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Important Notice!

Flame monitors are safety relevant devices which shall ensure a safe
operation of furnaces.

Please read this manual carefully before setting the flame monitor into
operation.

The adjustment of flame monitors shall be carried out only by trained
staff. Therefore, DURAG offers suitable courses.

Flame Monitors are certified devices. Any modifications will result in a
loss of such certification. Repairs should be made only by the
manufacturer or its representatives.
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1. General Information

The D-LX 100 All-In-One Flame Scanner consists of a control unit and an optical flame scanner. The
flame scanner is suitable for monitoring flames from a variety of fuels and combustion techniques,
particularly in single burner applications. Uses for this flame scanner include remote heating stations,
chemical processes or thermal flue gas combustion systems.

The D-LX 100 All-In-One Flame Scanner offers an extremely high degree of safety and availability by
using two microprocessors operating in parallel, with corresponding hardware and software. The
hardware is designed to follow all EC guidelines and laws relevant to electromagnetic compatibility.

Thanks to the fail-safe design of the hardware, and the software’s continuous checks of all safety-
related functions, the D-LX 100 meets the European standards EN 230 (oil) and EN 298 (gas), as well
as technical guidelines for steam boilers TRD 411 to 414 and TRD 604 for intermittent, continuous
and 72-hour operation.

In order to accurately monitor various types of flames and combustion conditions, five different models
are available, with spectral sensitivities in the UV and IR spectrums.

The flame recognition threshold for the flame scanner can be programmed to one of ten different
settings using a push button switch on the front panel. The scanner’s safety time, which refers to the
number of seconds before the scanner will signal flame outage, is set at the factory to 1 s. Longer
safety periods of 3 or 5 s may be programmed in upon request.

If one chooses the most suitable All-In-One flame scanner, positions it correctly on the sighting tube,
and properly sets the threshold, one will always be able to selectively monitor single burners or even a
furnace.

The essential operational groups of the control unit are depicted in the D-LX 100 block diagram (fig.
1):

e Dual-channel microprocessor systems for control and oversight of flame monitoring functions.

¢ Integrated flame scanner with shutter drive for performing self-checks.

e Dynamically driven fault relay, K1; internal operating voltages and all safety-related hardware
functions are monitored.

e Guided flame relay, K2, with self-checking circuit.
e Programmable flame recognition threshold
e LED display for indicating operational readiness, flame signal or fault.

e 4-20 (or 0-20) mA analog output for external display of flame intensity.
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2. Block Diagram
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DURAG



D-LX 100 Page 3

3. Functional Description

The photo elements used in the integrated optical flame scanner evaluate different spectral ranges of
the flame. Those scanners with semiconductor photo elements cover ranges from short-wave UV-A
to infrared. The signal from the photo element passes through an amplifier with suppression of any
constant (non-dynamic) emitted energy. This amplifier can be set to one of two different levels. After
the amplifier, the signal runs through a high-pass filter and a pulse generation stage.

DURAG also offers a D-LX 100 flame scanner employing a UV photocell, which can monitor flames in
the UV-C range, where wavelength is very short. In this range it is unnecessary to suppress any non-
dynamic flame energy. This makes it possible to evaluate the often very high portion of constant
energy generated by the flame. Due to the way the photocell operates, it is unnecessary to equipped
this integrated flame scanner with an amplifier, high-pass filter or pulse generation stage. The cell
itself generates pulses using the voltage supply via an RC reset circuit.

The pulses generated by the integrated flame scanners, which offer a measure of the flame intensity,
are transmitted to the microprocessor system and will trigger a flame ON or OFF signal, depending on
the flame recognition threshold programmed in.

Three features are available for the flame signal: 1) a fail-safe relay contact, K2, 2) a green LED on
the front panel, and 3) a current output for display of the flame intensity. The current output is set at
the factory to either 4-20 or 0-20 mA.

Both operational readiness and fault status are signaled via a contact in the K1 fault relay, and either a
yellow (ready) or red (fault) LED on the front panel.

The DURAG D-ZS 087-20 Display Unit may be plugged into the jack on the front panel. This device
displays the flame intensity as a pulse signal between 0 and 4095 pulses/sec. and further aides in
setting the proper flame recognition threshold.

Digital Display D-ZS 087-20 A
(only for setup)

DURAG
[[]]:]:l]:[ Reset O Mode O D-ZS 087- 20

Connection for D-ZS 087-20

LX100-05-002

O . /L .

D.Z5087 DURAG
D-LX 100

| B i

= @

o

. . . Flame threshold adjustment
Gain selection (covered by housing)  status display ~ Reset button

(Fig.2)  D-LX 100 with D-ZS 087
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4. Self-Check

The D-LX 100 All-In-One Flame Scanner is fail-safe and self-checking, in accordance with European
EN standards for flame scanning equipment. After power-up, the flame scanner performs a self-
check, which is constantly performed during continuous operation.

If employed for continuous operation, any component failure that jeopardizes the safety-related
functions of a scanner must trigger an error shutdown. The D-LX 100 is therefore equipped with a
dual-channel microprocessor system. This system controls all functions and self-checks, and
monitors all safety-related timing sequences. Input and output status is independently checked and
compared by the microprocessors. Only if they agree is operation allowed to continue.

If the controller signals flame ON, the integrated flame scanner is automatically monitored. This
occurs every second for 0.2 s via the activation of a shutter. The shutter is a transistor separating the
photo element from the electronics. In the case of the D-LX 100 UL, a long-lasting mechanical shutter
is used to interrupt the path from the photo element to the electronics. The interruption of the
photocurrent simulates the outage of a flame and must result in a drop in the flame signal that was
present during the 0.8 s that the scanner was monitoring the flame. If a hardware problem causes too
little a decrease in the flame signal, an error shutdown will occur after eight such cycles, that is, after
eight seconds.

If the flame ON signal is stopped, the integrated flame scanner is also no longer checked.

5. Fault

If the internal self-check recognizes an error in the safety-related software and hardware components,
an error shutdown and internal lockout must be triggered. The relays for the flame, operational
readiness and fault signals are released, and the red LED on the front panel will begin blinking. The
contact from K1 signals the present fault.

The red LED blinks 5 times by itself. After that, the yellow LED will also begin blinking with the red.

The number of times that the yellow LED blinks corresponds to the type of error, which allows the
operator to precisely analyze the source of the fault. The following error sources can be signaled:

5.1. Error Codes of the 1%t CPU:

Error Yellow Source of Error Possible Cause of the Error
Code LED
Blinks
1. 1x Synchronization defective / faulty microprocessor circuit
2. 2 X 2" CPU 2" CPU is indicating an error (no display of its own)
3. 3 x FOS cycle defective cycle generation / faulty acknowledgment
4, 4 x Flame signal relay defective drive / faulty acknowledgment
5. 5 x Flame signal contact defective / faulty acknowledgment of the contact
position
6. 6 x Status signal relay defective drive / faulty acknowledgment
7. 7 X Flame comparison faulty transmission of flame data
8. 8 x Flame recognition push button switch on front panel pressed by
threshold unauthorized personnel
9. 9 x Safety time unauthorized change in the soldering field
10. 10 x PROM test defective / faulty microprocessor circuit
11. 11 x RAM test defective / faulty microprocessor circuit
12. 12 x Flag test defective / faulty microprocessor circuit
13. 13 x CPU test defective / faulty microprocessor circuit

DURAG
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If the cause of the error is a defect in the integrated flame scanner,
the red and green LED’s will blink alternately.

Pressing the reset button on the front panel of the D-LX 100 acknowledges a fault in the unit and
allows flame scanning functions to continue after restart. When the reset button is pressed, all LEDs
will go off. It is also possible to reset the unit by open the plug connection or by interrupting the yellow
24 V supply wire for a short moment. In this case the cover of the flame scanner don’t has to be
opened in order to get access to the reset button.

If the power supply is interrupted or the reset button is pressed, the relays are released, regardless of
the status of the unit (flame signal ON / OFF or fault). The flame scanning program is then restarted.

Note:

The D-LX 100 is an officially approved flame scanner. Any tampering or modifications will lead to a
loss of its approved status. Repairs may only be performed by the manufacturer or its authorized
service outlets.

6. Installation

Installation occurs according to the D-LX 100 dimensional drawings. The electrical installation must
be performed in accordance with the wiring diagram in this manual, as well as any local guidelines.
The location of fuses F1 and F2 can be found in the dimensional drawing.

The enclosure rating of the flame scanner is IP67 if it is a model with the plug connection, and IP65 if
the scanner has a permanently threaded cable connection.

F2 = Flame contact fu\se No6

N
=
:

R.
>

| ] F1 = Mains fuse No4 L

A c
o0 [l
HEY [ é
a
S3

LX100-09-003

(Fig. 3) Location of fuses

Note: To change the amplification or to replace the fuses, the electronics must be pulled from the
housing. Due to the D-LX 100‘s compact design, one must observe that no wires get pinched when
putting the scanner back together. The housing should be closed without using excessive force.

DURAG



Page 6 D-LX 100

To guarantee the best, most selective flame monitoring, one must determine the correct position of the
scanner, since the flame must be visible to the flame scanner at all times, regardless of the load range
of the burner. The 6° angle of view should always be oriented toward the root of the flame, that is, the
bottom third of the flame. The D-LX 100 is mounted onto a sighting tube with a 1%4” pipe (male thread
connection). A D-ZS 033-1 adjustable ball joint flange is available to more easily align the scanner
with the flame.

The flame scanner’s purge air connection is responsible for keeping the sighting tube and optics free
of particles from the combustion chamber. A current of air, strong enough to blow away heavier
particles, must therefore be aimed toward the combustion chamber. In applications with low particle
levels, like gas burners, a purge air velocity of v = 3 ft/s (1 m/s) in a 1%4” sighting tube will sufficiently
purge the scanner (air consumption 100 ft*h [3m3/h]). Those with higher levels, like coal-fired
burners, require more purge air (v = 10 ft/s [3 m/s]). These velocities for the purge air in the sighting
tube are only guidelines. Changes on a site-specific basis are certainly permissible. The scanner is
equipped with %%” female pipe connection for the purge air.

The flame scanner should be routinely checked to ensure that the optics are clean and that the
scanner is firmly mounted to the sighting tube.

For optimal alignment of the flame scanner, the D-LX 100 uses a 4-20 mA (or 0-20 mA, if desired)
current output which displays the flame intensity. Note: the current output leads are not galvanically
separated from the internal voltage supply. To avoid having faults attributed to the flame scanner,
these leads may need to be shielded. As a rule, however, shielding is not required for cable lengths
below 15 ft (5 m).

For high availability in the system, the power supply equipment and the flame scanner must be
properly timed (power supply and maximum time for outages). In order to avoid possible interference
in the grounded lead from any transient currents (e.g., current from an ignition device against ground
potential), DURAG D-ZS 117-l insulators may be used between the sighting tube and the flame
scanner. One must make certain, however, that the pipe or hose conduit for the scanner’s purge air
connection is also made of non-conducting material.

When connecting the flame scanner, all local regulations must be observed.
The flame scanner is equipped with a safety screw to ensure that the scanner
is firmly in place. Always be certain that the flame scanner has been mounted

properly.

6.1. Start-Up

Once mounted and connected according to the drawings and diagrams in this manual, the D-LX 100
All-In-One Flame Scanner is immediately ready for operation once power is supplied.

7. Programming the Flame Scanner

The flame scanner is equipped with a push button switch for adjusting the flame recognition threshold
of the flame relay. This threshold may be set to one of ten levels. The scanner is also equipped with
a hook switch for adjusting the amplification of the photo current to one of two different levels. This
amplification feature is unnecessary for the D-LX 100 UL, and is therefore not found on that scanner.
The push button switch is accessible after removing the cover plate. The hook switch is still obscured
by the housing even if the cover plate has been removed, since it is only intended to be switched
under special circumstances for dampening very high flame signals.

DURAG
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7.1. Setting the Flame Recognition Threshold

By setting the flame recognition threshold on the flame scanner, the operator of the combustion
system determines whether the flame signal (pulse frequency) of the integrated flame scanner should
generate a flame ON or flame OFF signal. This threshold is set using the push button switch on the
front panel, and may be programmed to one of ten settings. After start-up, the threshold setting must
be protected from unauthorized changes.

Switch setting "0” is the highest threshold. The flame scanner must generate a strong flame signal in
order to register flame ON. Position "9” is the lowest threshold. A weak flame signal is sufficient to
trigger and maintain a flame ON signal.

if The operator uses this threshold setting to determine

when the flame scanner signals flame ON or OFF.

The green (flame ON) LED and the 4-20 mA (or 0-20 mA) analog output for flame intensity may be
used to select the proper switch position. However, use of the D-ZS 087-20 Digital Display Unit is
recommended. When setting the flame recognition threshold, one must always consider the possible
influence of ambient light. This can play a role both in multi-burner and single burner applications.

Flame OFF Setting:

If the burner is shut down, the flame recognition threshold (switch-on threshold) must be set high
enough that the flame scanner does not see any ambient light and reliably signals "Flame OFF”:

e the green "Flame” LED is not illuminated,

¢ the current in the flame intensity measurement circuit is less than 8 (or 5) mA,

o the fail-safe relay output to the external flame ON signal is open.

Flame ON Setting:

If the burner is operating, the flame signal must reliably exceed the flame recognition (shut-off)
threshold and signal "Flame ON”:

e the green "Flame” LED is illuminated,

o the current in the flame intensity measurement circuit is greater than 12 (or 10) mA

¢ the fail-safe relay output to the external flame ON signal is closed.

Example:

The flame recognition threshold is set on site such that a flame ON signal is reliably present given
sufficient flame intensity, under all load conditions. That is to say, the flame intensity current display
fluctuates between 12 (or 10) and 20 mA. If the flame image deteriorates too much, the flame signal
(pulse frequency) must dip below the shut-off threshold. The safety time programmed into the
scanner will then begin to run. After the safety time expires, the flame OFF signal is given and the
green LED goes out (flame intensity current is less than 8 (or 5) mA).

Once the scanner’s alignment and flame recognition threshold have been
properly determined, the D-LX 100 must reliably report if a burner is shut down
or if an impermissible deterioration of the flame image occurs. Consideration
must be given in order that ambient light sources do not generate faulty system
status. The operator must see to it that the settings are never changed by
unauthorized personnel.

If the flame recognition threshold is changed, one must be aware that if the push button is not pressed
all the way, it is possible to have the scanner programmed to an intermediate setting, between
settings 1 and 2, for example. If the switch is stuck in one of these undefined settings for more than 8
s, an error shutdown will occur.
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7.2. Flame Recognition Thresholds as a Function of the Rocker Switch Setting

Rocker Switch Beginning of Shut-off Switch-On End of Range
Setting Range 0/4 mA | Threshold 5/8 mA | Threshold 5/8 mA 20 mA
0 2048 2560 2816 4095
1 1536 1984 2208 3328
2 1024 1431 1634 2650
3 768 1088 1248 2048
4 608 894 1036 1750
5 384 626 746 1350
6 256 448 544 1024
7 128 288 368 768
8* 64 132 166 336
9 32 56 68 128

» The flame recognition threshold is set to position 8 when delivered from the factory

4500

4000

R
3500 \

A\
2500 1\

)
3000 \

A

Pulse frequency

2000 1 \

1500 X \
\ —&— Beginning of Range 0 /4 mA
1000 —&— Shut-Off Threshold 5/ 8 mA
\ \ \ —— Switch-On Threshold5 / 8 mA
_ 500 \\ L\\ \ —»— End of Range 20mA
g N \\
0 1 2 3 4 5 6 7 8 9
Rocker Switch Setting
(Fig. 4) Flame recognition thresholds as function of the rocker switch setting
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7.3. Setting the Amplification

In most cases it is unnecessary to set the amplification of the photo element signal. However, if signal
saturation should occur due to a very intense flame signal, the amplification hook switch can be
moved from position V2 to position V1. As mentioned above, this is not a feature of the D-LX 100 UL.
Switching to V1 reduces signal amplification by a factor of three.

The hook switch is mounted near the photo element. The housing must be removed in order to gain
access to it. The four Allen screws must be loosened and the electronics insert pulled from the
housing.

When putting the housing back together, the housing’s o-ring must be in the correct position, and the
cable bundle must lie inside the housing such that the electronics can be re-inserted without using
excessive force and without pinching the cable bundle. Once the housing is back in place, the Allen
screws must be screwed back in.

7.4. Adjusting the Flame Scanner D-LX 100...94Ex and D-LX 100.../95Ex

When operating a flame scanner in a hazardous location, an explosion-proof housing is required.
Given the special design of this housing, different steps must be followed when programming the
scanner.

A Before opening the housing in any hazardous location (e.g. explosive
atmosphere), the flame scanner must be disconnected from its power
source.

Explosion Hazard!

Unless asked by the customer to do otherwise, the flame recognition threshold is set to 8 and the
amplification is set to V2 (high amplification; does not apply to the D-LX 100 UL). If changes are
necessary, the procedure outlined below must be followed:

1. The flame scanner must be disconnected from the power source. All cable connections must
therefore be disconnected.

2. The four M5x25 mm screws (4 mm Allen screws) must be unscrewed from the front part of the
housing.

3. Carefully separate the housing. Because of the inner gasket and narrow gaps, greater force is

required.

The flame scanner may now be programmed.

After the required settings have been made, the housing may be reassembled. One must be

careful not to pinch or damage the connection cable.

Screw in the four M5x25 mm screws (4 mm Allen screws).

Reconnect the cable.

M5x25 mmscrew (4 mm Allen screw)

ok

No

MSOB, DURAG
o D-LX 100
> o = 9&
o-F - | =] e
Boso [ e
- EDO ’
= x ©

LX100-06-003

M5x25 mmscrew (4 mm Allen screw)

(Fig. 5) Adjusting an explosion-proof flame scanner
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7.5. D-ZS 087-20 Digital Display Unit

By connecting the D-ZS 087 display unit, the flame intensity can be displayed as a pulse signal, from
0 - 4095 pulses. Furthermore, the minimum and maximum values are stored, and the thresholds for
the flame ON and flame OFF ranges are calculated. This allows the operator to determine the optimal
threshold between ambient light (relay must remain in the OFF position) and flame (relay must remain
in the ON position, even if flame intensity is minimal).

8. Safety Time

The safety time is the response time of the flame scanner to the outage of the flame signal (pulse
frequency of the integrated flame scanner) and the resulting shut-off of the relay contact for the flame
ON signal.

The D-LX 100 has a standard safety time of 1 s. Safety times of 3 and 5 s are available upon request.
Should the safety time need to be changed, the following steps must be followed:

9. Integrated Flame Scanner

In order that the flame scanner can be used in burner applications with the widest variety of fuels, 3
UV and 2 IR flame scanner models are available. All flame scanners with a semiconductor photo
element have the same electronic shutter in common. The scanners use this shutter to perform a
continuous check of the internal signal amplifier and filter. The signal amplifier can be set to one of
two levels. Amplification level V2 is higher than V1 by a factor of three. The scanner comes from the
factory having been set to V2.

DURAG also offers a UV flame scanner with a UV photocell. For performing self-checks, the scanner
is equipped with a newly developed, long-lasting shutter which interrupts the path to the photocell.
Because of the way the UV cell operates, it is not possible, or required, to switch from one
amplification level to another since no saturation will occur.

9.1. Ultraviolet Flame Scanner

The UV zone of a flame is in general considerably smaller than the IR zone. Moreover, boiler walls
and components do not radiate any dynamic UV energy. UV flame scanners are therefore very
selective and not sensitive to ambient light.

The D-LX 100 UL uses a photocell with a spectral sensitivity of A= 185 nm to 260 nm. Because this
spectral range is so narrow and distant from that of daylight, it is permissible to evaluate both the
dynamic and static energy of the flame. This important advantage makes the D-LX 100 UL a highly
sensitive flame scanner, with excellent selectivity for all flames releasing energy in the UV-C range,
e.g., gas and oil flames.

A semiconductor photo element with a spectral sensitivity of A = 190 nm to 520 nm is employed in the
D-LX 100 UA. The integrated flame scanner acquires the dynamic blue-to-transparent range of gas,
oil and coal flames, without suffering signal collapse due to water vapor, recirculation gas or similar
UV-absorbing gases.

In the D-LX 100 UAF, the photo element from the D-LX 100 UA is used with a filter. Because of this
filtering, a reduced spectral range of L = 280 nm to 410 nm results. This delivers better results in
cases of very intense UV radiation or if higher selectivity is required. Note: in the visible spectral
range the filter does not appear transparent—it appears black to the human eye. The photo element
is, however, visible through the lens of the flame scanner.

DURAG
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9.2. Infrared Flame Scanner

The IR zone of a flame is in many cases large and, relative to UV radiation, very intense. The IR zone
is easy to acquire under different angles of view, is strong in signal, and is not sensitive to absorption
by gases. Compared to a UV flame scanner, however, it is more sensitive to ambient light.

A silicon photo element with a spectral sensitivity of A= 300 nm to 1100 nm is used in the D-LX 100 IS.
This flame scanner detects visible light. If the flame is red or gold in color, it is "visible” to the scanner,
on the pre-condition, however, that there is movement in the flame, i.e., the flame is dynamic.

The D-LX 100 IG A employs a germanium photo element with a spectral sensitivity of A = 780 nm to
1800 nm. The integrated flame scanner will therefore acquire the dynamic range of radiation
generated by nearly all fuels. This type of flame scanner is strong in signal, but demonstrates lower
selectivity due to the large IR zone.

Flames whose short-wave UV radiation is absorbed by dust, water vapor or other materials can be
monitored in the IR range. Applications include waste incinerators and oil-fired combustion systems.
In the case of the latter, IR monitoring in the spectral range of 300 to 1100 nm is typical.

IR flame scanners with a spectral sensitivity up to 1800 nm have proven themselves especially
effective in applications employing measures for NOy reduction, e.g., flue gas re-circulation or
systems with combination burners for gas and oil.

Note:

It can occur in practice that static emitters, like glowing boiler components, become modulated by
combustion air currents or flue gas clouds, and work like ambient light with dynamic portions of
radiation. Should this radiation lie in the range received by the scanner, i.e., in the IR spectrum, and
within the normal flicker frequency range (approx. 10 to 200 Hz), an output signal will be generated by
the flame scanner in the form of a pulse frequency corresponding to the intensity and dynamics of the
received radiation. The flame recognition threshold (pulse threshold) of the D-LX 100 may not in this
case be exceeded by the pulse frequency of the integrated flame scanner and cannot be allowed to
trigger a flame ON signal (see section 6: Setting the Flame Recognition Threshold on the Flame
Scanner).

DURAG
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9.3. Selection Criteria for the D-LX 100 All-In-One Flame Scanner

Model Spectral Suitable for Following Fuels Characteristics
Range [nm] Gas oil Coal Wood
D-LX 100 UL 185 — 260 ++ + Monitoring of gas and oil flames
Monitoring of gas and oil flames; also for low-NOy
D-LX 100 UA 190 - 520 ++ ++ o combustion.
Monitoring of very intense gas and oil flames; also for low-
DGIONIURE 280 - 410 * +* NO, combustion.
Monitoring of oil burners, even if additional fuels are also
LR ILS 300 - 1100 ++ * * combusted.
D-LX 100 IG 780 - 1800 o + ++ ++ Monitoring of oil and wood flames, as well as coal flames.
Explanation of symbols:
++ Flame scanner is ideally suited for this fuel.
+ Flame scanner is well suited for this fuel.
O Flame scanner is conditionally suited for this fuel. The monitoring characteristics depend for the most part on the

combustion technique.

! Due to local regulations the flame sensor might not be approved for monitoring of gas flames.

This information is based on years of experience in a great proportion of combustion systems. Variations due to differing flame
behaviour, caused by special combustion techniques cannot be taken into account or excluded. Therefore, deviations from table

are possible.

9.4. Overview of D-LX 100 All-In-One Flame Scanner

Flameproof housing AL e el Sl Version for
Axial Plug Connection Class |, Division 1 Class |, Division 2
11 2G EEx de lIC T6 Group B,C&D Group A,B,C&D 113G EEx nC IIC T6

D-LX 100 UL-P

D-LX 100 UL/94Ex

D-LX 100 UL/95Ex

D-LX 100 UL/96Ex

D-LX 100 UL/97Ex

D-LX 100 UA-P

D-LX 100 UA/94Ex

D-LX 100 UA/95Ex

D-LX 100 UA/96Ex

D-LX 100 UA/97Ex

D-LX 100 UAF-P

D-LX 100 UAF/94Ex

D-LX 100 UAF/95Ex

D-LX 100 UAF/96Ex

D-LX 100 UAF/97Ex

D-LX 100 IG-P D-LX 100 IG/94Ex D-LX 100 IG/95Ex D-LX 100 IG/96Ex D-LX 100 IG/97Ex
D-LX 100 IS-P D-LX 100 IS/94Ex D-LX 100 IS/95Ex D-LX 100 IS/96Ex D-LX 100 IS/97Ex
9.5. Options

The D-LX 100 All-In-One Flame Scanner is normally delivered with the options listed in the table
below. Should other options be required, please make them known when ordering.

“Flame intensity” current output

0-20 mA

4 -20 mA

Safety time

1s

3s

5s

Note: the options shown in the shaded areas are standard; please indicate when placing an order

whether any of the other options shown are desired instead.
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10. Technical Data

e Permissible ambient temperatures:-20°C...+60°C (0°F...+140°F,
(other temperatures upon request)

o Safetytime:......ccccovveeiiiiiiiin, 1 s (other times available upon request)

e Permissible operating modes......... intermittent and continuous operation; 72-hour operation in
systems operating according to TRD 604

e Enclosure rating (EN 60529).......... IP67 (rating not associated with FM logo mark)

¢ Sighting tube connection:............... G114

e Purge air connection: ..................... G

e Electrical connection: ................... 1.5m (5 ft.) cable (8 conductor, 1 mm?/ 18 gauge),
T =-60 to +180°C (-80°F to 360°F)

o Weight: cvvviiiiiiii approx. 1.8 kg (4 Ib.)

10.1. Technical Data of the Integrated Flame Scanner

e Optical angle of view ...................... 6°; for the D-LX 100 UL: 6° horiz., 12° vert.
o Spectral sensitivity..........ccoeceeeenin 185 nm — 260 nm D-LX 100 UL
190 nm - 520 nm D-LX 100 UA
280 nm - 410 nm D-LX 100 UAF
300 nm - 1100 nm D-LX 100 IS
780 nm - 1800 nm D-LX 100 IG
e Flame scanner amplification: ......... 2 levels: standard V2= V1x3, (not D-LX 100 UL)

10.2. Technical Data and Configuration of Inputs and Outputs

e Connection to power supply........... L+, L-, PE / grounded lead
o Power supply:.....cccoeiiiiiiiiiiis 24 VVDC + 20%, approx. 5 W
e Fuse protection:.............................. F1=0.315 A, semi-slow, MST 250
e Currentoutput0/4-20mA .......... Flame intensity / 150 Ohm maximum load
e Flame contact..........ccccceeevvivnnnnnnenn. Closer; active if flame is present
e Faultcontact........cccvvveeiiiiiiiiiinnnnnn. Closer; active if no fault is present
Series connection with the flame contact as possible second
shut-off path.
e Switching capacity of the relay contacts / fuse F2, slow, MST250:
10 0] 1o SRR 10 VAC/dc, 10 mA
MNAX: ceevrreeeeeeeesesenrrreeeeeeeeeesnnrreeees 250 VAC, 2.0 A/ cosp=1,0 (resistive load), F2= 2A slow

1.0 A/ cosp=0,4 (inductive load), F2= 1A slow
0.2 A/ cosp=0,2 (inductive load), F2=0.2A slow

24 VVDC, 0.5 A with spark extinc. F2=0.5A slow
110 VDC, 0.2 A with spark extinc. F2=0.2A slow
220 VDC, 0.1 A with spark extinc. F2=0.1A slow

The flame scanner is constructed such that there is potential separation between the power
supply (24 VDC) and the unit’s internal voltage (UB = 20 VDC / § VDC). The current output is
galvanically connected to the internal voltage.

The relay contact for the flame ON signal is delivered with a fuse, F2 = 0.5 A, slow, MST250, for
24 VDC voltage switches. If connecting other switch voltages, this fuse must be exchanged
accordingly.

DURAG
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10.3. D-LX 100 Dimensional Drawing

-
@\

SW 46
““narae>

fe—— 80 ——
- 2 —

|<—R1 14—

!

IE

Cover —

243 mm

Set screw ] N

Purge air connection G 1/2"

Scanning tube connection G 14"

Viewing angle 6°
(D-LX 100 UL vert. 12°)

1X100-03-003

(Fig. 6) Dimensional drawing: D-LX 100
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10.4. D-LX 100 Wiring Diagram

F1 —
ge/YE L@ L1
— @ |_+} 06 Vs —| .+ o AC Mains
sw /BK N — N
@B\ —lo|.
gnige n PE |@QfF— < Protective Earth
W = Protective Earth D-NG 24/05
ws / WH AC-Power Supply

©

Flame Message ON

l
\ Flame Relay K2.2
T Ready for Operation

@)
Fault Relay K1.2
@ Contact Circuit Supply
2
gn/GN
0/4..20mA |® -
Flame Intensity
r/GR -
0 volt [ @
% D-LX 100 @ Not Connected
= '
Plug M2

(Fig. 7) Wiring diagram: D-LX 100...-P, D-LX 100.../96Ex and D-LX 100.../97Ex

Supply” input. Only such components are allowed to be connected to the
output “Read for Operation” which are non-interacting. These components can
be for example the coil of a relay or a magnetic switch.

ii The Flame-On-Message has to be supplied via fuse F2 on the “Contact Circuit

Then the flame relays contact is protected against contact welding in
accordance with EN 298.

Contacts K1.2 and K2.2 must be switched in series if the additional safety requirements for direct
shut-off of the entire fuel supply are to be fulfilled. These are specified in VDE0116, paragraph 8.7.2
/10.98 or TRD 604, pages 1 and 2 for 72-hour operation (steam boiler without constant supervision).

DURAG
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10.5. D-LX 100 ... /94 Ex and D-LX 100.../95Ex Housing for Hazardous Areas

D-LX 100 .../94 Ex D-LX 100 .../95 Ex
[ 3 [
L - L
5\ - 1/2" NPT(F)
M20x1.5
< 313 >
e 283

2110 ———»
|

G I1
T
I
%
I
I
ca. 130

LX100-08-003

‘%m

(Fig. 8) Dimensional drawing: Ex-proof housing type K

Explosion protection: .............cccoooiiiiiiinie. D-LX 100.../94Ex: Il 2G EEx de IIC T6/T5
(PTB approved)
D-LX 100.../95Ex: Class I, Div. 1, Group B, C & D
(FM approved)

Max. ambient temperature: ............cccceeeenen. at T5: -20°C to +70°C (-4°F to 158°F)
at T6: -20°C to +60°C (-4°F to 140°F)

Viewing pipe connection: ...........cccccceveviiinennn. G 1” pipe thread

Optical viewing angle: ..........cccoevveeeiiiieneenns 6° (D-LX 100 UL: 6° horiz., 12° vert.)

WeEIghti. oo 3.8kg (8.51b.)

Enclosure rating:.........cccocoiviiiiiis IP 65 (rating not associated with FM logo mark)

Cableentry: ......cccooiiiii D-LX 100.../94Ex: Cable gland M20x1.5
D-LX 100.../95Ex: 2" NPT (F) for conduit

connection

Conformity certificate:...........cccooeveevieneennen. PTB 02 ATEX 1029 (D-LX 100.../94Ex ony)

Material:.......ccoeeriiiiii e AlCuMgPb

Painting: ..o Blue, RAL 5017 and black RAL 9005
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10.6. Wiring Diagram for D-LX 100.../94Ex and D-LX 100.../95Ex

ge/ YE L@ L1
 — @ L+ —Q| -+ AC Mains
sw/ BK " DC Supply N |OF— N
@B —lol. N
gnige PE |@QF— = Protective Earth
—————— L Protective Earth
O owe D-NG 24/05
ws / WH
| ® Flame Message ON AC-Power Supply
\ FAame Relay K2.2
T @4' BN Rready for Operation
\ Fault Relay K1.2
@"" B Contact Circuit Supply
an/GN
0/4...20mA 1O "
Fame Intensity
r/ GR -
ovot @ °
g D-LX 100 Exi
g: /— Ex e Chamber

Ex d Chamber

(Fig. 9) Wiring diagram: D-LX 100.../94Ex and D-LX 100.../95Ex

Supply” input. Only such components are allowed to be connected to the
output “Read for Operation” which are non-interacting. These components can
be for example the coil of a relay or a magnetic switch.

ii The Flame-On-Message has to be supplied via fuse F2 on the “Contact Circuit

Then the flame relays contact is protected against contact welding in
accordance with EN 298.

Contacts K1.2 and K2.2 must be switched in series if the additional safety requirements for direct
shut-off of the entire fuel supply are to be fulfilled. These are specified in DIN-VDEO116, paragraph
8.7.2 /10.98 or TRD 604, pages 1 and 2 for 72-hour operation (steam boiler without constant
supervision).
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10.7. D-LX 100 ... /96 Ex for Hazardous Areas Class |, Div. 2, Group A,B,C&D

SW 46
WAF 46

<

le—— 80 —

o
Yo}
~—

-t

Cover —

243 mm

Set screw ]

Purge air connection G 1/2"

Scanning tube connection G 14"

Viewing angle 6°
(D-LX 100 UL vert. 12°)

LX100-15-001

(Fig. 10) Dimensional drawing: D-LX 100.../96Ex

This flame scanner is suitable for use in Class |, Division 2, Groups A, B, C & D or non-
A hazardous areas only.

Exposures to some chemicals may degrade the sealing properties of used in the relays
Explosion of the flame scanner. It is recommended that the sealing of the relays are checked
Hazard! periodically for any degradation of properties. In case of any degradation the flame
scanner should be send to the manufacturer for service.

Before opening the housing in any hazardous location (e.g. explosive atmosphere), the
flame scanner must be disconnected from its power source.

Area classification:............cccceeeeiiiiiiiee. Class I, Division 2, Group A, B, C& D
Viewing pipe connection: ............cccooiuuiineeen. G 1 V4" pipe thread

Purge air connection: ...........cccccceeiiiineennnen. G V2" pipe thread

WeEIGhti..eo oo 1.8 kg (3.96 Ibs.)

Cableentry: ..o ¥2” NPT (F) for conduit connection

Wiring according to figure 7
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10.8. D-LX 100 ... /97 Ex for Hazardous Areas Zone 2

WAF 46%
je—— 80 —»]
je—— 92 —p]

|<-R1I1/4">|
<_SW 46

A
ca. 22
A4
4
N
©
Cover — £
IS
o0
<
L] N
Set screw } N
N
Purge air connection G 1/2”
‘_

Scanning tube connection G 11/4”

Viewing angle 6°

LX100_16_000

Viewing angle 6°
(D-LX 100 UL vert. 12°)

(Fig. 11) Dimensional drawing: D-LX 100.../97Ex

A This flame scanner is suitable for use in Zone 2, 1| 3G EEx nC IIC T5/T6 or non-
hazardous areas only.

) Before opening the housing in any hazardous location (e.g. explosive atmosphere), the
Explosion  flame scanner must be disconnected from its power source.

Hazard!
Area Classification:..........cccoeeeeeieiiiiiviieeneees Zone 2, Il 3G EEx nC IIC T5/T6
IP-Rating:...ccoiiiiiieiiiiie e IP 65 (rating not associated with FM logo mark)
Viewing pipe connection: ...........cccccovvuuiieeeen. G 1 V4" pipe thread
Purge air connection: ... G %" pipe thread
Weighti...ooo oo 1.8 kg (3.96 Ibs.)
Cable entry: .....coceeeviiiee e Cable gland M20x1.5, wiring according to figure 7
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10.9. Cable and Shielding

The D-LX 100 is designed for the connection of 230 VAC via the fault contact and flame contact, while
the system operates in the low-voltage 24 VDC range.

If the contacts are to be used in the "high-voltage” 230 VAC range, either an appropriately insulated
cable must be used to cover the entire distance from the flame scanner, or a distributor panel needs to
be installed, with separate cables used after it.

Shielding, if needed at all, is only required for the current output because the internal voltages of the
flame scanner (0V and 5V) lead out from the flame scanner via this output.

Recommendation: Separate 3 high-voltage conductors and a protective ground as early as
possible (up to 5m) from the low-voltage line and then lay 2 or 3 separate cables over greater
distances:

f 3 wires for relay contacts (q1)
i hield
JUnCtlon bOX / No shield necessary
D-LX 100 T H
|
vl Bl .
3 1 wire PE
77 ____U t 1
|
|
! t 2 wires for 24 VDC supply (q2)
max. 5m Silflex cable, I shield may be necessary
unshielded, 8 x 1mm’ |
230 VAC applications 3 :
z | ﬂ If\l 2 wires current output (q3)
% v S \J shield necessary

(Fig. 12) Cable and Shielding

Diameters g1 and g3 can be determined by conditions on site.

Diameter g2 must be great enough that resistance per conductor does not exceed R= 10Q. The
D-LX 100 operates then at 24V - (200mA x 2 x 10Q2) = 20V still permissible.

The D-LX 100 is constructed potential free. There is no connection between power supply and
grounded housing. If the flame monitor stops operation because of a flame sensor-error (red and
green LEDs flash) this potential separation may be responsible for that.

In that case a capacitive connection of C1= approx. 100nF or a direct connection B1 may help (but
with B1 you loose the separation of potentials!)

L+
! L
- i D-LX 100 8 . ~| Power
g Boller B1 +C1 supply
o Viewing PE
= pipe

1 1

(Fig. 13) Power supply and error suppression
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11. Maintenance and Service

The optics of the Flame Scanner should be regularly checked for dust and debris and cleaned when
necessary. If the outside of the lens regularly accumulates deposits, the purge air flow should be
adjusted to alleviate this problem.

11.1 Replacement of the Shutter and the UV-Photocell on the D-LX 100 UL

The UV-photocell has a limited lifespan. A high pulse rate (> 1000 P/sec) and high ambient
temperatures (60°C) contribute to the loss of filing gases (Gas Clean-up and Diffusion) and the
darkening of the glass tube by sputtering. Both effects contribute to the reduction of sensitivity from
100% at the boundaries of the lifespan, which is defined by 50%.

Under extreme conditions, the lifespan is 10,000 hours, and in the most favorable conditions it is
50,000 hours or more.

The UV-Photocell is replaced in conjunction with the shutter. In order to remove this assembly, simply
detach the four cable connectors.

The layout of the device is displayed in the following illustration:

UV cell Shutter PC-board No1
connection connection
- + i’Qﬁ - + Cabele socket
UV cell
cell holder

LX100-11-004

Black Red Blue ¢ &Yellow
X2 x3 x1.4 x1.1
Twisted cable To PC-board No5

to PC-board No2

(Fig. 14)  Shutter-Block with UV Cell
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The replacement of the Shutter block and the UV Cell is to be done in the following manner:

1. Disconnect the scanner cable.

2. Remove the cover (4 x M3) and the housing (4 x M5 — Allen screws).
With Ex-type units there are special instructions for opening the housing, which are detailed in
the chapter “Installation of Scanners with Explosion-proof housings.”

3. Remove the electronics assembly from the upper housing.
4. Remove the Shutter block.

5. Remove the cable connectors and reconnect them to the replacement unit. Please note the
polarity.

6. Assemble the shutter block.

7. Screw the electronics assembly back onto the housing. Pay attention to the asymmetrical
countersinking in the upper housing. The shutter block should lay open in the countersinking.

8. Assemble the electronics assembly and the housing, making sure not to crimp the wires.

9. Replace the cover.

Middle part of housing Housing
_/ Screw connection / Cover
/ Shutter block with UV cell
[ ()

DURAG
D-LX 100

V:| I
OB
K Complete electronics

Screw connection

\Y

D-Zs 087

A\V/4

\
@

LX100-12-003

(Fig. 15) Layout of the Shutter block with the UV-Cell
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12. Available Accessories

D-ZS 033 -1 ...
D-ZS 033 -1l .................
D-ZS 087-20 ..................

D-ZS 077-10 ..................
D-ZS 093 ...

D-ZS 117 -1 ...................
D-ZS 117 -1l .................

D-ZS 118 ...

D-ZS 129 - 10/11

D-ZS 129 - 30/40

kle8xAWG20SIHSI

kle8xAWG18CY190.......

D-WSH 603 ....................

Ball joint flange with 1% ” threaded connection
Ball joint flange with 1” threaded connection

Digital display unit for optimal orientation of the flame scanner; measures
pulse rate, stores minimum and maximum pulse rate values, and calculates
flame recognition thresholds for all DURAG flame scanners and burner
management systems.

UV-C-test light source 230V / 50Hz

Combined test light source 230 V / 50 Hz ; covers UV-A, UV-B and IR
ranges for functional testing of the D-LX 100

Heat insulator with potential separation and 1% ” threaded connection

Heat insulator with potential separation and 1” threaded connection for ex-
housing

Optical aid for aligning ball joint flange with sighting tube.

LED bar graph display with switch unit for display of flame intensity and pre-
alarm signaling.

LED bar graph for display of flame intensity.

unshielded silicone cable with DURAG color code, with UL approval, for
flame sensors with wiring length up to 5m

shielded PVC cable with DURAG color code, with UL approval, for flame
sensors with wiring length up to 200m

Weather protection hood for flame sensors

12.1. D-ZS 087-20 Digital Display

LX100-14_-000

87

Reseto Mode O DURAG |:| ]

D-ZS 087-20

157 mm > <« 30>

A

(Fig. 16)  Dimensional drawing: D-ZS 087-20
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12.2. D-NG 24/05 AC-Power Supply

DURAG
D-NG 24/05
F1 24 \V\DC
IN N L PE ' L+ L- OUT
000b0b0000bObOOO
e
< 70mm ——>
0 DIN rail di
L fo DIN EN 50022
% 118 mm

(Fig. 17)  Dimensional drawing: D-NG 24/05
Technical Data on the D-NG 24/05 AC Power Supply:

Power supply series connector: ............... for operation of two D-LX 100 flame scanners

INPUL e 115/230 VAC +10% -15% , 42-60 Hz , approx. 15 VA
Fuse protection (F1):...ccccoevveeeeiiiiiinee. 0.1 A/slow / 5x20 mm (0.2x0.79 in.)

OUIPUL e 24VDC +20% / 0.5A

Housing material (color) / dimensions:..... ABS (RAL 7035) and PC (transparent) /
75 x 70 x 118 mm (2.95x2.75x4.65 in.)

Housing fastened: ...........cccccoeeiiiininnnenn. via TS35 DIN rail according to EN 50022
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12.3. D-ZS 033-1 Ball Type Adjustment Flange

- omomom g,

Flame sensor

G1%"—»
| 1
! :
: il 34
<+“— 032 —»p|
! i 4
L |
i o N | 5
i !
s 2
i !
i !
i !
i ! =
i i
i i 6
. I
| a 1
—om—»[ 4
. I
|
; v
i
1
i
i

TFIame T Viewing pipe

g L

N @90 >

% < 2115 mm >
Item Qty. Designation Material
1 1 Welding flange 1.0718, galvanized
2 1 Flange Al, Leg. 230
3 1 Ball joint Al, Leg. 230
4 3 Hexagon head bolt M10x50 DIN 558
5 3 Plain washer 10.5 DIN 125
6 1 Gasket Asbestos-free graphite band,
(Fig. 18)  Dimensional drawing: D-ZS 033-I ball type adjustment flange
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12.4. D-ZS 033-lll Ball Type Adjustment Flange

- owom om o,

! Flame Sensor
— G1”"—3

- - -----i------r -----------

g= ==

3
4 g
: 5
i 2
!
|
i
|
i 6
3| I
! ‘~ !
!
T I
i ) i
i ! !
! ;.'l : i*.: :
i [ ! [ !
i 1 ' [ |
: 1 o ' :
i
i
i
!

. !
--— Sighting Tube
|

- memem
PN

1t

g ~ Flame i
g < @ 90 >!
< @ 115 mm »

Pos. Count Description Material
1 1 Welding flange 1.0718, galvanized surface
2 1 Flange 1.0718, galvanized surface
3 1 Ball 1.0718, galvanized surface
4 3 Hexagonal bolt M10x50 DIN 558
5 3 Plain washer 10,5 DIN 125
6 1 Gasket Graphite band, asbestos-free
(Fig. 19) Dimensional drawing: D-ZS 033-1ll ball type adjustment flange
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12.5. Weather Protection Hood

On outdoor installations the D-WSH 603 Weather Protection Hood protects all D-LE 603 or D-LX 100
flame scanner against becoming rained when they are installed vertically, looking downwards. The
plastic hood just has to be slipped over the flame scanner and so the flame scanner is protected
ideally against rain and water.

0 130

[ ~
I~ 1

/N

DURAG

CN
| Yo mm Hole for
Fixing the Hood
- D—-LE 603 or
D—-LE 100

(Fig. 200  Dimensional drawing: D-WSH 603
Technical Data

DIiMENSIONS: .....eiiiiiiiieecee e @ 130 x 225 mm

Material: .......oooe e PVC

Maximum Ambient Temperature...........cccccceveeeenns -40°C .... +80°C

Fastening: ..o Mechanical Fixture through 6mm Hole
Suitable for: ... D-LE 603...-P / -AP / -CG, D-LX 100...-P / -CG
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13. Approvals

13.1. DIN-CERTCO

DINCERTCO

ZERTIFIKAT

Der Firma

DURAG
Industrie Elektronik
GmbH & Co KG
Kollaustr. 105
22453 Hamburg

wird for das Produkt

[¥] inri und
fur Olzerstaubungsbrenner

vom Typ
D-LX 100...
die Konformitat mit
DIN EN 230:1991-05

bestatigt und das Nutzungsrecht fiir das Zeichen

in Verbindung mit der unten genannien Registernummer erteilt
Registernummer: 5F161/03

Dieses Zertifikat ist giltig bis 2008-10-31.

Weitere Angaben siehe Aphang

DIN CERTCO Gesellschat fur
Konformitétsbewertung mbH

T Anhang

D l N zum Zertifikat mit der Registernummer 5F161/03 vom 2004-06-08

Technische Angaben

Max. zut. Oldurchsatz: beliebig
Betriebsweise: Dauerbetriet

Seite 1 von 1

geeignet zur: L van Brennern und
auch in

fur flussige, und

feste

Typheschreibung

Ausfuhrungsvarianten
UL, UA, UAF, IS, IG / 97Ex

10

TUV Siddeutschiand Bau und
Betrieb GmbH - Proflabor. fir
Kalle-, Klima- u. Warmetechnik
Ridlerstraie 65

80339 Munchen

Priifbericht

FO 74 vom 1998-10-30
Ergénzungsschreiben A-Nr.: 106078 vom 2001-01-24
Erganzungsschreiben vom 2002-01-22

C-F 1154-00/03 vom 2003-04-24
Ergéinzungsschreiben C-F 1154-01/03 vom 2003-10-10
C-F 1154-02/04 vom 2004-05-06

Burggrafenstrale 6, 10787 Berlin

Dr.-Ing. Michael Garmer
- i-Leiter der

wahlweise mit integriertem Infrarot- oder UV-Flammenfuhler

13.2. EC Gas Appliance Directive 90/396/EC

C € o085

EG-Baumusterpriifbescheinigung
EC type examination certificate

Ef aterichtiinie (90/396/EWG)
field of appfication EC Gas Appliances Directive {90/396/EEG)
Zertifikatinhaber DURAG Industrie Elektronik GmbH & Co. KG

owner of certificate KollaustraBe 105, D-22453 Hamburg

Pproduct identication o

e a2 CE-0085AT0397
Zenifizierungsstel e Typ Technische Daten Bemerkungen
type technical data remarks _
D-LX 100. 1s wahlweise 3 s
“Ausfiihrungsvariante  Ertauterungen
type vaniation i
UL Flammenwachter: UV-Licht; Spekirale Empfindlichkeit: 185...260 am
X UA. Flammenwachter: UV-Licht; Spekirale Empfindlichkeit: 190...520 nm
SCE:OUSSATOERY A Flammanwachter: V-Licht; pekiale EMpindichii; 260..410 o
ProduRtIGeRuTTer e

s Uy-Licht; Spekirale

Flammenwichter: IR-Licht; Spektrale Empfindiichikeit: 780...1800 nm oder 780...1850 nm
m

00 o

Verwendungshinweise / Bemerkungen
hints of utifization / remarks

Umgebungstemperaturbereich: 20 +60 "C

Zugelassen fir Betrieb und souie fir den
Gegignet fur: Gasbrenner it und ohne Gebldse
Max. zul, beliebig

in Anlagen nach TRD 604

countries of destination

test reports Baumusterprifung: FGE 167 vom 30.10.1998 (TSG)

Priifgrundiagen
basis of type examination

EU/90/396/EWG (29.06.1990)
DIN EN 208 {01.02.1994)

Aktenzeichen 04-0378-GEA

fife number

24.08.2004 Rie A-1/2 o
Safum Geteter, 8. Fafg i Zoastrgssclo
date, ssucd by, sheel, nead ofcerticaton nody

e v o na I o
on s Ewopasenen Sommisso of-l egirne Sile r e i L
Koramiaisbewenng von Gasgraien »

ovo I
ZLS-7E-349/03 i

assessment of g3s apptances

Vertreiber DURAG Industrie Elektronik GmbH & Co. KG
distributor KoltaustraBe 108, D-22453 Hamburg
for Gas- und D (4181)
product category
g ter F mit integriertem Infrarot-
product description oder UV-Flammenfuhler
Modell D-LX100...
modet
Bestimmungslénder AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IS, IT, LU, NL, NO, PT, SE

C-F 1154-02/04 vom 06.05.2004 (TSG)

DURAG
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13.3. EC Pressure Equipment Directive 97/23/EC

CERTIFICAT

CERTIFICADO &

*
=
<
b4
=
=]
=
-
o
w
o
*
il
ot

B

713

CERTIFICATE o

ZERTIFIKAT &

W, ®

Idus e Serace

ZERTIFIKAT
Certificate

EG-Baumusterpriifung (Modul B} nach Richtlinie 87/23/EG

EC Type-examination (Module B) according to Directive $7/23/EC

Zertifikat-Nr.: BAF-MUC 03 04 072357 003
o

Certificate No.: Revision

Name und Anschrift Durag Industrie Elektronik GmbH & Co. KG
des Herstellers: Kollaustrafte 105
Name and Fostal Adess of Manulacturer:  D-22453 Hamburg

Hiermit wird bescheinigt, daR das unten genannte EG-Baumuster die Anfarde-
rungen der Richtlinie 97/23/EG erfiillt.

W herevth cery thal the ofthe
Produktart Flammenwiichter fiir Dauerbetrieb
prothct calogory fome delector device for permancnt operation
Typ, Ausfuhrung  D-LX 100

o, modes

(Ausfiihrungen siehe umseitig)

Priifgrundiage

basis of examination

DIN EN 298, DIN EN 230, DIN VDE 0116;
Grundlegende Sicherheitsanforderungen gem. Anhang |

Prituericht Nr.
test report no.

C-F 1154-00/03 vom 2003-04-24,
Erg. C-F 1154-02/04 vom 2004-05-06

Fertigungsstitte

maniacturing plant

Durag Industrie Elektronik GmbH & Co. KG
D-22453 Hamburg

TUV Industrie Service GmbH
TUV SUD Gruppe
TOV-CERT Zertifizierungsstelle
fiir Druckgerate

{on, Datum}

Manchen, 2004-05-06
)
y
Ersatz fir Ausgabe 2003-04-24 7
Bitte beachien Sie dic umseitigen Hinweise. Genannie Stels, Kenaummer 0036
Please note the romarks on he second page. Notiied 8ogy. 1o. 0036

TOVIndusirie Service GmoH  Tel.. (089)5190 - 1027 hgied der

TV SUD Gruppe Fax(089)5190.3307 <urooE:
Feuerungs-und Wormetechnik  E-Mail leverung@luev-sued.de CONFEEERATION SUROPEE
Rlorsiatic 65 v St de CEOC

80339 Munchen

DIGRGANISMES DE CONTROLE

Seite 2 zum Zertifikat Nr

page 2 of certicate ro.

BAF-MUC 03 04 072357 003
Revision 01

Das Zerffikat erfalit folgende Gerateausfuhrungen | This certiicate covers the following models :

)

Industie Seriize

Ausfiihrung Spektralbereich Anmerkung

speciral range note.
O-LX 100 UL W 185.2600m |- i
D-LX 100 UL / 97Ex 5
D-LX 100 UA uv 190...520 nm  § Der Flammenwachter reagiert nichi auf natiiliches Tageslicht |
DO-LX 100 UA ¢ 97Ex The flame defector device does not react on natural oay light
O-LX 100 UAF UV 280..410nm | Der Flammenwachter reagiert nicht auf natirches Tageslcht
D-LX 100 UAF J 97Ex The flame detector device does rol react on natural day light
1D-LX1001G IR 750...1850 nm ; Der Flammenwachter reagiert nicht auf nairliches Tagesicht
;DLX 10016 7 97Ex The ffame defector device does nol react on natural day light
DLX 100 1S IRVIS 300...1100 nm | Nicht fur Gasbrenner / ot for gas burners
{D-LX 100 1S / 97Ex

Softwarestand V12
Software version

Geeignet fir O

von Brennern und

auch an Warmlufterzeugera
suitable Jor

Belriebsart / operation mode Dauerbetrieb / peranent operation

Sicherheilszeit / FFRT 1's, wahlweise / optionally 35155

Die nachstehenden Anforderungen sind zu beachten:
The conditions tisted below frave o be Gonsidered:

Beim Einbau des sind die

fr fissige, gasformige und feste Brennstoffe,

flame detection of burners and firing systems for liquid,
gaseous and solid fuels, also on hot air generators

Oer Flammenwachter erfillt die Anforderungen der DIN VDE 0116:1989-10, Abschnilt 8.7.2 fur die
Abschallung der gesamten Brennstoffzufuhr. / Concerning salety shut-down of the entir fuel supply he
flame detector device 1ulfs the requiremcnts of DIN VDE 0116:1989-10, clause 8.7.2,

schutzes Dabei muft die
Freiluft ~ gemaft EN 60529 sichergestellt sein,

1P 40 - or I 54 for use in the open air - accarding to EN 60529,

~

hinsichtiich des Bergnr-
1P 40 - bzw. IP 54 fur den Gebrauch in

After mstaliation 10 the appiiance the class of profection of the flame defector device shall be a minimum of

Die Klemme 2 darf nur zur des internen

tact load voltage under consideration of the manufacturer’s instructions.

nicht aber zur Flammenmeldung herangezogen werden. An der Klemme 2 dirfen nur rickwir-

kungsfreie Gerate angeschlossen werden. Die Versorgung des Flammenwachterkontakies

{Klemme 3) darf nur aber die Klemme 1 erfolgen und ist abhangig von der Versorgungsspannung
den i

Output terminal 2 may only be used 1o indicate the status of the faul relay (‘veady for operation’), bul not for
Hame monitoring Only devices without refroactive interference shall be connecled fo tenminal 2. The fiame
signal contact (oulpul terminal 3) mus! be supplied over terminal 1 and must be fused according to the con-

IS

Erdbeben ist abhangig von der

3. Die notwendigen Daten zur korrekten Montage, Verschaltung, Inbetrigbnahme, far den Betrieb
und die Wartung des sind in des Brenners
oder der in der jeweiligen

Adequate information aboul proper location, mounting, instalation, putting inlo Service, operation and main-
tenance of the flame detector device shall be included into the installation and operating instructions of the
‘burner or of the combuslion system in an offiial language of the country in which the system s to be used.

Das Gefshrdungsrisiko bei aulerem Brand sowie bei Betastungen durch Verkehr, Wind und
d dem des D

gebenenfalls gesondert zu beurteilen.

Hazardous risk from exteral fire as well as influences of traffic, wind and earthquake loading have o be
evaluated particularly dependent on the ituation of integration and instaliation of the pressure equipment,

ge-

13.4. UL-Listing

RE: Project Number(s) - 99NB4506

Your most recent listing is shown below. Please review this information and report any
inaccuracies to the UL Engineering staff member who handled your project.
For information on placing an order for UL Listing Cards in a 3 x 5 inch format, please refer
to the enclosed ordering information.

MCCZ2
Controls, Primary Safety - Component

January 6, 2000

DURAG INDUSTRIE ELEKTRONIK GMBH & CO KG
KOLLAUSTRASSE 105, 22453 HAMBURG FED REP GERMANY

Models D-UGI10, -UG120, -UG660 may be followed by a suffix number, flame monitors.
Model D-LE103, followed by UL, UAF, UA, IS, IG, followed by -P, -AF, -CG, combustion detectors.
Model D-LE603, followed by UH, US, UAF, UA, IS, IG, ISO, ISE, followed by -P, -AP, -CG, combustion detectors.

Subracks D-BT110, -BT660.

Model D-LX100 followed by IG, IS, UA, UAF or UL, followed by -AP, -CG, -P, flame monitor system.

Marking: Company name and model designation.

See General Information Preceding These Recognitions

For use only in equipment where the acceptability of the combination is determined by Underwriters Laboratories Inc.

MH25226

DURAG
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13.5. CUL-Listing

RE: Project Number(s) - 99NB4506

Your most recent listing is shown below. Please review this information and report any
inaccuracies to the UL Engineering staff member who handled your project.

For information on placing an order for UL Listing Cards in a 3 x 5 inch format, please refer
to the enclosed ordering information.

MCCZ8 January 6, 2000
Controls, Primary Safety Certified For Canada

DURAG INDUSTRIE ELEKTRONIK GMBH & CO KG MH25226
KOLLAUSTRASSE 105, 22453 HAMBURG FED REP GERMANY

Models D-UG110, -UG120, -UG660 may be followed by a suffix number, flame monitors.

Model D-LE103, followed by UL, UAF, UA, IS, IG, followed by -P, -AP, -CG, combustion detectors.

Model D-LE603, followed by UH, US, UAF, UA, IS, IG, 15O, ISE, followed by -P, -AP, -CG, combustion detectors.
Subracks D-BT110, -BT660.

Model D-LX100 followed by IG, IS, UA, UAF or UL, followed by -AP, -CG, -P, flame monitor system.

Marking: Company name, model designation and Recognized Component Mark for Canada A\ Y

See General Information Preceding These Recognitions .
For use only in equipment where the acceptability of the combination is determined by Underwriters Laboratories Inc.

13.6. FM-Listing

DURAG INDUSTRIE ELEKTRONIK GmbH & Co KG, Kollaustrasse 105, D-22453 Hamburg, Germany

55 Series Flame Monitor Systems. Types D-UV 55-10/1 (or 3)/115 (or 230), D-IO 55-10 (or 11, 20, 21)/1 (or 3)/115 (or 230), D-
IR 55-10/1(or 3)/115(or 230). Used with D-LE 55 UL-CG, D-LE 55 ISF-CG flame sensors or flame rods. Operate at 115 or 230 V
ac.

DURAG Flame Monitor System, Type D-LX 100 series (D-LX 100 UL-P, D-LX 100 UL-CG, D-LX 100 UL/95Ex, D-LX 100
UL/96Ex, D-LX 100 UA-P, D-LX 100UA-CG, D-LX 100 UA/95Ex, D-LX 100 UA/96Ex, D-LX 100 UAF-P, D-LX 100 UAF-CG, D-LX
100 UAF/95Ex, D-LX 100 UAF/96Ex, D-LX 100 IS-P, D-LX 100 IS-CG, D-LX 100 IS/95Ex, D-LX 100 IS/96Ex, D-LX 100 IG-P, D-
LX 100 IG-CG, D-LX 100 IG/95Ex, D-LX 100 IG/96EXx), (operating voltage: 24Vdc, flame failure response time can be adjusted by
DURAG between 1 sec and 3 sec, flame intensity output current 0-20mA or 4-20mA).

DURAG Flame Monitor System, Type D-UG110 control unit (operating voltage: 24/48/110/115/220/230 V ac, 50/60 Hz or 24/48
V dc, flame failure response time can be adjusted by DURAG between 1 and 4 sec, flame intensity output current 0-20 mA or 4-
20 mA).

DURAG Flame Monitor System, Type D-UG 660 control unit (operating voltage: 24/48/110/115/220/230 V ac, 50/60 Hz or
24/48 V dc, flame failure response time can be adjusted by the customer between 1 and 4 sec, flame intensity output current 0-20
mA or 4-20 mA). DURAG Flame Monitor System, Type D-UG120 control unit (operating voltage: 24 V dc or 115/230 V ac, 50/60
Hz when using a DURAG power supply D-NG 24/05, flame failure response time 1 sec, flame intensity output current 0-20 mA or
4-20 mA).

Flame scanner Type D-LE 103 series or D-LE 603 series for oil, gas, coal or wood flames (D-LE 103 UL-P, D-LE 103 UL-AP,
D-LE 103 UL-CG, D-LE 103 UL-MP, D-LE 103 UAF-P, D-LE 103 UAF-AP, D-LE 103 UAF-CG, D-LE 103 UAF-MP, D-LE 103 UA-
P, D-LE 103 UA-AP, D-LE 103 UA-CG, D-LE 103 UA-MP, D-LE 103 IS-P, D-LE 103 IS-AP, D-LE 103 IS-CG, D-LE 103 IS-MP, D-
LE 103 IG-P, D-LE 103 IG-AP, D-LE 103 IG-CG, D-LE 103 IG-MP, D-LE 603 UH-P, D-LE 603 UH-AP, D-LE 603 UH-CG, D-LE
603 UH-MP, D-LE 603 UH/95 Ex, D-LE 603 UH/96Ex, D-LE 603 US-P, D-LE 603 US-AP, D-LE 603 US-CG, D-LE 603 US-MP, D-
LE 603 US/95 Ex, D-LE 603 US/96Ex, D-LE 603 UAF-P, D-LE 603 UAF-AP, D-LE 603 UAF-CG, D-LE 603 UAF-MP, D-LE 603
UAF/95Ex, D-LE 603 UAF/96EXx, D-LE 603 UA-P, D-LE 603 UA-AP, D-LE 603 UA-CG, D-LE 603 UA-MP, D-LE 603 UA/95EX, D-
LE 603 UA/96Ex, D-LE 603 UI-P, D-LE 603 UI-AP, D-LE 603 UI-CG, D-LE 603 UI-MP, D-LE 603 UI/95Ex, D-LE 603 UI/96Ex, D-
LE 603 I1S-P, D-LE 603 IS-AP, D-LE 603 IS-CG, D-LE 603 IS-MP, D-LE 603 1S/95 Ex, D-LE 603 1S/96Ex, D-LE 603 I1G-P, D-LE
603 IG-AP, D-LE 603 IG-CG, D-LE 603 IG-MP, D-LE 603 IG/95 Ex, D-LE 603 IG/96Ex, D-LE 603 ISE-P, D-LE 603 ISE AP, D-LE
603 ISE-CG, D-LE 603 ISE-MP, D-LE 603 ISE/95 Ex, D-LE 603 ISE/96Ex, D-LE 603 ISO-P, D-LE 603 ISO-AP, D-LE 603 ISO-
CG, D-LE 603 ISO-MP, D-LE 603 ISO/95 Ex, D-LE 603 ISO/96EXx.)

Flame scanner Type D-LE 603.../95Ex and compact flame monitor system D-LX 100.../95Ex are certified for use in hazardous
areas classified as Class |, Div. 1, Group B, C & D

Flame scanner Type D-LE 603.../96Ex and compact flame monitor system D-LX 100.../96Ex are certified for use in hazardous
areas classified as Class |, Div. 2, Group A, B, C & D

DURAG



D-LX 100

Page 31

13.7. ATEX Certificate

Physikalisch-Technische Bundesanstalt

Braunschweig und Berlin

" EC-TYPE-EXAMINATION CERTIFICATE
{Translation)

(2)  Equipment and Protective Systems Intended for Use in
Paotentially Explosive Atmospheres - Directive 94/9/EC

(3} EC-type-examination Certificate Number.
PTB 02 ATEX 1029
Flame detector, type D-L™ / 8* Ex
(5)  Manufacturer DURAG Industrie Elekironik GmbH & Co. KG
(6)  Address: Kollaustr. 105, 22453 Hamburg, Germany

(7)  This equipment and any acceptable variation thereto are specified in the schedule to this certificate and
the documents therein referred to.

(4)  Equipment,

(8) The Physikalisch-Technische Bundesanstalt, notified body No. 0102 in accordance with Article § of the
Council Directive S4/9/EC of 23 March 1994, cerifies that this equipment has been found to comply with
the Essenlial Health and Safety Requirements relating o the design and construction of equipment and
protective systems intended for use in potentially expiosive atmospheres, given in Annex Il to the
Directive.

The examination and test results are recorded in the confidential report PTB Ex 02-11302
[€)

Compliance with the Essential Heallh and Safety Requirements has been assured by compliance with:
EN 50014:1997 + A1 + A2 EN 50018:2000 EN 50019:2000

(10} If the sign "X" is placed after the certificate number, it indicates that the equipment is subject to special

conditions for safe use specified in the schedule to this certificate.

(11) This EC-type-examination Certificate relates only to the design, examination and tests of the specified
equipment in accordance to the Directive 94/9/EC. Further requirements of the Directive apply to the
manufacturing process and supply of this equipment. These are not covered by this certificate.

(12

The marking of the equipment shall include the following:

& 126 EExdeliCT6orTs

Zertifizierungsstelle Explosionsschutz
-By ofder: -~

{ [ «‘(“TH.
Dr-Ing. U. Kiaus{iysr
Regierungsdirekt Y

Braunschweig, May 13, 2002

sheet 1/3

Physikalisch-Technische Bundesanstalt

Braunschweig und Berlin

(13) SCHEDULE
(14) EC-TYPE-EXAMINATION CERTIFICATE PTB 02 ATEX 1029

{15) Description of equipment
The flame detector D-L*** / 8" Ex is used for combustion process supervision to meet safety
requirements in furnaces . Should the flame be extinguished, the flame detector will safeguard
immediate interruption of fuel supply. It consists of a flameproof enclosure provided with a glass
inspection window. Electrical connection is by means of a connector designed to type of
protection Increased Safety.

Technical data

Rated voltage: max. 275 V
Rated current: max. 2
Rated cross section: max. 25 mm?

Protection: IP 65

(16

Test report PTB Ex 02-11302

(17) Special conditions for safe use
None

Additional information for safe use

Connection

1. Only such components (terminal compartments, bushings, explosion-proof cable entries,
connectors) may be installed in or attached to the flame detector, which as a minimum
comply with the technical standards as referenced on the cover sheet and for which a
separate examination certificate has been issued. The conditions of use specified in the
certificates for these components shall duly be complied with.

2. Cable entries {conduit threads) and sealing plugs of simple designs must not be used

3. For connection of cable entries, the clearance and creepage distances specified in
EN 50019, section 4.3 (table 1) and section 4.4 {table 2) shall duly be considered

4. The connecting cable of flame detector D-L*** / 9* Ex shall be installed to provide for
permanent wiring and adequate protection against damage

5. If the temperature at entry elements should exceed 70 °C, heat-resistant connecting cables
shall be used

The above instructions shall be made known to the system operator in a suitable form.

sheet 2/3

ECype-examination Certficates without signature and official stamp shall not be valia. The certificates may be arcuiatcd
only without aiferation. Extracts or alterations are Subject 1o approval by the Physikalisch-Technische Bundesanslalt.
In case o dispute, the German text shall prevail.

Physikalisch-Techrische Bundesanstall » Bundesallee 100 « D-38115 Braunschweig

EC-type-examination Certficates withoul signalure and offcial stamp shall not be valid. The certficates may be crculatea
‘only without alteation. Exlracts o alterations are subject to approval by the Physikalisch-Technische Bundesanstalt
In case of dispute. the Gesman text shall prevail

Physikalisch-Technische Bundesanstalt » Bundesaliee 100 + D-38116 Braunschweig

Physikalisch-Technische Bundesanstalt ?]TB

Braunschweig und Berlin
SCHEDULE TO EC-TYPE-EXAMINATION CERTIFICATE PTB 02 ATEX 1029

Maximum ambient temperature and power dissipation in relation to temperature class

Temperature class Max. ambient temperature Max. power dissipation
T5 70°C S55W
| T8 | 60°C | 40W |

Screwed cable gland

The permissible continuous service temperature of the screwed cable gland as certified by a
separate examination certificate shall be 90 °C as a minimum.

(18

Essential health and safety requirements

Complied with by compliance with the standards referenced above.

Braunschweig, May 13, 2002

sheet 3/3

EC-type-examination Certificates without signature and official stamp shall not be valid. The certificates may be Girculated
only without alteration. Extracts o allerations are subject to approval by the Physikalisch-Technische Bundesanstalt
I case of dispute, the German text shall prevail

Physikalisch-Technische Bundesanstal: + Bundesallee 100 = D-38116 Braunschweig

DURAG
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13.8. EC Declaration of Conformity

EC Declaration of Conformity

Manufacturer DURAG GmbH
Address KollaustraBe 105, 22453 Hamburg, Germany
Product Description Compact Flame Monitor D-LX 100 ...

The described product complies with the following provisions of Council Directive, provided that it is
installed, maintained and used in applications for which it was made, in accordance with relevant
installation standards and manufacturer’s instructions.

Council Directive 89/336/EC (EMC Directive)

Council Directive 90/396/EC (Low Voltage Directive)
Council Directive 73/23/EC (Gas Appliance Directive)
Council Directive 97/23/EC (Pressure Equipment Directive)
Council Directive 94/9/EC (Ex-Protection-Directive) *) **)

We confirm the conformity of the above mentioned product according to the standards:
EN 61 000-6-4 (2002)

EN 61000-6-2  (2002)
EN 230 (1991)
EN 298 (1994)
EN60730-1  (2002)
EN 50014 (1997) *)
EN 50018 (2000) *)
EN 50019 (2000) *)
EN 50021 (2000) **)

Remark regarding to the ex-protection directive 94/9/EC

The D-LX 100.../94 Ex fulfils the requirements for Il 2 G EEx de IIC T5/T6.
The D-LX 100.../97 Ex fulfils the requirements for Il 3 G EEx nC IIC T5/T6.

Remark regarding to the pressure device directive 97/23/EC

As an equipment part having a safety function, the described product falls into category IV under the
terms of the Pressure Equipment Directive 97 / 23 / EC. The assessment of conformity takes place in
accordance with modules B and D.

The monitoring of the QA system in accordance with 97 / 23 / EC, module D, is effected by TUV-Cert,
Zertifizierungsstelle fir Druckgerate, TUV NORD GRUPPE, GroBe BahnstraRe 31, D-22525
Hamburg, Germany (reference number CE-0045).

The type examination in accordance with 97 / 23 / EC, module B, was performed by TUV-
Suddeutschland, Abteilung Feuerungs- u. Warmetechnik, Ridler Strale 65, D-80339 Minchen,
Germany. A type test certification with the number (BAF MUC 03 04 072357 003) is available.

*) Only applicable for D-LX 100.../94Ex
**) Only applicable for D-LX 100.../97Ex

Issuer DURAG GmbH
Place, date Hamburg, 31.08.2004

Legally binding Signature
\@é{c‘;fw

(Prof. Dr.-Ing. Martin)

DURAG





