FAULT FINDING AND SERVICING INSTRUCTIONS

G.R. Claudlo

21-84 M.C.F.

| Installation and
| Servicing Instructions

Leave these instructions
adjacent to the _
Gas Meter

This Appliance is for use
with Natural Gas only




SECTION 1 INTRODUCTION
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The Vokera 21/84MCF is a combined
central heating and domestic hot water
appliance. By design, it incorporates a
circulating pump, 3 port valve, expansion
vessel, safety valve temperature gauge
and pressure gauge.

It is produced as an open flued, category

1N appliance suitable for wall mounting
applications onty.

The appliance is designed for use with a
sealed heating system requiring pumped
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Fig.1 General Layout

[

circulation, and is not intended for
installation on an open vented system.

A range-rating facility is incorporated in
the boiler for the central heating system in
conjunction with high/low burner control.
The domestic hot water (dhw) service
utilizes a differential water pressure
control combined with a 3-port diverter
valve to give hot water priority.
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Flue outlet

Central heating expansion vessel
Automatic air release valve

Pilot burner assembly

Main burner

Air release valve (dhw heat exchangen
dhw heat exchanger
Thermocouple

Pilot regulator screw

Gas Control Valve

Domestic hot water flow regulator
Boiler thermostat

3 port diverting valve

dhw temperatiire sensor
Temparature gauge

Pressure gauge

Cold water inlet stopcock

Hot water outlet

Gas service tap

Central heating flow valve
Central heating return valve
Safety valve

Flow switch (heating & dhw)
Boiler ON/OFF

Summer/Wintar switch

Gas valve knob

Pump

Modulator

Piezo unit

Main heat exchanger

-—



Main heat exchanger (30)
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by-pass

14

high limit thermostat sensor
control thermostat sensar

Notes

-~ temperature gauge sensor

1. Differential pressure unit. Senses water flow rate
to pump & main heat exchanger and operates flow
siwtch {23)

2. Differential pressure unit Senses domestic hot
water flow rate and operates 3 port valve/double
microswitch

Doubte microswitch

Fig.2 Schematic Disagram
(ihustrating principles of Operation)

SECTION 2 DESIGN AND OPERATING PRINCIPLES
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Fig.1 illustrates the general layott of
components, and fig 2 the principles ot
operation further details are given in
section 8

Central Heating Mode

With the on/off switch (24) in the ON
position and the SUMMER/WINTER
switch (25) in the ‘Winter position the
pump (27) circulates water through the
heat exchanger (30) and around the
central heating system.

If aufficient water passes through the
differential pressure control in the boiler
circuit, the flow switch (23) closes to
activate the bumer control circuit

Once the bumner is alight it operates at
high flame until the thermostat (12)
operates on first stage when it causes the
bumer to reduce to low flame. Dependi
on load the heating flow temperature wil
either rise and cut off the bumer (by
operating the second stage of the
thermostat) or fall and re-establish high
flame.

The high fiame in the central heating
mode need not be equal to the maximum
heat input rating but can be reduced by
the instalier to suit the designed system
output (range rating).

Hot Water Mode

The hot water mode will always function
regardiess of the SUMMER/WINTER
switch position provided that the switch is
‘ON’ and a draw-off tap is opened.

The differential pressure unit (dhw) is
operated by a specified minimum flow of
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water through the appliance. When the
minimum flow is achieved the three port
valve operates and diverts water through
the dhw heat exchanger, instead of the
central heating system.

The domestic draw-off water passes
through the coil in the dhw heat
exchanger and is heated by the diverted
primary water.

in this mode, the 2-stage thermmostat is
inoperative and the gas flow is modulated
between maximum and minimum by a
temperature sensor (thermistor) located in
the 3-port vaive where it senses primary
water temperature.

As domestic hot water temperature
increases heat transfer decreases and the
primary water temperature tends to rise.
This is sensed by the thermistor and the
control circuit causes the gas flow rate to
be reduced

it the draw-off tap ia manipulated so that
flow rate reduces the domestic water
temperature increases. If flow rate drops
below the specified minimum the
differential pressure unit (dhw) reverses
(see 2.3.2) and the bumer cuts out

In both the central heating and hot water

modes safe operating is ensured by

(a) differential pressure units in both
primary and dhw circuits which
prevent burner operation it water flow
rates are too low

(b) a high limit thermostat, which
interrupts the flame supervision circuit

and

(c) a pressure relief valve.




Pilot burner
viewing port

summer
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Pilot Assembly Fig. 19

Release
2 screws

laner controls
fascia

outer controls tascia

Fig. 20

8.5.5

6.5.6

8.8.3

6.6.4
8.8.5

Once™ke pilot burner ignites stop pressing
nit button but continue4o hold
in the gas qntrol knob for a fyrther 15

Refer to fig 19 and che
flame is correcily set If it
adjust the pilot refer to cl. 6.8:
access instructions, Fig 22 for |
reguiator screw. Turning clockwise
decreases flame.

Lighting the boiler and main bumer
adjustment (fig 18)

It externai controls are fitted ensure that
they ‘call for heat. (The commissioning of
the appliance may be facilitated by
disconnecting external controls and linking
terminals 4 & 5 on the appliance terminal
block (for access procedure refer to
clauses 5.11.2 and 6.6.8-3)

Turn on electricity Supply at the main
isolator.

Switch the boiler on/off switch (d) to
position 1. ON

Set the thermostat (e} to setting 6

Set the Summer/Winter switch (A to Winter
position (5> symbol)

Check that the pum;{ regulator switch (fig

38) is still in the factory set position 3

6.6.7

8.6.8
6.6.8.1

€.6.8.2

6.6.8.3

6.6.8.4

6.6.8.5

The main burner should now light If it fails
to do so, turn to the fault finding charts in
Section 9 to trace the cause.

Check Burner pressures (figs 20 & 21)

The heat inputs for maximum and
minimum burner rates are factory set but it
is necessary to check them when the
boiler is in operation

The maximum output for the central
heating mode may be reduced by a site
adjustment {o suit the system {oad This in
no way affects the appliance maximum
which is always obtained in the domestic
hot water mode.

Open the outer controls fascia as
instructions in clause 5.11.2 then open
inner fascia by releasing 2 screws on side
frames and swinging fascia outwards and
downwards.

Slacken sealing screw in the pressure test
point Y2 tum anti-clockwise D and attach a
suitable pressure gauge (fig 21)

The pressure reading for high flame

. should be 13.3 mbar (5.3in wg). if the

reading obtained is different, adjustment
must be made following the procedure
given in clause B.11.4.7




6.6.8.6 If the boiler temperature is above 60°C
tumn the thermostat to minimum setting to
establish low flame :

(If low flame cannot be established in this
way, turn off the main electrity supply, and
transter the pink cable on terminal 1 of the
boiler thermostat to terminal 1A (see fig
47) switch on electricity.

6.6.8.7 When low flame is established, the gauge
reading should be 3.3 mbar (1.3in wg) If it
is different adjustment must be made as
instructed in clause 8.11.4.7

: 6.6.8.8 If thermostat connexion has been

Fig. 21 transposed to obtain low flame (cl 6.6.8.6)
turn off electricity supply and replace the
cable on terminal 1

main burner
test point

established above.

First refer fo fig 22 to establish the burner
pressure needed to give the heating
output you need (e.g. for 17.6kwW a
pressure of 8.25mbar is needed).

— mbar Burner Pressurs in.w.g, 6.6.8.9 Setting maximum rate for central

. l heating
13 l | | f— 52 The rate can be set at any value between
2 | ‘ / the maximum and minimum rates

"

r!I;'

10 ,

. . —

8 : - [ Then with boiler at full lame in heating
9 i : / mode use a screw driver to adjust the

X ! Jn/ ! : potentiometer (fig 23) anti-ciockwise until
' the required pressure registers on the

S ; f pauge.

EREELE

I

»
ES

20

: / Once the pressure has been fixed it must
4 ; 16 be indelibly recorded on the data badge
3 12 (This is to ensure that the requirement is

retained after any subsequent service
— operation which affects pressure settings).
ttu/h 40000 50000 60000 20000 60000 90000

kw 1.2 1“7 178 208 234 264 6.6.9 Ch“k‘ng flue Symm

The flue éystem should be visually
Fig. 22 Central heating output checked for soundness, then tested for

clearance of combustion products as
detailed in BS 5540 part 1.

6.7 Checking boiler Control Thermostat

Allow the system to warm up and
manipulate the thermostat up and down at
various points to ensure it switches from
‘high’ to ‘low and from ‘low’ to ‘off as the
setting lowered. (Scale range covers
approx. 55°C - 85°C)

6.8 Checking the operation of the flame
failure Davice

Refer to ctause 6.5.6 and adjust the pilot
regulator until the flame goes out

With ioss of the pilot flame, after a short
delay the main bumer should extinguish.
re-establish the pilot flame as instructed in
clauses 6.5.1 - 6.5.6




SECTION 9 FAULT FINDING

9.1

9.2

Preliminary electrical system checks as
contained in the BG.C. multimeter
instruction book are the first electrical
checks to be carried out during a fault
finding procedure. On compietion of any
service/fault finding task which has
required the breaking and remaking of
electrical connections, then the checks A,
Earth Continuity, C, Polarity and D,
Resistance to earth must be repeated.

The following flow diagrams suggest the
logical sequence of steps for fauit finding.

They are not exhaustive but cover all that
can reasonably be carried out on site by
the installer.

Acquaintance with the functional
sequence will prove helpful for some and
this is included for reference. As a further
help. the role of each part is briefly
described.

Aiso included in this section are wiring
diagrams and schematics to assist in fault
location as described in the text

Sequence of functions

When foilowing this sequence refer to figs
2 and 50-55

Pilot ftame alight
Main switch On provides 240v at terminal
7 (on/oft switch)
On/oft switch ‘mode’ provides current to P

Heating Mode .

Summer/Winter switch ‘Winter' energised
3 on switch and 4 & 5 on terminal biock
and 1 on flow switch

Pump starts

Water circulation through heating manifold
differential section operates single micro
switch (flow switch) current to 3 on flow
switch and via fuse to 2 on transformer
15v d.c. from § on transformer via gas
valve operator through 2A - P2 on
thermostat This completes the circuit and
Gas Valve opens. Burner lights

15v d.c. from 8 on transtormer through
modulator coil to 1 on p.cb. and through
R3 - R2 when 1-P1 on boiler thermostat

closes Maximum voltage is applied to coil -

and gas valve closes down to minimum
gas rate (fixed at factory but see cl 6.8.8).

R2 is an adjustable potentiometer which
fixes minimum voltage and so maximum
gas rata. This latter adjustment is made
on-site to establish maximum central
heating output (Range Rating).

It heating load is less than max. P-1 will
cycle closed/open, switching burner from
low to high flame and vice versa.

if boiler temp. continues to rise (on low
flame) 2nd stage switch P2-2A breaks and
gas valve closes

Hot Water Mode

if a draw-off tap is opened cold water flow
through the differential pressure device
operates the 3-port diverting valve
permitting boiler flow to the Domestic Hot
Water heat exchanger only. The 3-port
valve spindle extends to operate the
double micro-switch.

The 1st pole (marked ‘A’ on fig 53 & 54) of
this switch ‘makes’ 1-3 overlinking all
heating switches to start pump and bumer
as in the heating mode.

The 2nd pole (marked B) changes over
from 1-2 to 1-3 which disables PH1 (1st
stage/tiow flame) and overinks P2-2A of
boiler thermostat, opening gas valve.

The voltage to the modulator coil is not
now dependent on R2 but on the
temperature sensor (NTC thermistor)

The thermistor resistance varies with its
temperature as shown in fig. 50 and it is
uniformly low at low temperature. The
effect is to close transistor TR1. P.C.B.
terminals 1 & 3 have minimum voltage and
therefore max. gas flows to bumer.

As boiler flow temperature rises to 80°C
(approx} the thermistor resistance rises

steeply. Current flows through R4 - R5 -
DZ1 & TR1 giving max. voltage at 1 & 3

and 80 minimum gas flow.

As hot water draw-off rate reduces and/or
its temperature rises heat transfer will
reduce and boiler temgperature will tand to
rise. The thermistor responds, to regulate
the gas rate according to demand.

The design ensuras that, with a properly
functioning appliance, minimum water flow
rate will fully absorb heat of minimum gas
rate without dangerous overheat

Any malfunction causing overheat will

increase boiler temperature to the point
where the high limit thermostat will trip the

safety circuits, close the gas valve and
extinguish the pilot

Extremely low hot water draw-off rates,
which would also cause high temperatures
at the tap, are not normaily possible since
the pressure differential device would de-
activate and switch off burner.




FAULT FINDING STEP 1
CHECK ELECTRICAL SUPPLIES & CONNECTIONS

Switch on Mains

present betwee

Electricity erminal 7 & neutral
on terminal
Aooesa.lntedor Recheck supply &
elactrics as
ructed Connections to
inst in Boiler Terminals
Clause 5.11.2
Open heating, gas
and water valves
and cocks

r

Carry out preliminary
Electrical Checks
following Instructions
for British Gas
Multimeter

I

START

Note 1 The simplest check is to overlink 7 & P and
proceed to next step to prove S/W switch.

Note 2 Overiink P-3. If current at 4, switch is faulty. if

no current at 4, check internal wiring

undemagecd.

To rensw switch, {ollow instructions Iin
clause 8.19.8 of service book.

YES

Close
boller switch
Position
1

Close
Summer/Winter
Switch
Press to position

Check switch &
— connections
Note 2

r

Proceed to:-

Step 2 Check of Hame fallure
device and thermocouple
Step 3 Check operation of
heating system

Step 4 Check operation of hot
water system




FAULT FINDING
CHECK GAS CONTROL PILOT BURNER FLAME SUPERVISING SYSTEM

STEP 2

START

OPEN MAIN
GAS COCK

Check
Gas Available

YES

Cheack supply of
Gas to Appilance

Repeatedly preaa
Piezo Igniter button

NO

i

Stop preasing
(gniter. Hold down
QC.V. Knob for
30 secs then release

slowly

Check slectrode )
undamaged Check L Cph&cgk 95“:: ;I:;e
“’:emméﬁ‘r‘ s Check pilot regulator

Note 1
(Plazo Unit)
Check flame supervision

system according to
procedure S laid
down in BG.
Multimeter boak

Note 1 Sea Commigsioning Instructions

Adjust flame if
nrecessary following
commissioning
instructiona,




FAULT FINDING STEP 3
CHECK OPERATION OF CENTRAL HEATING FUNCTION

START

Check system is filled with water and
properly commissioned
Conclude steps 1 & 2. Start with cold

system. Do not draw off hot water during
this checic

l

Open heating vaives
Switch boller ON
Select Winter
Position

3A

!

Goes to step 3A

to check thermosatat |g— Replace Thermostat |fag—
circuits 4 functions

Doss
circulating
Dume, start

Overlink terminals
Check & replace Change
5&4
Note 1 transtormer
Does YES Replace
Circuiating Pump L Gas valve operator
start
Check pump for Note 1 All external circulta effectivety form a
mechanical & | Qo to Step 3C switched link between 4 & 5. if voltage on
electricat faults 4 and not on § this link is not complete.
Note 3 Chack operation of external controla.

Note 2 f burner Hghts thermostat is psrmanently
opern-circuit Rsplace Thermostat. If
bumer does not light fault lies with gas
valve operator.

Note 3 Check supply at pump teminals, pump
capacitor, rotor free. Replace pump/or
pump head.




FAULT FINDING STEP 3A
CHECKING THERMOSTAT CIRCUITS

Start. Bumer
alight following
procedure of
Step 3

'

Turn boiler
tharmostat to its
lowest satting

Tum thermostat to
higher sattings to prove

. allow boiler temp to

operation as boiler e °

temperature rises "ﬁm 3'1'3"'3’3:31?
Note 1

)

Ovenlink P2-2A to

. End of Step 3
Ovarink P1 & 1
on boiler tharmostat (NB Rol:?:';e P2-2A

Replace thermaatat
sae Clause 8.19.8 Replacs high
to low flame of Service (natructions limit thermostat

Remove link P1-1

|

Check operation
of electronic circuit

Note 1 See clause 8.7 for details of temperature

limiter does not operate. Switch off bumer
if boller temp. approaches 100°C by simply
tumning oft Gas Supply 8o that pump runs
| to dispenss heat
Step 38 Note 3 Step 1 will have proved operation of
thermocoupie circult Any fallure at this
stage must be due to faulty limiter.

nge
Note 2 Keep under conatant supervision in case




FAULT FINDING STEP 3B
CHECK OPERATION OF ELECTRONIC CIRCUIT

Start. Step 3A
at “Check slectronic

operation of
electronic circuit

!

Check volitage at Remove i
Modulator Goil is YES trom coil Check,
— :dpr?nrgx n: 5:1 %c"- (Cr‘\eclk — ol tor continuity
inta erminals
Replace i necessary

clean & tight)
Does YES
bumner switch RETURN TO
Replace p.c.p 10 low flame STEP 3A

Strip clean & replace
Modulator Assembly
if no change
replace gas control
vaive operator

FAULT FINDING STEP 3C
CHECK HEATING MANIFOLD FLOW SWITCH (SINGLE MICROSWITCH)

Start. Step 3
after
“Check & replace
100mA fuse®
Tum by-pass screw
on heating manitoid Retum to Step 3
Ys tum. See fig 23 See Note 1
and Note 1
Start & atop pump
using boiler switch
Obeerve closely
whether spindle movea
n & out to operate flow
switch (singie
microswitch) Check
microawitch (Ses Note
2) Service pressure
differential device in
heating manifold (See
Note 3)

10



FAULT FINDING STEP 4

CHECKING DOMESTIC HOT WATER FUNCTION

Basic wiring & functions have been checkad by
procedures in step 3.

Open airrelease tap(to ensure hws heat exchanger
is fully cleared of air). Light pilot, switch boiler on,
select Summer position

r
Stert

Y

TURN ON HOT TAP
Ensure water
flows at greater
rate than

Go to Step 4A to
check Control
circuit

A

Does
Burner light
?

NO

Check action
of hws manifold
See Note 3

Does
bumer light
?

NO

Check action
of microswitch
See Note 3

Check/Repair/
Replace Pump
See Note 4

NO YES

Check temp of water
Screw hot tap
down slowly —— just D:gfmtooﬂbumet
Note 1 (See Note 2)
4

Note 2

Does bumer now

Note 3

Note 4

bumer cut-off is
satisfactory

Check minimum
Gas Rate & Min
water flow rate

Go to Step 4A
to check control
circuit

The primary hot water is kept at a steady
temperature. The thermistor sensor
adjusts gas rate.

Therefore as draw-off rats is reduced, tap
water will get hotter in a functional boller,
the minimum gas rate cannot overheat the
minimum water rate. Any undue reduction
of water flow should switch off bumey.

Max water temp. shouid not be more than
75°C above inlet water temperature.

Flow of water creates a differential
pressure and forces the 3-way vaive
spindle outwards. Obsefvation will show
whether spindie movea the microawitch
The microswitch itself can be checked
electrically with a meter.

The sequence has assumed that Step 3
has been concluded (see box top lett). If
the pump is not faulty then double check
Step 3.

1



FAULT FINDING STEP 4A |
CHECK OPERATION OF ELECTRONIC CIRCUIT FOR HOT WATER SUPPLY MODE

Double microswitch
has been checked
(Note 3 Step 4) &

Step 4 is in
progresa

is
15v DC available
on tran?sforrnor

Replace
Transtormer

RETURN TO
YES » STEP4
Check and/or Does Check Minimum Gas
Replace gas Rate ciause
valve ope?:tor bume; llght Check Gas Valve
See Note 1 Body
Yes, but low Follow through
fire only steps 14
See Note 2 Call Vokera Service
Check NTC
Thermistor temp.
sensor (14) for
open circuit
See Note 3

N ragc P
) on full Rlame See Note 4

?

Note 1 See Service instructions Clause 8.11.3

Note 2 It is possibie that if step 2 has not been
followed that Max. Gas rate is very low.
Check setting Also check no restriction in
gas supply.

Note 3 Fig 50 shows that increasing resistance
lowers gas mata. . open circuit (max
resistance) will give permanent low flame.
if desired the calibration of the themmistor
can be checkead against the curve.

Note 4 All the previous steps have proved
switches and thermoatats leaving only the
nc:e:ocﬂon applying to the tharmistor
unt

12
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MCF 21/84 ILLUSTRATED WIRING DIAGRAM

COMBINATION
GAS VALVE

red
2 [v]
3 modulator
) Lﬂ_ solenoid
100
1 |0 MAF
Fuse
Heating Flow Switch
(Single Micro Switch)
)
b(o @6 Q(e‘i
s
)
D(O'm oV &
Y
g @ O
3 g \ <>,
] TRANSFORMER
I ~ o'%e

brown
b Y
A VR W

ON/OFF & SUMMER/WINTER

DOUBLE ROCKER SWITCH
External controls
or solid link
across 44 5
Fig. 58

Double Microswitch

operated by diverting
valve spindle when hws

mode in force

15




upper suspension hooks
" for outer casing

5\ L\
‘ | e,
(1)
Release
2 screws
(2)
F slightly
' depress
e % gas valve knob
y r (3)
= swing fascia
3J = forward & down
) A& Fig. 16
modu\latof Double 'micrcrswitch
LY ),
(Inner controls Term
fascia)
Terminal
block

gland anchorage
for cable

) #e =
[

1
doubte rocker switch piezo boiler
{outer controls fascia) thermostat

Flg. 17

5.1
5.11.1

5.11.2

5.11.3

5.11.4

5.11.8

5.11.8

5.11.7

Electrical Connections

The electricity supply to the appliance
must be as specified in section 4.7

It controls external to the appliance are
used {e.g. time switch or room thermostat)
design of the control circuits should be
entrusted to a competent person.

N.8. It is essential that any extemal control
circuit is wired from the same electrical
isolator as that which serves the
appliance. tnternal wiring must not be
disturbed when wiring external controls to
the appliance.

To gain access 1o the terminal block,
release the 2 screws securing the outer
front controls tascia. (see figs 16 & 17).
The panel is hinged at the bottom swing it
outwards and downwards. Slightly depress
the gas control knob to prevent it from
fouling the edge of the aperture.

The terminal block is positioned at the
bottom ieft hand corner.

The cable between the isolator and the
appliance terminal block must be 3-core ot
size 0.75mm2 (24 x 0.2mm).

Pass the cable through the cord
anchorage located on the left hand
underside of the controls fascia, and
connect the cables so that the length of
the individual conductors is such that,
shouid the cable slip the anchorage the
current carrying conductor becomes taut
before the earthing conductor (refer to fig
17

Seacurely tighten all terminal screws,
Arrange the cable and so that a small
amount of slack occurs between the cord
anchorage and the terminal block, and
tighten the cord anchorage gland nut

The cable exterior to the appliance should
be neatly arranged so that during
subsequent operations requiring access
the controls fascia may be opened and
closed easily without straining the cable.

Close up controls fascia.

16



4.7 Electrical Supply
The boiler is supplied for operation on
240/250 SOHz electricity supply. It should
be protected with a 3-amp fuse.

THIS APPLIANCE MUST BE EARTHED.

The method of connection to the mains
electricity supply must allow complete
isolation from the supply. The preferred
method is by using an unswitched
shuttered socket-outlet together with a
fused 3-pin plug both complying with BS
1363.

Aiternatively a fused double pole switch
having a contact separation of at least
3mm serving only the boiler must be used.

Recommended wiring for Time Clocksa

/ N TOWERCHRON
oo T MODEL TC
Time Switch
Do not fink
terminal 1 & 4
3 amp fuse 1] VOKERA
sMAINS L—O0—¢ 2 R/STAT
UPPLY N
LINK2&S
r 6
BOILER
21-84 McF (EILINI4
/ r_ \| RANDALL
| Lﬂ Time Switch 103
o i I\
o\ @
Q (74
0T ©
———
58888 8] Donotlink
T T 1] terminai3 a6
3 amp fuse VOKERA
SWPTé Lt OO0 g R/STAT
N -+
LINK2&S
240V 50Hz IN R/STAT
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Typical Resistance v.

Temperature Characteristics.

Code T() Lead Colour
Y-080T8 80 White-white

Fig. 51 Schematic of the p.c.b. circuit

N.B. figs 50-52 given for elucidation
of text of clause 9.4
For normal trouble tault finding and servicing
procedures refer onty to Figs 53-55.

100k

10k
_ 4000 0)
g 7
o 13300
2 1k
4 S50N
w
@ 2500
LJ
&
100
10
-20 -0 O 10 Tr—20 Tr Tr+20

Tr—=10 Te4-10
TEMPERATURE (°C)

Fig. 50 Characteristics of the dhw temperature sansor

+1BV.0C

GAS VALVE

D HONEYWELL
OPERATOR

(GM VALVE
OPEN/

Fig. 52 Schematic of the slectronic circult
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SECTION 8 SERVICE INSTRUCTIONS

e

8.2

General

To ensure sutficient safe operation of the
appliance it is necessary to carry out
routine servicing at regular intervals

The frequency of servicing will depend
upon the panticular installation conditions
and the use to which the boiler is put; but,
in general, once per year should be
adequate.

The following instructions apply to the
boiler and its controls, but it should be
remembered that the central heating and
domestic hot water systems will also
require attention from time to time.

Iimportant Notes

WARNING: Before starting any servicing
work, switch OFF the mains electricity
supply and disconnect the plug at the
main isolating switch and socket (If a
switch is used, remove the fuse).

Turn ‘OFF gas supply at the gas service
tap fitted to the appliance.

Always test for gas soundness after any
service work and after exchanging any gas
carrying component

Always after any service work and after
exchanging any electrical component,
follow the instructions in the British Gas
Multi Meter Book for preliminary electrical
system checks, particularly the checks -

A Earth continuity
C Polarity, and
D Resistance to earth

8‘3
8.3.1

Recommended routine Servicing
Annual Service

The following procedures shouid be
carried out at ieast once per year

1. Inspect exterior for signs of damage
and deterioration particularly of flue
pipework and efectrical connections.

2. Inspect air supply and ventilation
arrangements comparing them with
the requirements laid down in clauses
4.5.1-4.5.2 {10 ensure no alterations
have been made since installation

3. Tumn off mains electricity and remove
front casing (see clauses 8.4.1-8.4.3)

4. Turn on electricity and operate the
boiler for a few minutes on hot water
to permit a preliminary inspection of its
operation °

5. Ensure central heating vaives (fig 1)
are open Note these are Y2 turn valves
which indicate red when open blue
when closed.

Observe pressure gauge reading (fig
1) which shouid be approximately 10m
w.g when the system is cold (see
clause 6.3.4)

8. Turn off mains electricity and turn off
gas service tap on the appliance.

7. Gain general access as described
below.

8. Remove pilot bumer assembly and
brush clean. Inspect pilot injector and
blow clean.
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support hooks

of

Fig. 27

— N
Release
2 screws Swing down
: o
¢ Piezo
Summer & o
L off 2 }i =3:'~
T
P on -
Winter \
oR 1 swing down
(2)
slightly depress
gas valve
Fig. 28 Fig. 29
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8.5 To remove/replacs pliot bumner,
thermo-couple and electrode
Reter to fig no. 30

Pilot bumer e For part no refarence see tig 49
assembly d l
? 8.5.1 Gain general access as (8.4)
|
Pnot 1ruector l 8.5.2 Electrode (part no. 4632)
Pilot feed umon 8.5.2.1 Pull iead off terminal
thermocouple 8.8.2.2 Unscrew retaining nut and remove
electrode
o electrode 8.5.2.3 Replace in reverse order.
Piezo lead .
Fig. 30 ﬁ 8.5.3 Thermocouple (Part No. 3771)

8.5.3.1 Disconnect lead at gas valve end
Unscrew locknut and remove.

8.5.3.2 Replace in reverse order.

8.5.4 Pilot Burner (Part No 4886)

8.5.41 Remove electrode and thermocouple
connections and leads.

8.5.4.2 Disconnect pilot supply pipe at both ends
and remove.

8.5.4.3 Release 2 screws securing bracket to
burner frame and remove the one piece

bumer/Brackst assembly.
a
8.8 To remove Main Burner
‘ Fig. 31 Part No. 4630 Fig 49
Refer to figs 31 & 32
- 8.8.1 Gain general access (8.4)

8.8.2 Remove pilot burner assembly (8.5)
8.6.3 Release 2 screws and remove lint guard.
8.6.4 Undo the gas bumer union

8.6.5 Support the main burner and remove the 4
retaining screws. £ass the bumer from the
- base of the combustion chamber.

8.6.6 Reassemble in reverss order.

8.7 To remove injectors
% Main bumer Part no 4668 fig no. 49

8.7.1  Follow instructions 8.6.1 - 8.6.5

8.7.2 Unscrew injectors from inner face of
Fig. 32 bumer manifold
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8.8 To remove flue hood
Part No. 4343 Fig 49
Refer to figs 33 & 34

8.8.9 Gain general access (8.4)
8.8.2 Remove split collar from flue connection

8.8.3 Release 4 screws (2 on face, 2 on back
frame) and ease flue hood up.

8.8.4 Reassemble in reverse order.

8.9 To remove main heat axchanger
Part no. 4333 Fig 49
Refer to tig 34

8.9.1 Remove flue hood (8.8)

8.9.2 Close heating flow and return valves (fig 1)
N.B. valve heads indicate blue when
closed.

8.9.3 Drain appliance by turmning safety vailve
knob Ya turn to use as drain tap.

8.9.4 Disconnect unions at each end of heat
exchanger and gently ease upwards to
remove from combustion chamber.

8.9.5 Reassemble in reverse order.

8.10 To remove Combustion Chamber
insulation Panels
Part no. 0377 Fig 49
Rofter to tig 35

8.10.1 Remove main heat exchanger (8.9)

8.10.3 Gently prise panels inwards in order
shown and lift out

8.10.3 Reassemble (N.B. very brittie) in reverse
order.

main
exchangef

Fig. 34

Fig. 35
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To main burmer
<., i flanged connection

valve body &
<& pracket

8.11.4.2 Disconnect eads from high limit
thermostat, and disconnect thermocouple
and pilot supply pipe connections.

8.11.4.3 Remove screws securing bracket to base
frame

8.11.4.4 Remove 4 flange securing screws at each
end, and withdraw valve (This may be
easier with gas pipe disconnected from

main burnen)
.‘{E~ tab connectors
t ' x H_(a' Regulator
Flanged gasket I~
bracket  Connection operator N \ -7 tab connectors
@ Pt \
Fig. 38 large locknut
modulator coll /%A:/ small locknut
high fire adjustment screw \
low fire adjustment ¥

8.11 To remove/replace Gas Control Vaive
Moduiator Coil and Operator
Refer to fig 38
For part no reference see fig 49

8.11.1 Gain general access (8.4)

8.11.2 Modulstor Coil (part na. 4096)

8.11.2.1 Pull off electrical leads from tab
connectors.

8.11.2.2 Slacken large locknut, unscrew high fire
adjustment screw and remove (N.B. take
care of spring)

8.11.2.3 Remove modulator coil

8.11.2.4 Replace In reverse order (see fig 55 for
electrical connections)

8.11.2.5 Check bumer pressures (6.6.8)

8.11.3 Operator (part no 0401)

8.11.3.1 Pull off all electrical leads from modulator
and operator tab connectors.

8.11.3.2 Remove modulator coil.

8.11.3.3 Release 4 screws securing operator to
gas valve body (2 at top below tab
connectors 2 at bottom extreme corners).

8.11.3.4 Remove operator, exposing gasket

8.11.3.5 Replace in reverse order using new gasket
(see fig 55 for electrical connections)

8.11.3.8 Check bumer pressures (6.6.8)

8.11.4 Gas Control Valve

8.11.4.1 Remove modulator coil and operator as
detailed above

8.11.4.8 Repiace in reverse order using new gasket

8.11.4.6 Test all disturbed joints for gas soundness
Check bumer pressures (6.6.8)

8.11.4.7 (see fig 36)
if burner pressures are not comrect
proceed as follows:

High Flame

- Loosen small locknut and completely
remove low flame adjustment screw

= Tum on mains electricity

= Tum on dhw draw-off full bore to
establish main flame

- Loosen large locknut and tum main
burner adjustment screw (clockwise to
increase pressure, anti-clockwise to
decrease) untll correct pressure
{13.3mbar/5.3in wy) is observed. Caretully
tighten locknut observing pressure is not
altered

Low Flame

Replace low flame adjusting screw.
Remove wire from terminal Na.1 on
heating stat and replace on 1A

Turn on electrical supply.

Tum on boiler for Heating.

Boiler will light up in modulation adjust
pressure using fine adjusting screw tum
clockwise to increase anti clockwise to
decrease (3.3mbar/1.3in wg)

Tumn oft Electrical Supply.

Remove wire on terminal Na. 1A on
heating stat and replace on No.1.
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Disconnect at heat

ja < exchanger

Loosen this
pipe clip
/ DO NOT REMOVE

@ -g™o Pull pipe upwards
p—— (N0 need to undo
pump unions)

\ Pull pump upwards
«—— (No need to
undo pump unions)

By pass screw
Normal position
Safety turn Ya turn to by-pass

Pump

By-pass screw

N\ Pump Regulator
@ (Position 3 Standard)
. Heati
Diaphragm 4298 Mani;‘glgd
4493
_ 0119

Expansion
pipe
Retaining screw

through casing frame [
into underside of Cover Y
manifold

Fig. 38

8.12

8.12.1
8.12.2

8.12.3

8.12.4

8.12.5

B.12.6

8.12.7

8.13

8.13.1

8.13.2

8.13.3

8.13.4

8.13.5

8.13.6

To remove pump
Part no 6120 fig 49
Refer to fig 37

Gain general access (8.4)

Close heating flow and return valves (fig 1
(20 & 21)

(N.B. valve windows indicate blue when
closed - Y2 turn operation).

Drain appliance via safety valvé by % turn
of safety valve knob

Disconnect pump electric leads from push-
on connectors at boiler terminal block and
earth lead from tab on rear of control
fascia.

Loosen outlet pipe clip, disconnect pipe
union connection at heat exchanger and
pull pipe upwards with a slight twisting
movement to remove from pump.

Grasp pump and pull upwards with a slight
twisting movement to disconnect at inlet

Reassemble in reverse order. Refer to fig
55 tor wiring connections.

To remove heating manifold
Part No. 4493 ftig 49
Refer to fig no 38

Remove pump (8.14)

Disconnect safety vaive discharge, and
heating valve unions.

Remove retaining screw (securing
manifold to frame)

Disconnect unions including expansion
pipe.

Unscrew and remove retaining nut and
remove micro Switch

Remove manifold

Manifold Assembly

8.14

8.141

Release cover retaining screws and ease
off with a screwdriver.

Refer to figs 38 and 49 for location of
components

Removal of domestic hot water heat
exchanger

Part no 4687 Fig 49

Retfer to fig 39

It is advisable to have a receptacle or
some absorbent material beneath the
appliance to catch surplus water.
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[ )
4
® @

® ALY

\

dhw

heat
Fig. 38 aexchanger (a)

flow adjustor

8.14.2
8.14.3
8.14.4

8.14.5

8.14.8

8.14.7

8.15

8.15.1

8.15.2

8.158.3

8.154

8.15.5

8.18.6

8.15.7

dhw

heat exchanger

Gain access (8.4) -

Close cold stop cock and heating valves.

Open draw-off (or drain tap on dhw
system) to drain sacondary side open air
bleed valve on exchanger.

Drain primary side via safety valve by Y
turn of knob.

Undo 4 union connections and withdraw
component

Reassemble in reverse order.

Removal of 3-way diverting vaive
Part no. 4495 fig 49
Referto figno40 a& b

Gain access (8.4)

Close central heating valves (valve head
indicates biue when closed)

Drain appliance via safety valve by Y turn
of knoh.

Unscrew retaining nut and remove micro
switch .

Disconnect 3 pipe unions and thermistor
connection on underside.

Slacken retaining grubscrews securing
valve to manifold and withdraw valve. (if
necessary slacken unions at opposite
ends of connecting pipes to faciiitate
removal).

Reassembie in reverse order.

microswitch
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clamp bracket

YT

L A

el

C disconnect expansion pipe
at heating manifold J

Fig. 41

Hot Water
Expansion=—%
Vessel

8.18

8.16.1
8.18.2

8.16.3
8.16.4

8.16.5

8.16.6

8.17

8.17.1

8.17.2

8.17.3

8.17.4

8.17.5

8.17.8

8.18

8.18.1
8.18.2

8.18.3

8.18.4
8.18.5

Removal of Domestic Hot Water
Manifold

Part No 4494 fig 49

Refer to fig 40 a & b

Remove 3 way diverting valve (8.15)

Close cold water inlet stopcock and drain
secondary side by opening draw-off or
drain tap.

Remove dhw heat exchanger (8.14)

Slacken screw B (fig 40b) and disengage
bracket from expansion pipe.

Undo union nut A (fig 40b) and remove
expansion vessel.

Disconnect unions at cold water inlet and
hot water outlet and remove manifold
retaining screw (through base frame)

Remove manifold. Fig 40a gives details of
further disassembly.

Reassemble in reverse order.

Removal of heating expansion vessel
Part no 4492 Fig 49
Refer to fig 41

Gain access (8.4)

Close central heating valves (%2 tum till
blue indicator on valve head)

Drain appliance via safety valve by Vs turn
of knob.

Remove top clamp bracket and unscrew
union at lower end of connecting pipe.

Lift vessel and pipe together.

Remove pipe from vessel and transfer to
new vessel.

Re-assembile in reverse order.

Removal of DHW Expansion Vessel
Part No. 4916 Fig 49
Refer to tig 42

Gain access (8.4)

Close cold water inlet stop cock and drain
off via hot water draw-off or drain tap.

Slacken screw (b) (fig 42) and disengage
bracket from pipe {do not remove screw or
bracket).

Slacken union (a) and release.
Remove vessel and connecting pipe.
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8.19
heating manifold 8.19.1

8.19.2
bracket
and
Iocinm
Safety
vaive
8.18.3
microswitch
Fig. 43
8.19.4
dhw temperature
sensor fixes
into bottom microswitch
of 3-way valve support and locknut
Fig. 4
8.19.5
8.19.6

Fig. 45

Removal of Electrical Components

Ensure electricity is switched off at main
isolator and gain general access (8.4)

Heating micro switeh
Part no 4302 fig 49
Refer to fig 43

Hold switch and unscrew retaining nut
Remove switch and remove cover
Pull oft electrical tab connections

Reassemble in reverse order,
reconnecting electrical tab connectors
following figure 55

DHW Microswitch
Part no 4563 fig no. 49
Refer to fig no 44

Hold switch and remove locking nut
securing it to the 3 way vaive

Remove switch and remove cover.
Pull off electrical tab connections.

Reassemble in reverse order reconnecting
%octrlml tab connectors following figure

DHW Temperature sensor (NTC
Thermistor)
Part no. 4559 Fig No. 49

Disconnect flying leads by pulling in-line
connectors apart

Close heating valves by tuming % turn till
biue indicator appears on handles. Open
safety valve by Y turn of knob to drain
boller.

Unscrew thermistor probe from base of 3-
way vaive (fig 44)

Reassemble in reverse order.

High Limit Thermostat
(Thermocouple Interrupton

Part No. 4978 Fig. No. 49
Disconnect 2 electrical connections at
Gas Control Vaive

Remove split pin from carrier tube and
withdraw sensor probe. Reassemble in
reverse ordef.

Double Rocksr Switch
Part No. 4359 Fig.
Refer to ftigs 45 & 46

Pull off electrical tab connectors. Squeeze
spring retaining lugs and press awitch out
of aperture in the controls fascia.

To re-assemble press switch into aperture
until clips engage and refer to fig 45 to
ensure correct location of switch and
wirng connectionsa.
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modulator Double 'micro-switch

Terminal
block

‘gland anchorage
¢z _fOr Cable

brown <%

fascia)

black

double rocker switch piezo boiler

{outer controls fascia)

Fig. 48

thermostat

8.19.7

8.19.8

8.19.8

8.19.10

Transformer
Part no. 4566 Fig 49
Refer to fig 46

Pull white plastic piug from top of
transformer

Remove 2 securing screws and lift out
Reassemble in reverse order.

Boiler Thermostat
Part no. 4542 Fig 49
Refer to tig 46 & 47

Remove split pin and pull sensing probe
from carrier tube

Pull electrical tabs oft back of thermostat.

Pull knob off front revealing 2 retaining
screws.

Remove screws to reiease thermostat and
remove.

Reassemble in reverse order.

Refer to fig 47 to ensure correct location
of thermostat and push-on wiring tab.s
Refer to electrical drawing fig. 55

Printed Clrcuit Board
Part No. 4072 Fig 49
Retfer to fig 46

Grip p.c.b. and puil firmly to right to
release.

Refit in reverse order. If new, reset bumer
pressures in accordance with clause

6.6.8.9. For required setting refer to data
badge.

Plezo Unit
Part No. 4537 Fig No. 49
Refer to tig 46

Pull off electrical connection

Remove locknut on back of fascia and
remove piezo unit.

Re-assemble in reverse order.
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8.20 Removal of Mechanical instruments
and Components

8.20.1 Close central heating flow and retumn
valves, by % tum to reveal blue indicators,
and drain the appliance through the safety

valve. Open the safety valve by ¥ tum of
the knob.

8.20.2 Pressurs gauge (fig 48)
Part no. 4472 Fig 49

Trace capillary from back of gauge to
connecting point on heating manifold

Unscrew union on manifold
Remove and clean off washer remnants
Temperature Squeeze plastic locking lugs behind fascia

gauge and press gauge from aperture.
% Refix in reverse order following original
route for caplilary.
Pressure 8.20.3 Temperature gauge (fig 48) 1
gauge Part no. 4441 Fig no 49
outer controls Trace capillary to sensor. Remove split pin
fascia from carier tube and withdraw sensor.

Remove clip from capillary tube.

Squeeze plastic focking lugs behind fascia
and press gauge from aperiure.

Re-assembie in reverse order ensuring
locking lugs are located in the grooves,
split pin is secure and capillary clip is
refixed

Fig. 48
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