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Preface

Important general instructions for use

This device should only be operated in accordance with its 
designated use and the indications given in the servicing 
instructions. All maintenance and repair operations must be 
carried out by a qualified service technician.

Always operate in conjunction with original accessories, and 
use only genuine spare parts. Other combinations of units, 
accessories and consumables are only to be used if they 
completely fulfil the specifications involved, and if system 
performance and safety are not affected in any way.

Note that all the servicing tasks described here must be carried 
out by a qualified maintenance firm. Work on gas pipes and 
fittings must only be carried out by a CORGI registered 
engineer.

Subject to technical modifications

As a result of our policy of constant development, there may be 
small differences between illustrations, functional steps and 
technical data.

BENCHMARK' Log Book

All Buderus gas boilers now include an Installation, Commis-
sioning and Service record log book. The details of the log 
book will be required in the event of any warranty work being 
requested.
Please complete the appropriate section at each service visit.

REMEMBER: Please hand the log book back to the user.

The boiler meets the basic requirements of the 
appropriate standards and directives.

Conformity has been substantiated by the 
proper documents which - together with the 
declaration of conformity - are filed with the 
manufacturer.
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1 Messages – Universal Automatic Burner (UBA)

1.1 UBA status display

Operational condition and error messages appear on the 
display of the Universal Automatic Burner (UBA). 
The message consists of two characters.
The first character is displayed automatically.

To display the second character:

Hinge the control panel cover to the left to open.

Press the "Service" button.

Fig. 1 600 Series 11S / 19S / 24S / 24C: Display

Buderus

U122 K

Fig. 2 600 Series 11S / 19S / 24S / 24C: 
Open the control panel cover

Fig. 3 "Service" button
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1.2 UBA operating level 1.5

UBA operating level 1.5 (fig. 4).

Key:

Item 1: Display

Item 2: Service button

Item 3: Reset button

Item 4: Boiler flow temperature

Item 5: Hot-water temperature

Item 6: Power adjustment

Item 7: Pump overrun switch

Item 8: Chimney-sweep switch

Item 9: 11 kW jumper

1.3 Service tool

The service tool allows you to determine the operating status 
of the boiler, check components and carry out fast fault diag-
nosis.

Open the cover at the front of the boiler unit and insert the 
twin plug connector of the service tool into the sockets 
provided (fig. 5, item 1).

Fig. 4 UBA operating level 1.5
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1.4 Operating messages

Table 1 Displayed UBA operating messages

Display
Display after 
pressing the 

service button
Meaning

0 600 Series 11S / 19S / 24S / 24C is ready for operation

A Burner interval circuit, 10 min from burner start-up

C Waiting for the three-way valve and/or pump to switch

H Standby activated, 600 Series 11S / 19S / 24S / 24C ready to provide heat or hot water

L Initial safety period: self-testing of UBA during burner start-up

U Post- or pre-flushing period of fan unit

y Flow temperature at adjustment setting

-. 600 Series 11S / 19S / 24S / 24C running in heating mode

A “Chimney-sweep” mode, flow-temperature controller bypassed, 
600 Series 11S / 19S / 24S / 24C heating to previously-entered flow temperature

H Normal heating mode

y Service mode

=. 600 Series 11S / 19S / 24S / 24C running in hot-water mode

H Normal hot water mode

r Reset
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1.5 Fault messages

Display
Display after 
pressing the 

service button
Meaning

Trouble-
shooting 

flow diagram

2 Water flow

C Safety sensor exceeds 100 °C page 10

P Excessive temperature increase at safety sensor page 11

3 Air volume flow

C Bad plug-in connection at cable loom, or damaged wiring page 12

4 Temperatures

A Feed sensor above 100 °C page 13

C F2 fuse malfunction, or exhaust-gas sensor tripped page 15

F Safety sensor exceeds 100 °C page 17

H Dripping tap page 18

L Short circuit in safety sensor page 19

P Safety sensor, loose contact or defective page 20

U Short circuit in feed sensor page 21

y Feed sensor, loose contact or defective page 22

5 Communication

C 600 series has switched off after disconnection of diagnosis plug page 23

6 Flame monitoring

A F1 fuse defective, or no ionisation message after ignition page 24

C Ionisation message, but no flame page 28

H Flame dies out after gas valve is opened page 29

L Flame goes out during warm-up phase page 30
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Table 2 Displayed UBA fault warning messages

Display
Display after 
pressing the 

service button
Meaning

Trouble-
shooting 

flow diagram

7 Mains voltage

A Voltage in UBA too low or too high page 31

C Mains voltage interrupted following a fault warning message page 32

F F3 fuse defect, or UBA system error page 33

H Voltage peaks in UBA page 34

L UBA timer error page 35

8 General fault/gas-pressure

y External switching contact, e.g. temperature monitor for floor heating, has 
been tripped

page 36

9 System error

A System error page 37

C Incorrect cable connection at KIM, or KIM defective page 38

F, H, P System error (UBA defective) page 39

L Wiring to gas-burner assembly incorrect, or loose wiring connections 
in UBA

page 40

U KIM defective page 41

E UBA system fault

Any indication, 
except

P
UBA system fault

P Non-compatible UBA fitted page 42
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2 Faults that the UBA does not display

Hot-water mode

Although the UBA is apparently ready for use, situations may 
arise where a hot-water tap is opened and no hot water flows 
out, or flows out for only a short period.

Troubleshooting flow diagram:
page 43/44.

Heating mode

Although the UBA is apparently ready for use, and the room 
temperature has not yet reached the preset level, the 
600 Series 11S / 19S / 24S / 24C wall-mounted condensing 
gas boiler fails to go into heating mode.

Troubleshooting flow diagram:
page 45.
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3 Troubleshooting

The following flow diagrams are provided for the purpose of 
systematic troubleshooting.

Take the opportunity, while carrying out fault diagnosis, to 
check that all that plugs and wiring terminals on the UBA are 
connected correctly.

Each time a fault has been rectified, push the “reset”
button " " to unblock the UBA and return it to standby mode.

Certain troubleshooting tasks must be carried out with the 
600 Series 11S / 19S / 24S / 24C in heating mode. 
When doing so, the chimney-sweep switch should be set to "1" 
(fig. 6).

Remember to return the chimney-sweep switch to “0” once 
work is complete.

WARNING
Switch off the 600 Series 11S / 19S / 24S / 24C 
BEFORE checking the connections.

NOTE
The system cannot be reset by disconnecting 
at the master switch.

Fig. 6 Chimney sweeper switch on UBA

0 1
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Fig. 7 Fault warning message 2C: Safety sensor temp. exceeds 100 °C

Yes

A

No

page 46

Check safety sensor and wiring 
(page 55)

Fit the casing (page 48)

"reset"

600 Series 11S / 19S / 24S / 24C
OK

Safety sensor temp. exceeds 
100 °C

2 C 

Check circulation pump (page 54)

New fault warning message 
2C?

Check system and heat exchanger, as 
indicated in the installation and servicing 
instructions, for signs of airlocks and dirt - 

purge and/or clean as required

Circulation pump OK?

Remove the casing (page 48)

Safety sensor OK?

Open maintenance shutoff valves

Fill up with water as indicated in the 
installation and servicing instruc-
tions, and purge the system of air

Open one thermostatic valve

Replace safety sensor (page 55)

Replace circulation pump (page 54)

No

No

No

No

No

Wait approx. 30 sec for the boiler to return 
automatically to normal operation

Yes

Yes

Yes

Yes

Yes

Filter to catch dirt fitted? 
If yes, is it unclogged?

Are all 
maintenance shutoff 

valves open?

Is the water
pressure in the system at 

least 1 bar?

Is at least one 
thermostatic valve open (to 
control the amount of water 

circulating)?
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Fig. 8 Fault warning message 2P: Excessive temperature increase at safety sensor

Yes

No

page 46

Check safety sensor and wiring 
(page 55)

Excessive temperature 
increase at safety sensor

2 P 

Check circulation pump (page 54)

New fault warning message 
2P?

Check system and heat exchanger, as 
indicated in the installation and servicing 
instructions, for signs of airlocks and dirt - 

purge and/or clean as required

Circulation pump OK?

Remove the casing (page 48)

Safety sensor OK?

Open maintenance shutoff valves

Fill up with water as indicated in the 
installation and servicing instruc-
tions, and purge the system of air

Open one thermostatic valve

Replace safety sensor 
(page 55)

Replace circulation pump (page 54)

No

No

No

No

No

Wait approx. 30 sec for the boiler to return 
automatically to normal operation

Yes

Yes

Yes

Yes

Yes

A

Filter to catch dirt fitted?
If yes, is it unclogged?

Fit the casing (page 48)

"reset"

600 Series 11S / 19S / 24S / 24C
OK

Are all
maintenance shutoff 

valves open?

Is the water 
pressure in the system at 

least 1 bar?

Is at least one 
thermostatic valve open (to 
control the amount of water

circulating)?
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Fig. 9 Fault warning message 3C: Bad plug-in connection at cable loom, or damaged wiring

Remove the casing (page 48)

No

No

Yes

"reset"

Replace cable

Use the corresponding flow diagram 
to diagnose and deal with the fault.

Wiring OK?

"reset"

Flashing

Bad plug-in connection at cable loom, 
or damaged wiring

C3 

New fault warning 
message?

Fit the casing (page 48)

600 Series 11S / 19S / 24S / 24C
OK

Check for a damaged or broken
connection lead between plugs 
03-20 and 04-20 of the 20-core

lead to the UBA

No

Yes

New fault warning 
message 3C?

Yes
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Fig. 10 Fault warning message 4A: Feed sensor above 100 °C

Flashing

Feed sensor above 100 °C

4 A

Yes

16

No

page 14

Check circulation pump (page 54)

New fault warning message 
4A?

Circulation pump OK?

Remove the casing (page 48)

Open maintenance shutoff valves

Fill up with water as indicated in the 
installation and servicing instruc-
tions, and purge the system of air

Open one thermostatic valve

Replace circulation pump (page 54)

No

No

No

No

Yes

Yes

Yes

Check system and heat exchanger, as
indicated in the installation and servicing 

instructions, for signs of airlocks and 
dirt - purge and/or clean as required.

"reset"

17

page 14

Yes

Filter to catch dirt fitted? 
If yes, is it unclogged?

Is at least one 
thermostatic valve open (to control

the amount of water cir-
culating)?

Are all 
maintenance shutoff 

valves open?

Is the water 
pressure in the system at 

least 1 bar?
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Fig. 11 Continuation of fault warning message 4A: Feed sensor above 100 °C

17

page 13

16

page 13

A

page 46 Fit the casing (page 48)

"reset"

600 Series
11S / 19S / 24S / 24C

OK

No

Yes

Replace feed sensor or cable 
(page 56)

Check feed sensor and feed-sensor 
connection wiring (page 56)

Flow sensor 
and wiring 

OK?
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Fig. 12 Fault warning message 4C: F2 fuse malfunction, or exhaust-gas sensor tripped

Flashing 4 
F2 fuse malfunction, or exhaust-gas

sensor tripped

Yes

Connect lead correctly

Remove the casing (page 48)

Check wiring connection of UBA
(page 53)

Fuse (1.25 AT) should be
replaced

18

No

No

page 16

No

Yes

Yes

C

"reset"

New fault
warning message 

4C?

Check miniature fuse F2 (page 53)

Miniature fuse F2 OK?

Wiring connection 
OK?

Check exhaust-gas sensor 
(page 49)

No Replace exhaust-gas sensor 
(page 49)

19

page 16

20

page 16

Yes

Exhaust-gas 
sensor OK?
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Fig. 13 Continuation of fault warning message 4C: F2 fuse malfunction, or exhaust-gas sensor tripped

20

page 15

18

page 15

page 46

Fit the casing 
(page 48)

"reset"

600 Series
11S / 19S / 24S / 24C

OK

No

Yes
Clean the heat exchanger 
and burner, as indicated in 

the installation and servicing 
instructions

Open the heat exchanger and 
burner, as indicated in the installation 
and servicing instructions, and check 

for dirt

19

page 15

Shut the heat exchanger and burner

A

Are the heat exchang-
er and burner soiled?
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Fig. 14 Fault warning message 4F: Safety sensor temp. exceeds 100 °C

Flashing

Safety sensor temp. exceeds 100 °C

4 F

Yes

A

No

page 46

Check safety sensor 
(page 55)

Fit the casing (page 48)

"reset"

600 Series 11S / 19S / 24S / 24C
OK

Check circulation pump (page 54)

New fault 
warning message 4F?

Circulation pump OK?

Remove the casing (page 48)

Open maintenance shutoff valves

Fill up with water as indicated in the 
installation and servicing instruc-
tions, and purge the system of air

Open one thermostatic valve

Replace safety sensor 
(page 55)

Replace circulation pump (page 54)

No

No

No

No
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Yes

Yes

Yes

Yes

Check system and heat exchanger, as 
indicated in the installation and servicing 

instructions, for signs of airlocks and 
dirt - purge and/or clean as required

"reset"

Yes

Is at least one 
thermostatic valve open (to 
control the amount of water 

circulating)?

Are all 
maintenance shutoff 

valves open?

Is the water 
pressure in the system at 

least 1 bar?

Safety sensor 
OK?
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Fig. 15 Fault warning message 4H: Dripping tap
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boiler has been heating up for less 
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Fig. 16 Fault warning message 4L: Short circuit in safety sensor
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Fig. 17 Fault warning message 4P: Safety sensor, loose contact or defect
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Fig. 18 Fault warning message 4U: Short circuit in feed sensor
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Fig. 19 Fault warning message 4Y: Feed sensor, loose contact or defective
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Fig. 20 Fault warning message 5C: 600 Series has switched off after disconnection of diagnosis plug
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Fig. 21 Fault warning message 6A: F1 fuse defective, or no ionisation message after ignition
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Fig. 22 Continuation of fault warning message 6A: F1 fuse defective, or no ionisation message after ignition
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Fig. 23 Continuation of fault warning message 6A: F1 fuse defective, or no ionisation message after ignition
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Fig. 24 Continuation of fault warning message 6A: F1 fuse defective, or no ionisation message after ignition
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Fig. 25 Fault warning message 6C: Ionisation message, but no flame
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Fig. 26 Fault warning message 6H: Flame dies out after main gas valve is opened
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Fig. 27 Fault warning message 6L: Flame goes out during warm-up phase
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Fig. 28 Fault warning message 7A: Voltage in UBA too low or too high
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Fig. 29 Fault warning message 7C: Mains voltage interrupted following a fault warning message
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Fig. 30 Fault warning message: 7F: F3 fuse defect, or UBA system error
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Fig. 31 Fault warning message 7H: Voltage peaks in UBA

Flashing

Voltage peaks in UBA

Contact electricity supplier
and Buderus 

Customer Service

Yes, on fourth attempt to start up

Remove the casing (page 48)

A

No

No

page 46

Yes

H

"reset"

New fault warning 
message 7H?

Check Mains voltage 
(195 V to 253 V)

Mains voltage 
OK?

600 Series
11S / 19S / 24S / 24C

OK

Yes, 
on second and 
third attempts 
to start up

7 



Troubleshooting 3

Subject to modifications resulting from technical improvements!  Buderus Ltd. • http://www.buderus-domestic.co.uk

Servicing manual for wall-mounted condensing gas boiler 600 Series 11S/19S/24S/24C • Issued 02/2006 35

Fig. 32 Fault warning message 7L: UBA timer error
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Fig. 33 Fault warning message 8Y: External switching contact, e.g. temperature monitor for floor heating, has been tripped
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Fig. 34 Fault warning message 9A (with any character except P): System error
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Fig. 35 Fault warning message 9C: Wiring to KIM connected incorrectly
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Fig. 36 Fault warning message 9F,H,P: System error (UBA defective), or KIM defective
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Fig. 37 Fault warning message 9L: Wiring to gas-valve assembly incorrect, or loose wiring connections in UBA.
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Fig. 38 Fault warning message 9U: Incorrect cable connection at UBA (KIM defective)
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Fig. 39 Fault warning message EP: Non-compatible UBA installed
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Fig. 40 Malfunction: No mains water, despite system being ready for operation

Yes

Replace three-way valve (page 65)

26

No

No

page 44

No

Yes

Yes

Remove the casing (page 48)

Is the chimney 
sweep switch set 

to "0"?

Check three-way valve for correct 
activation (page 64) ?

Activation
OK?

Three-way valve 
OK?

Check three-way valve

Set the chimney-sweep switch 
to "0"

No mains water, despite system being 
ready for operation

27

page 44

A

page 46

600 Series
11S / 19S / 24S / 24C

OK



Troubleshooting3

Subject to modifications resulting from technical improvements!  Buderus Ltd. • http://www.buderus-domestic.co.uk

44 Servicing manual for wall-mounted condensing gas boiler 600 Series 11S/19S/24S/24C • Issued 02/2006

Fig. 41 Continued malfunction: No mains water, despite system being ready for operation
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Fig. 42 Malfunction: No heating operation, despite request for activation and display message indicating that system is ready for use
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Fig. 43 Continued malfunction: No heating operation, despite request for activation and display message indicating that system is ready for use
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3.1 Troubleshooting tasks

3.1.1 Unblocking the 600 Series 11S / 19S / 24S / 24C

Press the “reset” button (fig. 44) after rectifying each fault. 
A letter “r” will appear on the display.
This unblocks the UBA and returns it to standby mode.

If the "reset" button is not kept pressed for long enough, the 
display will first show a "7" and, after the Service button is 
pressed, a "C". 
Unblock by pressing the “reset” button once more and keeping 
it pressed for the required time.

3.1.2 Chimney-sweep mode

Certain troubleshooting tasks must be carried out with the 
600 Series 11S / 19S / 24S / 24C in heating mode.

Before proceeding, open the cover of the second operating 
level on the UBA (fig. 45).

Set the chimney-sweep switch to “1”.

Remember to return the chimney-sweep switch to “0” once 
work is complete.

Close the cover of the second operating level on the UBA.

CAUTION
All work on the gas supply must be carried out 
by a CORGI registered engineer.
All work on water and electrical supplies must 
be carried out by a competent person.

Fig. 44 "Reset" button

1 2

10

0 1

11
KW

101
1

1

NOTE
The system cannot be unblocked by 
disconnecting at the master switch.

Fig. 45 Chimney-sweep switch

0 1

NOTE
The system cannot be used to supply hot water 
while it is in chimney-sweep mode. With 
chimney sweep mode activated, the boiler 
heats up to its preset feed temperature.
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3.1.3 Removing and refitting the outer casing

Note current display.

Set the mains switch to “0”.

Loosen the fixing screw (fig. 46, item 1).

Detach the outer casing.

To refit the casing, follow the above procedure in reverse 
order. Then return the mains switch to “I”.

3.1.4 Removing and refitting the combustion-chamber 
cover

Open the clip fastenings (fig. 47, item 1).

Remove combustion-chamber cover.

To refit the cover, follow the above procedure in reverse 
order.

Fig. 46 Remove outer casing

1

Fig. 47 600 Series 11S / 19S / 24S / 24C:
Remove combustion-chamber cover

1

1

Fig. 48 600 Series 24C: Combi-unit 



Troubleshooting 3

Subject to modifications resulting from technical improvements!  Buderus Ltd. • http://www.buderus-domestic.co.uk

Servicing manual for wall-mounted condensing gas boiler 600 Series 11S/19S/24S/24C • Issued 02/2006 49

3.1.5 Checking the exhaust-gas sensor

Detach plug-and-socket connection on cable to exhaust-
gas sensor. Ensure that no cable is earthed (grounded) at 
any point.

Allow the exhaust-gas sensor to cool down.
Activation temperature:
600 Series 11S / 19S / 24S / 24C: 105 °C

Check exhaust-gas sensor for free throughput. If 
throughput is not free, the exhaust-gas sensor is defective.

Replace any exhaust-gas sensor found to be defective. 
Ensure you use only genuine Buderus spare parts.

If the exhaust-gas sensor is working correctly, plug it in 
once more.

3.1.6 Replacing the exhaust-gas sensor

Unscrew the flow-backup mounting.

Detach the cable plug at the exhaust-gas sensor.

Loosen both retaining screws on the exhaust-gas sensor.

Remove the exhaust-gas sensor and replace with a new 
unit (fig. 50).

Retighten the retaining screws.

Reconnect the cable plug.

Screw the mounting into place.

Fig. 49 600 Series 11S / 19S / 24S / 24C: 
Checking the exhaust-gas sensor

Fig. 50 600 Series 11S / 19S / 24S / 24C: 
Replacing the exhaust-gas sensor
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3.1.7 Checking the air intake and outlet openings

Check to ensure that the air intake and outlet openings are 
of sufficient size, and that they are not obstructed or 
clogged.

3.1.8 Replacing the UBA

Disconnect the system from the power supply.

Loosen crosshead screw (fig. 51, item 1) on UBA housing.

Swivel UBA housing downwards.

Open the UBA housing (fig. 52).

Note the position of the cable plugs, disconnect all cable 
plugs.

Open the mains connection box by loosening the screw.

Loosen the four screws and remove the strain-relief clamp.

Carefully lift the UBA and remove by pulling forwards (snap 
lock) (fig. 53).

Fit new UBA.

Reconnect all plug-in cables to their correct sockets.

Feed the mains lead in through the strain-relief clamp in the 
connection box and connect to the terminals as per the 
wiring diagram.

Retighten the strain-relief clamp and shut the connection 
box.

Shut the mains connection box.

Shut the UBA housing.

Swivel the UBA housing upwards and screw into place.

Fit the casing.

Connect system to mains power supply.

Fig. 51 Swivel UBA housing downwards

1

Fig. 52 Opening the UBA housing

Fig. 53 Carefully lift the UBA to remove
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3.1.9 Checking the fan

Set the mains switch to “0”.

Disconnect the fan's plug and socket connection.

Connect a multimeter (230 V AC).

Turn the mains power switch to “I”.

Take voltage reading at measuring device.
If the voltage reading is 230 V, the power supply is in order.

Set the mains switch to “0”.

If the power supply is in order, plug the unit in once more.

Turn the mains power switch to “I”.

If the fan now fails to run, it must be replaced.

If the fan runs at only partial load (i.e. effective operation of 
the boiler is not possible), troubleshooting should start at 
the connection cable to the UBA or UBA.

3.1.10 Replacing the fan

Shut the gas cock.

Disconnect the system from the power supply.

Disconnect the fan, using the plug and socket from the 
power supply (fig. 55, item 1), loosen the UBA control line 
at the fan (fig. 55, item 2) and the gas burner fitting (fig. 55, 
item 3).

Loosen the union nut (fig. 55, item 4) on the gas burner 
fitting.

Fig. 54 Checking the fan

Fig. 55 Replacing the fan on the 600 Series:
Loosen plug and union nut

1

2

3

4
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Push the safety plate out of the way (fig. 56, item 1).

Turn air suction tube and pull off from below.

Swivel the "CombiVENT" gas combination unit forward 
(fig. 57, item 1)

Remove the "CombiVENT" gas combination unit from its 
bayonet connector and pull upwards to detach 
(fig. 57, item 2).

Detach the fan by loosening the 2 x 2 screws on the 
connection unit.

Replace the fan.

Refit by following the above procedure in reverse.

Fig. 56 Replacing the fan on the 600 Series:
Remove the air suction tube

1

Fig. 57 Replacing the fan on the 600 Series:
Remove the gas connection unit

1
2

Fig. 58 Replacing the fan on the 600 Series:
Replace the fan

NOTE
Once installation has been completed 
successfully, carry out leak testing as per 
"Installation and Servicing Instructions" sup-
plied with 600 Series 11S / 19S / 24S / 24C.
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3.1.11 Checking the wiring connections of the UBA

Disconnect the system from the power supply.

Loosen crosshead screw on UBA housing.

Swivel UBA housing downwards.

Open the UBA housing.

Check all cable terminals for tightness and 
resecure/retighten as required.

Shut the UBA housing.

Swivel the UBA housing upwards and screw into place.

Connect system to mains power supply.

3.1.12 Checking the miniature fuses

Disconnect the system from the power supply.

Loosen crosshead screw on UBA housing.

Swivel UBA housing downwards.

Open the UBA housing.

Check miniature fuses (fig. 60) for correct functioning, 
or carry out visual inspection. If defective, fit new fuse 
(1.25 AT).

Shut the UBA housing.

Swivel the UBA housing upwards and screw into place.

Connect system to mains power supply.

3.1.13 Checking the connections for the second solenoid 
valve, modulating pump and floor thermostat 
switching contact

Pull on mains connection box to detach.

Check connections of second solenoid valve (fig. 61, 
item 1), modulating pump (fig. 61, item 2) and floor 
thermostat switching contact (fig. 61, item 3).

Fig. 59 Checking the wiring connections of the UBA

Fig. 60 Checking the miniature fuse

1

2

3

Fuse Function

1 Hot surface ingitor

2 UBA, sensors, thermostat valve

3 UBA, three-way valve

Fig. 61 Connections for the second solenoid valve, 
modulating pump and external switching contact

�

�

�
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3.1.14 Checking the circulation pump

Remove screw plug on circulation pump (fig. 62).

Turn the UBA mains power switch to “I”.

Check to ensure that the circulation pump is running. 
The circulation pump’s running mechanism may become 
blocked if the heating system has been out of use for an 
extended period. Use a screwdriver to rotate the circulation 
pump in its normal running direction and release the 
blockage in question. If this procedure does not work, 
replace the circulating pump.

If the circulation pump is working correctly, screw the plug 
back in.

3.1.15 Replacing the circulation pump

Disconnect the system from the power supply.

Shut the servicing cock.

Drain the 600 Series 11S / 19S / 24S / 24C as per the 
"Installation and Servicing Instructions".

Loosen the screw on the terminal box (fig. 63, item 2) of the 
circulation pump and open the terminal box. Note the 
wiring layout, and loosen the cables (fig. 63, item 1).

Loosen the screw-in connections on the circulation pump 
(fig. 63, item 3) and remove the pump.

Fit new pump and connect to system.

Connect cables in previously-noted order inside terminal 
box, close terminal box and screw shut.

Connect system to mains power supply.

Open servicing cocks.

Fig. 62 600 Series 11S / 19S / 24S / 24C: 
Checking the circulation pump

Fig. 63 600 Series 11S / 19S / 24S / 24C: 
Replacing the circulation pump

3

2

1

NOTE
Fill the 600 Series 11S / 19S / 24S / 24C and 
purge the system of air as indicated in the 
installation and servicing instructions.
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3.1.16 Checking the safety sensor

Unplug cable connection from sensor.

Measure resistance of sensor (fig. 64, item 1).

Use a second-reading thermometer to measure the 
temperature around the sensor.

Compare readings with values shown intable 3 on 
page 57. If there is any mismatch (i.e. > 5%), the sensor is 
defective.

If the sensor is working correctly, plug it in once more.

3.1.17 Replacing the safety sensor

Shut the servicing cock.

Drain the 600 Series 11S / 19S / 24S / 24C as per the 
"Installation and Servicing Instructions".

Loosen the plug-in connection (fig. 65, item 1).

Unscrew the sensor (fig. 65, item 2) and replace with a new 
unit.

Plug in cable connection.

Open servicing cocks.

3.1.18 Checking the safety sensor connection lead

Check to ensure that all plug-in connections on the sensor and 
UBA are in order. Note that an incorrectly-inserted plug can 
lead to the generation of error messages. Start up the boiler by 
pressing the “reset” button.

Set the mains switch to “0”.

Disconnect the system from the power supply.

Unplug cable connection from feed sensor.

Disconnect 18-pin plug from UBA.

Use a continuity tester to check the cable between the 
plug-in connection and the 18-pin plug in the UBA.
The test should be carried out on connections 06-18 and 
08-18 (fig. 66).

If the cables are in order, plug them in.

Connect system to mains power supply.

Turn the mains power switch to “I”.

Fig. 64 600 Series 11S / 19S / 24S / 24C: 
Checking the safety sensor

Fig. 65 600 Series 11S / 19S / 24S / 24C: 
Replacing the safety sensor

NOTE
Fill the 600 Series 11S / 19S / 24S / 24C and 
purge the system of air as indicated in the 
installation and servicing instructions.

Fig. 66 600 Series 11S / 19S / 24S / 24C: 
Checking the safety sensor connection lead
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3.1.19 Checking the feed sensor

Unplug cable connection from sensor.

Measure resistance of sensor (fig. 67, item 1).

Use a second-reading thermometer to measure the 
temperature around the sensor.

Compare readings with values shown in table 3 on 
page 57. If there is any mismatch (i.e. > 5%), the sensor is 
defective.

If the sensor is working correctly, plug it in once more.

3.1.20 Replacing the feed sensor

Shut the servicing cock.

Drain the 600 Series 11S / 19S / 24S / 24C as per the 
"Installation and Servicing Instructions".

Loosen the plug-in connection (fig. 68, item 1).

Unscrew the sensor (fig. 68, item 2) and replace with a new 
unit.

Plug in cable connection.

Open servicing cocks.

3.1.21 Checking the feed sensor connection lead

Check to ensure that all plug-in connections on the sensor and 
UBA are in order. Note that an incorrectly-inserted plug can 
lead to the generation of error messages. Start up the boiler by 
pressing the “reset” button.

Set the mains switch to “0”.

Disconnect the system from the power supply.

Unplug cable connection from feed sensor.

Disconnect 20-pin plug from UBA.

Use a continuity tester to check the cable between the 
plug-in connection and the 20-pin plug in the UBA.
The test should be carried out on connections 05-20 and 
18-20 (fig. 69).

If the cables are in order, plug them in.

Connect system to mains power supply.

Turn the mains power switch to “I”.

Fig. 67 600 Series 11S / 19S / 24S / 24C: 
Checking the feed sensor

1

Fig. 68 600 Series 11S / 19S / 24S / 24C: 
Replacing the feed sensor

1

1

2

NOTE
Fill the 600 Series 11S / 19S / 24S / 24C and 
purge the system of air as indicated in the 
installation and servicing instructions.

Fig. 69 600 Series 11S / 19S / 24S / 24C: 
Checking the feed sensor connection lead
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3.1.22 Checking the domestic hot water / mains water 
supply

Disconnect the plug-and-socket connection on the hot-
water sensor cable (fig. 70, item 1) and/or the mains-water 
sensor (fig. 70, item 2).

Measure resistance, take a temperature reading at the 
thermal pressure gauge (tolerance ± 5 K) and compare 
with the values listed in table 3. If there is any marked 
mismatch, the hot-water sensor is defective.

If the hot-water/mains-water sensor is in order, plug it back 
in.

Table 3 Resistance values for hot-water/mains-water sensor 
(approximate values)

Fig. 70 Checking the domestic hot water / mains water 
supply

2

1

Temperature [°C] Resistance [Ω]

0 29490

5 23462

10 18787

15 15136

20 12268

25 10000

30 8197

35 6754

40 5594

45 4656

50 3893

55 3271

60 2760

65 2339

70 1990

75 1700

80 1458

85 1255

90 1084

95 939,6

100 817,2
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3.1.23 Changing the domestic hot water / mains water 
supply

Shut the servicing cock.

Drain the 600 Series 11S / 19S / 24S / 24C as per the 
"Installation and Servicing Instructions".

Disconnection plug-and-socket connection on cable to hot-
water/mains-water sensor.

Remove insulation mounting (fig. 71, item 1) and detach 
insulation.

Pull out the sensor fuses (fig. 72).

Unscrew hot-water/mains-water sensor and replace with 
new unit.

Refit insulation and corresponding mounting elements.

Plug cable connection in once more.

Open servicing cocks.

Fill the 600 Series 11S / 19S / 24S / 24C and purge the 
system of air as indicated in the installation and servicing 
instructions.

Fig. 71 Changing the domestic hot water / mains water 
supply

1

Fig. 72 Changing the domestic hot water / mains water 
supply

1

2
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3.1.24 Checking the hot surface ingitor

Disconnect the system from the power supply.

Loosen crosshead screw on UBA housing.

Swivel UBA housing downwards.

Open the UBA housing.

Unplug and remove hot surface ingitor from UBA housing 
(fig. 73).

Check hot surface ingitor for free throughput. 
If throughput is free, the hot surface ingitor is in order.

If the hot surface ingitor is in order, plug the cable into the 
UBA housing.

Shut the UBA housing.

Swivel the UBA housing upwards and screw into place.

Connect system to mains power supply.

3.1.25 Replacing the hot surface ingitor

Disconnect the system from the power supply.

Remove combustion-chamber cover.

Remove the earth (ground) lead from the hot surface 
ingitor (fig. 74, item 1).

Loosen crosshead screw on UBA housing.

Swivel UBA housing downwards.

Open the UBA housing.

Unplug hot surface ingitor connection cable from UBA 
housing (fig. 75).

Loosen nut on clamp used to secure earth (ground) lead 
(fig. 74, item 2).

Detach retaining plate of hot surface ingitor (fig. 74, item 3) 
and remove hot surface ingitor.

Fig. 73 Checking the hot surface ingitor

Fig. 74 Replacing the hot surface ingitor

1

2

3

Fig. 75 Disconnect the plug-in cable from the UBA housing
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3.1.26 Checking the gas-burner control system for 
correct activation

Set the mains switch to “0”.

Connect the multimeter (AC) to the plug-and-socket power-
supply connection to the gas burner fitting.

Turn the mains power switch to “I”.

Set the chimney-sweep switch to “I”.

Start up the device. Take a reading after about 30 seconds 
of running time.

If the voltage reading is 24 V, the control system of the gas 
burner fitting is in order.

When the test is complete, set the mains switch to “0”.

3.1.27 Replacing the gas burner fitting

Shut the gas cock.

Disconnect the system from the power supply.

Disconnect the fan using the plug and socket (fig. 77, 
item 1), loosen the UBA control line at the fan (fig. 77, 
item 2) and the gas burner fitting (fig. 77, item 3).

Loosen the union nut (fig. 77, item 4) on the gas burner 
fitting.

Fig. 76 600 Series 11S / 19S / 24S / 24C: 
Checking the gas-burner assembly for correct 
activation

Fig. 77 Replacing the gas burner fitting on the 600 Series: 
Loosen plug and union nut

1

2

3

4

DANGER !
All work on the gas supply must be carried out 
by a CORGI registered engineer.
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Push the safety plate out of the way (fig. 78, item 1).

Turn air suction tube and pull off from below.

Swivel the "CombiVENT" gas combination unit forward 
(fig. 79, item 1)

Remove the "CombiVENT" gas combination unit from its 
bayonet connector and pull upwards to detach (fig. 79, 
item 2).

Loosen the three screws (fig. 80).

Screw the air suction tube safety plate into place (not 
supplied with new gas burner fitting).

Fig. 78 Replacing the gas burner fitting on the 600 Series: 
Remove the air suction tube

1

Fig. 79 Replacing the gas burner fitting on the 600 Series: 
Remove the gas connection unit

1
2

Fig. 80 Replacing the gas burner fitting on the 600 Series: 
Replace the gas burner fitting

��
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3.1.28 Checking and adjusting the gas-to-air ratio

Set mains switch (fig. 82, item 1) and chimney-sweep 
switch (fig. 82, item 3) to "0".

Unscrew the sealing closure of the burner-pressure testing 
nipple by one turn (fig. 81).

Set pressure gauge to zero.

Connect the positive terminal of the pressure gauge with 
a hose to the burner pressure measuring nipple (fig. 81).

Turn the mains power switch to “I” and the chimney-sweep 
switch to “1”.

When the burner has fired (after approx. 30 seconds), push 
the service button (fig. 82, item 2) and keep it pressed until 
“Y” is shown on the display.

Set the heating-capacity controller (fig. 82, item 4) to "1".

Read the differential pressure. The differential pressure 
(pgas – pair) must be -5 Pa (±5 Pa) (display on meter: -
10 PA to 0 PA).

In the event of any anomaly in the gas-to-air ratio, readjust 
at the setscrew (fig. 81, item 1).

Turn mains power switch and chimney-sweep switch to “0”.

Remove the measuring equipment and retighten the screw 
in the burner-pressure measuring nipple.

Readjust the heating capacity controller to its original 
(factory default) setting.

Turn the mains power switch to “I”.

Fig. 81 Check the gas-air ratio

1

NOTE
The negative terminal of the pressure gauge 
MUST NOT be connected.

Fig. 82 Check the default gas-air ratio settings

1

1 2

10

0 1

11
KW

��
101

1

2

3

4

NOTE
Remove the cover fixing screw before 
readjusting. The cover fixing screw must be 
secured before readings can be taken.
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3.1.29 Measuring the ionisation current

Disconnect the system from the power supply.

Loosen the plug-and-socket connector of the monitoring 
cable and connect the measuring device in series. 
Select the µA direct current range on the multimeter. 
The multimeter must have a resolution of at least 1 µA.

Reconnect the system to the power supply and turn the 
chimney-sweep switch to “1”.

Measure the ionisation current.
The ionisation current must be > 2 µA DC.

Enter the reading on the report form.

Disconnect the system from the power supply.

Remove the measuring device and restore the 
plug-and-socket connection to its original state.

Turn the chimney-sweep switch to position “0”.

Refit the cover for 2nd control level.

Reconnect the system to the power supply. When the 
display shows “7”, press the service button to display “c”. 
Press the "reset" button. The display shows “r”.

3.1.30 Replacing the ionisation electrode

Remove the CombiVENT air combination unit as described 
in “Replacing the gas burner fitting” on page 60.

Loosen the plug-and-socket connection of the ionization 
electrode.

Loosen screw (fig. 84, item 1) by a half-turn and slide bar 
to remove.

Pull electrode to remove, and fit new unit.

Reassemble by following the above procedure in reverse.

Fig. 83 Measuring the ionisation current

Fig. 84 Replacing the ionisation electrode

�
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3.1.31 Checking the three-way motorised valve for 
correct operation

Disconnect the system from the power supply, set mains 
switch to "0".

Dismantle condensate trap.

Remove protective cap from three-way valve.

Remove bottom insulation from internal hot-water reservoir 
(applies to GB122-24K only).

Push in catch on regulating motor and 

remove bayonet connector by twisting anticlockwise.

Remove regulating motor.

Set the mains switch to “I” and press the “reset” button.

Once the 600 Series 11S / 19S / 24S / 24C is in operation, 
open one of the hot-water taps. 
The UBA displays " =. " for hot water. If the regulating 
motor starts up (check for movement of adjusting lever), 
the motorised head is working.

Shut the hot-water tap.

Set the mains switch to “0”.

If the motorised head is working, attach the regulating 
motor and lock into place by twisting the bayonet 
connector.

Connect the system to the power supply, set the mains 
switch to “I” and press the “reset” button.

3.1.32 Replacing the motorised valve body control valve

Shut the servicing cock and drain the 
600 Series 11S / 19S / 24S / 24C as per the "Installation 
and Servicing Instructions".

Dismantle condensate trap.

Remove protective cap from three-way valve.

Remove bottom insulation from internal hot-water reservoir 
(applies to 600 Serie 24 C only).

Push in catch on regulating motor and remove bayonet 
connector by twisting anticlockwise.

Remove regulating motor.

Remove the control valve with a spanner and fit a new unit 
(fig. 86).

Fit regulating motor and lock into place by twisting the 
bayonet connector.

Reconnect the cable plug.

Set the mains switch to “I” and press the “reset” button.

Fig. 85 600 Series 11S / 19S / 24S / 24C: 
Checking the motorised head for correct operation

Fig. 86 600 Series 11S / 19S / 24S / 24C: 
Replacing the control valve

NOTE
Open servicing cocks, fill the 600 Series 11S / 
19S / 24S / 24C and purge the system of air as 
indicated in the installation and servicing 
instructions.
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3.1.33 Replacing the three-way valve

Shut the servicing cock and drain the 
600 Series 11S / 19S / 24S / 24C as per the "Installation 
and Servicing Instructions".

Dismantle condensate trap.

Remove protective cap from three-way valve.

Remove bottom insulation from internal hot-water reservoir 
(applies to 600 serie 24 C only).

Push in catch on motorised valve head and remove 
bayonet connector by twisting anticlockwise.

Remove motorised head.

Loosen the 3 compression nuts (fig. 87).

Remove three-way valve and fit new unit.

Tighten the 3 compression nuts.

Fit motorised valve head and lock into place by twisting the 
bayonet connector.

Reconnect the cable plug.

Connect the system to the power supply, set the mains 
switch to “I” and press the “reset” button.

Fig. 87 600 Series 11S / 19S / 24S / 24C: 
Replacing the three-way valve

A

B AB

NOTE
Replace the three-way valve only if leaking 
occurs on the screw-in pipe connectors.
A: Mains water, B: Heating, 
AB: Boiler feed line

NOTE
Open servicing cocks, fill the 600 Series 11S / 
19S / 24S / 24C and purge the system of air as 
indicated in the installation and servicing 
instructions.
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3.1.34 Checking the ERC/RC connections to the UBA

Disconnect the system from the power supply.

Loosen crosshead screw on UBA housing.

Swivel the UBA housing downwards (fig. 88).

Push in UBA housing on left-hand side and open to the 
right (fig. 89).

Check to ensure that ERC or RC are correctly connected 
to 3 and 4.

Terminals 1 and 2 should not be wired in any way.
The unit is supplied with a dummy connector between 
terminals 1 and 2 (fig. 90). The DC voltage at terminals 3 
and 4 should be approx. 11.5 V. If this is not so, the UBA 
or the cable harness is defective.

Shut the UBA housing once more.

Swivel the UBA housing upwards and screw into place.

Connect system to mains power supply.

Set the mains switch to “I” and press the “reset” button.

3.1.35 Replacing the terminal strip

Note order of cable terminals. Loosen all cables.

Connect the cables, in the right order, to the new terminal 
strip.

Fig. 88 Swivel UBA housing downwards

Fig. 89 Opening the UBA housing
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3.1.36 Checking connections at the ERC or RC

Check contact link between cable and ERC or RC.

There should be a DC voltage of approx. 11.5 V at the ERC 
or RC.

3.1.37 Replacing the room-temperature control device

Note order of cable terminals. Loosen all cables.

Attach cables, in the right order, to the new room-tempera-
ture control device.

Carry out the corresponding adjustment settings on the 
room-temperature control device.

Fig. 90 Checking the controller-device connections at the 
boiler

Key to control-device connections:

Item 1: ON/OFF temperature controller

Item 2: Mod. room temperature controller (digital) ERC / RC

Item 3: I/O port / communication port

Item 4: Outdoor-temperature sensor

Item 5: Power supply 24 VAC/max. 6 VA

Item 6: Turn-on voltage for three-way valve (9+11)

1

2

3

4

5

6

NOTE
It is possible, in order to limit the source of 
errors, to disconnect the ERC or RC from the 
boiler (bridge required at 3 and 4) and to install 
a conductor bridge at 1 and 2 (fig. 90).
The heating and hot-water requirement is then 
passed via the potentiometer setting of the 
UBA.



Heating system specialist:

Buderus
Cotswold Way

Warndon
Worcester
WR4 9SW

Telephone: 01905 - 752 936
Fax: 01905 - 753 130

www.buderus-domestic.co.uk

Buderus is a trading name of BBT Thermotechnology UK Ltd.

Customer Services:

Technical Product Support:

Sales:

Returns:

Spares:

Tel: 0870 - 421 5933

Tel: 0870 - 421 5944

Tel: 01905 - 752 640

Tel: 01905 - 752 531

Tel: 01905 - 752 576

Fax: 01905 - 456 445 / 455 394

Fax: 01905 - 455 392

Fax: 01905 - 754 620

72
1.

01
3A

 -
 4

61
2 

- 
02

/2
00

6


	1 Messages - Universal Automatic Burner (UBA)
	1.1 UBA status display
	1.2 UBA operating level 1.5
	1.3 Service tool
	1.4 Operating messages
	1.5 Fault messages

	2 Faults that the UBA does not display
	3 Troubleshooting
	3.1 Troubleshooting tasks
	3.1.1 Unblocking the 600 Series 11S / 19S / 24S / 24C
	3.1.2 Chimney-sweep mode
	3.1.3 Removing and refitting the outer casing
	3.1.4 Removing and refitting the combustion-chamber cover
	3.1.5 Checking the exhaust-gas sensor
	3.1.6 Replacing the exhaust-gas sensor
	3.1.7 Checking the air intake and outlet openings
	3.1.8 Replacing the UBA
	3.1.9 Checking the fan
	3.1.10 Replacing the fan
	3.1.11 Checking the wiring connections of the UBA
	3.1.12 Checking the miniature fuses
	3.1.13 Checking the connections for the second solenoid valve, modulating pump and floor thermostat switching contact
	3.1.14 Checking the circulation pump
	3.1.15 Replacing the circulation pump
	3.1.16 Checking the safety sensor
	3.1.17 Replacing the safety sensor
	3.1.18 Checking the safety sensor connection lead
	3.1.19 Checking the feed sensor
	3.1.20 Replacing the feed sensor
	3.1.21 Checking the feed sensor connection lead
	3.1.22 Checking the domestic hot water / mains water supply
	3.1.23 Changing the domestic hot water / mains water supply
	3.1.24 Checking the hot surface ingitor
	3.1.25 Replacing the hot surface ingitor
	3.1.26 Checking the gas-burner control system for correct activation
	3.1.27 Replacing the gas burner fitting
	3.1.28 Checking and adjusting the gas-to-air ratio
	3.1.29 Measuring the ionisation current
	3.1.30 Replacing the ionisation electrode
	3.1.31 Checking the three-way motorised valve for correct operation
	3.1.32 Replacing the motorised valve body control valve
	3.1.33 Replacing the three-way valve
	3.1.34 Checking the ERC/RC connections to the UBA
	3.1.35 Replacing the terminal strip
	3.1.36 Checking connections at the ERC or RC
	3.1.37 Replacing the room-temperature control device




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /NLD <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


