing the electrical connecting lines

Qualified electrician required
ﬂ Electrical connection of the condensate drain must only be carried out by a qualified electrician.

The voltage supply is connected to the condensate The alarm contact is connected to the condensate
drain using a female power connector. drain using an M12 cable socket.

/

Type B power connector, 2+PE, industrial standard Cable socket, M12 connection, A-coded, 4-pole
28,
"'-D‘
&
115/230V AC 24V DC 1 (brown) coMm

1 PH Any polarity 2 (white) NC
2 N Any polarity 3 (blue) NO
3 PE PE 4 (black) -
Insert the rubber seal! Specifications refer to the de-energised relay
Tighten the fixing screw! (alarm state)

For detailed information on the power consumption, switching performance and for other details, please refer
to the relevant product data sheet. The product data sheets can be found on the Internet at:
= www.fstweb.de = Download

10
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Commissioning, Decommissioning

8. Commissioning

Once installed the condensate drain is immediately ready to operate. The supply voltage can be applied and
the condensate drain can be pressurised. If all conditions required for commissioning are fulfilled, the commis-
sioning procedure can be started. Perform the following steps in the listed order.

8.1 Applying the supply voltage
Apply the supply voltage as follows:

1) Ensure that the power connector is installed properly, the connector rubber seal is inserted and the
fixing screw is tightened.

2) Switch on the supply voltage.

3) Use a voltage detector to make sure that there are no live parts of the condensate drain accessible
from the outside.

8.2 Pressurisation of the condensate drain

CAUTION ! - Pressure blows and overload
A Rapid opening of the valves may cause pressure blows in the condensate drain. Pressure blows

may lead to damages of the condensate drain.

Open the valves very slowly and make sure that the flow noise does not become too loud. Pay
special attention when opening valves that can be opened rapidly by means of a pivoting move-
ment.

Pressurise the condensate drain as follows:

4) Make sure that the condensate drain is installed properly.

5) Make sure that the mounting parts are securely installed.

6) Make sure that the compressed air system upstream of the condensate drain is under pressure. If
necessary, the compressor must be started.

7) Open the valve upstream of the condensate drain very slowly until hearing the first clear flow
noise. Stop the procedure when the flow noise becomes louder.

8) Check the system for leaks during pressurisation. In the event of leaks, pressurisation must be
stopped and the leaks must be repaired. To repair the leaks the condensate drain has to be depres-
surised again. (- "Decommissioning": page 11)

9) If flow noise and a pressure increase are no longer present when further opening the valve, it can
be opened completely.

10) The condensate drain is now ready for use.

9. Decommissioning

1) Close the valve upstream of the condensate drain.

2) Depressurise the condensate drain by repeated pressing of the test button until the condensate is
no longer discharged and flow noise is no longer audible.
Attention: The condensate drain is not designed for depressurising large volumes. For this purpose,
we recommend a valve to be installed in the piping system by the customer.
Attention: There may be some residual pressure remaining in the condensate drain.

3) Switch off the supply voltage.

4) The condensate drain has now been shut down.

11



Maintenance and repair

10. Maintenance and repair

CAUTION ! — Qualification and experience required

Persons working on and with the condensate drain have to be qualified personnel who, because of
their qualification and experience, are familiar with handling compressed air systems and electri-
cal systems. If you are not experienced in using these systems, please ask the relevant experts for
help. We highly recommend that commissioning and maintenance be carried out by the manufac-
turer or one of the authorised service partners.

Please observe the following requirements for maintenance:
B Observe the notes in section "Intended use". (- page 4) and the "Safety notes" (- page 3).
B Provide the required spare parts. Only use genuine spare parts of the manufacturer. The manufac-
ture provides prepared spare part kits. (- Page 2)
B Maintenance must only be carried out if the condensate drain is depressurised and disconnected
from the power supply. Decommission the condensate drain as described on - page 11 and re-
move the condensate drain from its mounting location.

Please observe the following when completing maintenance work:
B Make sure that all the connections and threaded joints are tight and sealed.
B Carry out a leak test.
B Commission the condensate drain as described on - page 11.

10.1 Regular maintenance intervals

The following table provides an overview of the maintenance activities to be carried out routinely. The
maintenance activities are described in detail on the following pages.

Every day to Every 12

mponen Maintenan ivi
Component aintenance activity A months See page
Visual check and function monitor-
Condensate drain sualchecka d unction monito [ | 12
ing
Condensate drain Helpltes teieelr et . m* 12
and clean condensate drain
Dirt screen Clean If required 13

* Service kit SK-CDE4-500L

10.1.1 Visual check and function monitoring

1) Check the condensate drain for external damages and leaks.

2) Check the operating state of the condensate drain (= page 7).

3) Activate the test button and check the discharged amount of condensate. After a very short time
compressed air should be flowing out of the condensate drain.

B The condensate drain is blocked or defective and needs to be replaced if there is only a little
amount of condensate and compressed air flowing out.

B The condensate drain is not operating properly if there is a large amount of condensate flowing
out before the compressed air is flowing out.

B The condensate drain is not operating properly if there is no response when pressing the test
button.

12



Maintenance and repair

10.1.2 Replacing wear parts and cleaning the condensate drain

1) Remove the screws (10) and (11) and the bottom
plate (9).

2) Remove the locking screw (6) and take out the dirt
screen (8).

3) Remove the o-ring of the housing (4), the o-ring of
the locking screw (7), the valve spring (16), the
valve piston (15), and the valve membrane (14).

4) Clean the bottom plate (9) and the condensate
collecting vessel (5).

5) Insert the new o-ring of the locking screw (7).

6) Place the dirt screen (8) on the locking screw (6)
and re-tighten the locking screw (6).

7) Insert the new o-ring of the housing (4).

8) Insert the new valve spring (16), valve piston (15)
and valve membrane (14). Make sure that the new
valve membrane is positioned properly.

9) Re-mount the bottom plate (9) on the condensate
drain and tighten the screws (10) and (11).

Sealed electronic chamber
Please note that the electronic chamber is factory-sealed and must not be opened. All the required
connections can be accessed from the outside via electrical connectors.

10.1.3 Cleaning the dirt screen

The dirt screen integrated in the condensate drain retains coarse and sharp-edged contamination particles
from the valve membrane. Depending on the amount of contamination particles the dirt screen may be
clogged in between the maintenance intervals. As a result, the condensate drain is no longer able to discharge
the condensate. Cleaning of the dirt screen is therefore required.

1) Remove the locking screw and take out the dirt screen.
2) Clean the dirt screen.
3) Place the dirt screen on the locking screw and re-tighten the locking screw.

13



Appendix and technical documents

11. Appendix and technical documents
11.1 Manufacturer's declaration and declaration of conformity

Manufacturer's declaration and

EC declaration of conformity (*)
according to the Pressure Equipment Directive 97/23/EC
and the Low Voltage Directive 2006/95/EC

Herewith we declare that the below mentioned products in their conception and design in which we placed
them on the market — where applicable (*) - have undergone the procedures of conformity assessment ac-
cording to annex Il of the above mentioned directive and are in conformity with this directive.
Manufacturer/authorised representative: FST GmbH

Weiherdamm 17

57250 Netphen, Germany

Description of the assembly: Condensate drain, types CDE4L to CDE500LC

Description of the pressure equipment constitut-  For a detailed description, please refer to the provided
ing the assembly: operating manual.

(*) = Series CDE-L condensate drains fall in the area of responsibility of both the Pressure Equipment Directive
and the Low Voltage Directive. Depending on the operating voltage and size different procedures of conformi-
ty assessment are applied.

Model 230 V/115V AC 24V DC

CDE4L Low Voltage Directive Pressure Equipment Directive, Art. 3, Sec. 3
CDESLC Low Voltage Directive Pressure Equipment Directive, Art. 3, Sec. 3
CDE16LC Low Voltage Directive Pressure Equipment Directive, Art. 3, Sec. 3
CDE4OLC Low Voltage Directive Pressure Equipment Directive, Art. 3, Sec. 3
CDE160LC Low Voltage Directive Pressure Equipment Directive, Art. 3, Sec. 3
CDES00LC Low Voltage Directive Pressure Equipment Directive, Modul A
Harmonised standards applied: DIN EN I1SO 12100-1; DIN EN I1SO 12100-2;

DIN EN ISO 14121-1

Other European Commission directives applied: 97/23/EC
2004/108/EC
2006/95/EC

In case changes are made to the product without prior consultation and written approval of the manufacturer
this declaration will become void.

Signature

-

/Norbert Hannen,
General Manager
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