































WAM5WO
Sticky Note
This is 24V AC
Orange - Neutral
Black - Neutral

wam5wo
Sticky Note
~330 Ohms

MSA1WO
Sticky Note
If no voltage present check CH or DHW sensor





















































Disconnect the leads from the programmer noting their align-
ment.

Fit the replacement programmer and reconnect the leads check-
ing that they are correctly positioned.

27. Gas to Water Heat Exchanger. See Fig. 46.

Check that the electrical supply has been turned off.

Remove the combustion chamber cover. See Section 13.3(d).
Drain the heating circuit as described in Section 14.3(a).

Remove the fan as described in Section 13.3 (e). Withdraw the
overheat thermostat phial.

Disconnect the central heating sensor.

Remove the flue hood as described in Section 13.3(f). Pull out the
securing clips from the rear of the heat exchanger. See Fig. 46.
Remove the heat exchanger. There will be a small quantity of
water remaining in the heat exchanger.

Transfer components as necessary to the new heat exchanger and
fit in the reverse order using new ‘O’ rings taking care to ensure
that the securing clips are properly entered.

Reassembly the appliance in the reverse order.
Open the valves, fill and re-pressurise the system as described in
Section 11.2.

28. Burner and Manifold. See Fig. 44.
Check that the electrical supply has been turned off.

Remove the combustion chamber cover. See Section 13.3 (d).
Remove the burner blade assembly as described in Section 13.3
(8).

Unscrew the two extended screws securing the burner manifold
to the bottom of the casing. Pull the manifold to the left to with-
draw it from the right hand support bracket and remove from the
casing. See Fig. 44.

Fit a new burner in the reverse order. Examine the ‘O’ ring and
replace if it appears damaged. Tighten the screws evenly to ensure
that the flange remains square with the base of the casing.

Test for gas soundness at all joints as described in Section 11.2.
29. Combustion Chamber Insulation. See Fig. 45.

Check that the electrical supply has been turned off.
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Remove the combustion chamber cover. See Section 13.3(d).
Drain the heating circuit as described in Section 14.3(a).

Remove the Gas to Water heat exchanger as described in Para-
graph 27 preceding.

Cover the burner and manifold.

Remove the fibre insulation pads from the rear of the combustion
chamber and then from the sides. See Fig. 45. Remove the pad
from the combustion chamber cover.

Fit the new pads in the reverse order and reassemble the appli-
ance in the reverse order.

Test for gas soundness at all joints as described in Section 11.2.

Open the valves, fill and re-pressurise the system as described in
Section 11.2.

4 )
Fig. 46. Gas to Water heat exchanger clips.
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15. Short Parts List

Also see parts drawing with key numbers on page 31

Key

No. GC. No. Part Manufacturer's Reference Quantity| WHS Part No.
76/166 386 241 | Sensor — complete with washer Secisud 101A20 2 SPKO0O1
190 |[324 917 | Auto Air Vent Intermes 02,50,010 1 ZMMIS055
159 | 386 237 | Fan Assembly — complete Sifan FFB 0226-002 1 SSA5727/1
169 |[299 246 | Air Pressure Switch - Honeywell 1 SPK0082
172 |382 482 | Overheat Thermostat — with heat transfer paste | Ranco LM7 P5040 1 SPK0002
116 |382 751 | Spark Electrode with Lead Vernitron 60999/000 1 ZBGAS063
117 |386 240 | Flame Sensing Electrode with Lead Verniton 60999/001 1 ZBGAS064
26 |378 745 | Gas Valve Honeywell VR4605 MA2032 Rc'2 1 ZAGAS135
30 {397 581 | Gas Valve Adjuster (Modureg) Honeywell 3032 24V.dc 1 ZAGAS119
79 |386 222 | Domestic Hot Water Overheat Thermostat Elmwood 2455-82 L70C 1 SPK0003
— with heat transfer paste
99 | 386 789 | Pressure Relief Valve CALEFFI 3141 1 ZCVLV018
108 | 371521 | Expansion Vessel — with 'O’ ring FB1/5485 1 SPK0O005
104 | 386 224 | Pump with 'O’ rings Grundfos 15-60 Special 2 SPK0O006
73 |299 321 | Domestic Hot Water Heat Exchanger Alfa-Laval CB14-14/18 1 SPKO105
with 'O’ rings and washers
59 [395761 | Flow Regulator 12 litres/minute Type E Red 1 ZBUNC122
360 |374 628 | Flow Switch — with plug SIKA VK315M 1 SSA010090
63 |324 822 | Gauze Filter 3/3613 Worcester 1 ZBUNC230
106 |386 226 | Water Pressure Switch Novomec FPS37414A 1 ZAGAS112
196 |386 238 | Main Driver Board Pactrol 413000 1 ZAGAS125
197 |386 239 | Ignition Board Pactrol 413100 1 ZAGAS126
199 | 386 243 | Transformer — with plug TT495 Transtronic 240-24V 16VA 1 SSAHAR086
241 |386 244 | Pressure Gauge — with washer Cewal 1 SPKOOT11
236 | 386 227 | Central Heating Temperature Control Omeg OW 20BV 10KA 1 SSAHARQ02
Potentiometer — with plug
233 | 386 778 | Operating Switch Arrow 2004E 1 ZDELE237
315 Programmer Kit Worcester single channel - grey 1 ZAMAJ164
120 | 371528 | Heat Exchanger — with 'O’ rings Giannoni 1/5521 1 SPK0013
23 |299 247 | Burner Assembly — complete with brackets Worgas M051-19-9042 1 SPK0084
124 | 371527 | Combustion Chamber Insulation — complete 1 SPK0014
238 | 371 524 | Neon (Green) — complete with plug IMO Ref. NI9L240 R/S — Green 1 SSAHARO081
289 | 371525 | Neon (Amber) — complete with connector IMO Ref. NI9L 240 R/S — Amber 1 SSAHAR(082
240 | 371526 | Neon (Red) — complete with connector IMO Ref. NI9L 240 R/S — Red 1 SSAHARO083
317 |371535 | Gasket Pack — water Worcester 1 SPK0019
318 |371536 | Gasket Pack — gas Worcester 1 SPK0020
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16. Operational Flow Diagrams

Note. The alpha references in these charts are to be used for cross-referencing when fault finding. See Section 17.
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17. Fault Finding

This Fault Finding Chart is to be used in conjunction with the Operational
Flow Diagrams in Section 16. To find the fault, locate the point on the flow
diagram at which the appliance has failed, e.g. letter B. Then read the cor-
responding section in the fault finding chart, e.g. Failure at point B. Note:
Each section assumes that the appliance operates correctly up to that
point.

Notes: 1. All voltage measurements are with respect to neutral unless otherwise stated. 2. Before changing any component indicated in the chart, it is
essential that the associated wiring is checked for continuity, condition and correct routing. 3. Preliminary electrical system checks are the first electrical
checks to be carried out during a fault finding procedure. On completion of the Service/Fault Finding task which has required the breaking and remaking of
electrical connections, check—(a) EARTH CONTINUITY, (b) SHORT CIRCUIT CHECK, {c) POLARITY and (d) RESISTANCE TO EARTH.

Electrical mains supply OFF. Check the mains supply and
external wiring.
YES
NO NO NO L
Set the Operating Switch or == |sthe LOW PRESSURE indicator =~ === Press the overheat thermostat reset === |5 there a live supply to L. on
programmer (if fitted) to OFF. Turn flluminated? button. Is the STANDBY indicator terminal X4?
the room thermostat (if fitted) to iluminated.
minimum. Switch the electrical YES YE YES
mains supply on. Is STANDBY S
=l indicator iluminated? )
é Low system water pressure prevails. Fuse F1 has blown. Switch off the Is there a live supply on either side
= YES Investigate and rectify. electrical mains supply. Are any of fuse F1?
= connections or cables shorting to
= the chassis or showing any sign of YES
I Remaove the connector from g (amage?
o terminal X2 and measure the NO
i resistance between the brown and NO YES
ol blue pins. Is it more than 80 ohms?
=g Refer Lo section: Repair fault and replace fuse F1.
P98 FAILURE AT POINT A or YES
f=8  FAILURE AT POINT N or
ppf|  FAILURE AT POINT V. Replace the driver board assembly. Replace transformer and fuse F1.
z NO NO
[ Replace the low system water = [sthere a live supply on the green ~ ~e====== I there g live supply on the white -~
=l pressure switch pin of terminal X7? pin of terminal X7?
=
E YES YES
; NO
Replace the low pressure indicator Is there a live supply on both pins of === Replace the overheat thermostat.
terminal X9?
YES
/
Replace the STANDBY indicator.
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: START OF CENTRAL HEATING TEST

Does the STANDBY indicator

illuminate? NO  DOES NOT [LLUMINATE.

- Refer t0 Section STANDBY INDICATOR et

YES
/ NO

Set the Operating Switch or sl [ the STANDBY indicator still

programmer (if fitted) to HEATING & iluminated?
WATER position and tum the room
thermostat if fitted) to maximum. YES
Does the DEMAND indicator
iluminate?
Is there a live supply on the grey,
YES white and brown pins of terminal

X14?

YES

two pins).

YES

) H—

Replace the DEMAND indicator.

NO

g Fuse F1 has blown.

NO

Is there a live supply on both room e~ Replace the room thermostat.
thermostat pins of terminal X4. (Top




NO

Does the central heating pump run? s~ Does the domestic hot water pump s~ [s there a live supply on the brown =i~ Replace the driver board assembly.

FAILURE AT POINT B

-

FAILURE AT POINT C

y

Monitor the pink pin on terminal X5

un? in of terminal X197
YES 2
YES YES
NO
Isthere 24V ACacrossthe orange e | there 36V DC at the black pin of Remove the plated screw in the
and black pins of terminal X2? terminal X5? centre of the central heating pump
and turn the shaft with a flat bladed
NO YES YES screwdriver, Does the central
heating pump now run?
YES
L. S, ) NO —
Replace the transformer. Is there less than 2V DC on the mep- Replace the driver board
- white pin of terminal X8? assembly.
YES
Replace the driver board assembly. Replace the ignition board.
YES
]
Does the fan start up at high speed? (To check this, it may be necessary to measure the Free the fan if stuck or replace the
voltage across the fan terminals which should be 240V AC for two seconds. fan.
Note: The gas supply must be tumed off during this test).
I ves NO YES
NO NO
Does the fan start up at low speed e Check that the applianceisnotin s s there any AC voltage across the
only? an anticycle delay by switching the fan terminals?
Operating Switch OFF-ON.
YES

NO

- |5 there a live supply on the

== Replace the central heating pump.

Is there a live supply to the grey pin
of terminal X8?

1 YES
NO

NO

green pin of terminal X217

YES
r_

Replace fuse F2. If it blows
again replace the ignition
board.

J

Is there an 8V DC on the
orange pin of terminal X5?

and restart the appliance again. Is there a live supply on the white
Does the voltage ever reach 36V DC? pin of terminal X212
NO YES NO  YES
Replace the drver board NO
assembly Replace the air pressure switch, ~ ~a=== Check the supply pipes to the air
pressure switch for correct routing and
condition. Has damage occurred?
| NO YES
YES
Replace the ignition board. Repair the fault. Replace the ignition board.
NO
Replace the driver board assembly. =5 there less than 2V DC on the red
pin of terminal X8?
NO
YES
Is there 39V DC on the orange pin f e Replace the ignition board. Replace the transformer.

terminal X8?

@ —-nn
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YES

Remove the Molex plug from
terminal X12. Is there a resistance
of 1.5 o 25 kohms across the
brown and yellow wires?

YES

NO

Replace the central heating
SENsor.

~g——= Remove the Molex plug from

NO

terminal X2. Is there an open circuit
between the brown and blue wires
or between the orange and black

Replace the driver board assembly. e wires?




NO

a Dogs the fan drop to low speed after === Does the fan remain at high speed? === Replace the fan resistor.

E two seconds at high speed? (240V AC across fan terminals.)

o) {165V AC across fan terminals.)

P YES

> YES

= <

5 YES

= Replace the ignition board? — <egemms 5 there more than 30VDC onthe s Replace the driver board assembly.
= pink pin of the terminal X5?

w NO NO NO
= Dogs sparking occur? Note. Ifthe e I there alive supply onall three  mmmmmap- Check the supply pipestotheair e Replace the air pressure switch.
= appliance is very cold, sparking may pins of terminal X217 pressure switch for correct routing
a be delayed. VES and condition. Has damage occurred?
{2
<
= YES YES
o
fom
= " e
= Check for 2 short circutt on the Repair the fault. Replace the ignition board.
YES electrode lead or electrode and rectify NQ J
as necessary. Is there any spark?
(48
—
= ]
S} . NO YES
fle Is there any flame within the BUMET? w1 there a live supply to hoth DIOWN  weegp  Replace the gas valve. Replace the ignition board.
< pins of the terminal X22 during the ‘
= YES sparking period?
=
= NO
<
L

(&)
= Y
= . NO — , NO NO
E Does the flame continue after the  mesmeegme  This causes a lockout’ condition. s Check the flame sensor electrode and  smmemgm-  Replace the ignition board.
— sparking stops? Investigate and rectify the burer jets, lead for condition and setting. Does
< gas valve and gas supply. Restart the the flame continue?
P~ YES appliance. Does the flame continue?
= YES
= YES
- i : NO N NO
Turn off the appliance and conNECt @ e Does the boiler shut down rapidly? s Does the gas pressure gradually g Pressure immediately jumps to a
manometer to the bumer pressure increase from the beginning of the high value. Is there 21 to 25V DC on
test point. With the heating system YES demand? the white pin of terminal X5 during
cold restart the heating cycle. Does the initial two minute period?
o the gas pressure stay at 1.3 mbar for YES
= approximately two minutes? r——_l NO YES
E / \ \ 4
Q YES YES Pump does not circulate the water Replace the driver board assembly. Replace the gas valve.
- Bleed air or clear blockage in the
<< system. Does the gas stay at 1.3 mbar
E for approximately two minutes?
-
= NO
YES
Remove the Molex plug from terminal ===~ Replace the driver board assembly. Replace the central heating sensor.
X12. Isthere a resistance of 1.50 25 ]
kolms across the brown and yellow NO
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— NO NO
= Does the pressure slowly increase  memmmmgm- DoeS the voltage on the white pin of  mmmmmpm Replace the driver board assembly.
o) over the next minute? terminal X5 gradually fall towards

a ?

- VES 8VDC?

<

g YES

e

=

= Replace the gas valve.

<€

|5

=
=
S NO
o Does the fan switch to full speed s Replace the driver board assembly.
= when the gas pressure exceeds
| approximately 4.5 mbar?
=)
e YES
<
(45
- NO NO
Does the gas pressure settle to - Remove the Molex plug from =gy Replace the temperature control
maintain constant water temperature terminal X11. Measure the potentiometer on the facia
e set by the Temperature Control Knob resistance as follows: between
= purple and yellow pins-10 kohms,
% YES between purple and pink YES NO
a. pins-between zeroand 10 kohms === Remove the Molex plug from =P Replace the central heating sensor.
= depending on the position of the terminal X2. Is there a resistance of
£ig Temperature Control Knob. Is this 1.5 t0 25 kohms across the brown
D_Dﬁ correct? — and yellow pins?
—
< YES
(49
Replace the driver board assembly.
e
NO
—_ NO NO NO
= Gradually tum off the radiators one  wese-  High limit thermostat has activated. e Remove and inspect the central ~  ssmmmmgp Replace the driver board assembly.
— by one so that the appliance shuts Repeat the central heating cycle. heating sensor. Is it badly scaled up?
= down as the system temperature Does the voltage on the white pin of
2 rises above the set level. Does the terminal X5 increase as the YES
= STANDBY indicator remain on? temperature increases?
) YES YES
=]
= ¥
<
=, Replace the gas valve. Replace the central heating sensor.

y

Is there a 22 minute (approx.) delay e Replace the driver board assembly.
before the appliance re-starts?

YES

=
E_‘
=
<)
a.
[}
<
[ 28]
=
=)
=
<
[

\

End of central heating test. Remove
the manometer. Reset the appliance
and system controls.
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START OF DOMESTIC HOT WATER TEST

Does the STANDBY indicator illuminate? s See Section STANDBY INDICATOR =~ ey
DOES NOT ILLUMINATE.
YES
Y NO NO
Set the Operating Switch or programmer memgm- s the STANDBY indicator still e Fuise F1 has blown.
(if fitted) to WATER. Turn a domestic hot illuminated?
water tap fully on. Does the DEMAND
indicator fluminate? YES
I YES
=
B
= : NO
o Replace the driver board assembly. Is there a live supply on the brown and s Replace the Operating Switch or
z white pins of terminal X14? programmer (if fitted).
<<
= NO YES
= YES NO
= Is there approximately 47VDConthe <= |s the water flow rate at least - [nvestigate and rectify low flow rate.
™ blue (bottom) pin of terminal X1? 3 litres/min (0.7 gallons/min)?
YES
YES NO
is there a live supply on the pink pin Of e [ there approximately 47VDC onthe  meeemgm- Replace the flow switch.
terminal X8? brown (top) pin of terminal X1?
YES YES
Replace the DEMAND indicator. Replace the driver board assembly.
— NO NO NO
Does the hot water pump run? = Dogs the central heating pump run s~ s there a live supply to the brown pin  se———pp Replace the driver board assembly.
o instead? of terminal X18?
= YES
= YES  YES
A NO \ ) NO
=) Replace the ignition board <= |sthere less than 2V DC on the white Remove the plated screw in the centre  ===—=ei>  Replace the hot water pump.
o pin of terminal X8? of the hot water pump and tum the
% shaft with a flat bladed screwdriver.
'é" YES Does the hot water pump now run?
(S5
Replace the driver board assembly. YES

e
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Does the fan start up at high speed?
(To check this it may be necessary to
measure the voltage across the fan s

terminals. This should be 240V AC

for two seconds. Gas must be turned

off during this test.)

YES

FAILURE AT POINT P

FAILURE AT POINT Q

NO

NO

YES

Replace fuse F2. If it blows again =~ ~agmmemm s there a live supply to the grey pin

replace the ignition board.

NO
Does the fan start up at low speed e 5 there any AC voltage across the
only? fan terminals?
YES YES

Replace the driver board assembly. <

Monitor the pink pin on terminal X5

and restart the appliance again.

Free the fan if it is stuck or replace
the fan.

NO

m—- [ there a live supply to the

of terminal X8?

i NO
NO

green pin of terminal X21?
YES

Is there a live supply to the
white pin of terminal X217

NO YES

Replace the domestic hot water sensor e Remove the Molex plug from terminal

NO

e [0S the voltage ever reach 36V DC?
YES
Y Y
Replace the ignition board. Check the supply tubes to the air
pressure switch for COITect routing s
and condition. Has damage occurred?
NO v
Replace the ignition board. =[5 there 8V DC on the orange pin of Replace the transformer.
terminal X5?
YES NO YES
Isthere less than 2VDCon thered  ~emmm———
pin of terminal X8?
\ / Y
NO YES Replace the air pressure switch. Repair the fault.

&

NO

\

YES

Replace the driver board assembly. e |5 there 39V DC on the orange pin of ===~ Replace the ignition board.

NO

terminal X8?

Is the central heating pump pulsed === Restart the hot water cycle. Does the === Restart the domestic hot water

on for approximately two seconds?

YES

J

YES

brown pin of terminal X19 ever cycle. Does the white pin of terminal
receive a live supply for X8 ever drop to zero V DC for
approximately two seconds? approximately two seconds?

YES

y

NO

For faults during the remaining start- <

up ignition refer to FAILURE AT
POINT D, E, F OR G in the central
heating test section.

Gy---~

Remove the plated screw in the
centre of the central heating pump

- Replace the central heating pump.

and turn the shaft with a flat bladed
screwdriver. Can the central heating

pump now be pulsed?

39

YES

 /

X13.Isthere a resistance of 1.5t0 2.5
kohms across the two black pins?

YES

\

<@ Remove the Molex plug from

NO

terminal X2. Is there an open circuit
between the brown and blue wires or
between the orange and black wires?

NO

\

Replace the driver board assembly.

s Replace the driver board assembly.

YES

|
Replace the ignition board.




NO
Turn the domestic hot water tapt0 s Have the STANDBY and DEMAND s Remove the Molex plug from terminal s Replace the domestic hot water

maximum. Once lit, does the burner indicators gone out? X13. s there a resistance of 1.5 t0 25 Sensor.
stay alight? = kohms across both black pins?
YES
YES YES
[ System overheat thermostat has YES
= activated. Reset the thermostat and NO
= bleed any air from the system. Repeat Remove and inspect the domestic hot =g~ Replace the driver board assembly.
s test. Does the burner stay alight? water sensor. Is it badly scaled up?
=
<
= NO
=
= i
-1
= Reset the thermostat. —
o \
Is it possible to slightly reduce the
domestic hot water flow rate sothat ~ NQ
the gas pressure reduces and seftles, == Does the voltage on the white pin of

and the hot water temperature terminal X5 increase as the flow rate
stabilises at 55-65C reduces? Replace the gas valve
YES
YES
a5t Y
= 4 NO — NO .
= Slowly reduce the domestic hot water memgm- A lockout condition has occurred - Use the potentiometer RV2 on the
8 flow so that the burner eventually because the domestic hot water driver board to reduce the domestic
= shuts down. Does the boiler thermostat has activated to shut off hot water temperature. Repeat the
2 successfully relight when the tap is the gas valve. Note. This applies only test. If a lockout occurs again then
[ immediately fully opened again? if the domestic hot water thermostat replace the domestic hot water sensor.
= is wired in series with the gas valve.
< YES
[
Replace the flow switch.

= YES
% NO NO NO
a Turn off the tap. Does the boiler - Switch off the electrical mains supply. === Replace the flow switch. Also measure === Also replace the driver board assembly.
= shutdown immediately? Remove the connector from terminal the resistance between the top pin of
o X1 and measure the resistance terminal X1 on the driver board and
n:: YES across the blue and brown pins. Is it neutral. Is it 3-5 kohms?
= an open circuit?
< End of domestic hot water test. YES

Remove the manometer. Reset

appliance controls.

T e S NG S e s e S T e e TS|
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FAILURE AT POINT U

FAILURE AT POINT V

FAILURE AT POINT W

FAILURE AT POINT X

>
[
=
(@]
(=™
=
<C
&%)
(<<
o }
=
<
2]

START OF PUMP OVERRUN TEST
0

With no DEMAND and with primary g Dogs the STANDBY indicator g See Section STANDBY INDICATOR Replace the driver board assembly.
water temperature above 75°C illuminate? DOES NOT ILLUMINATE. \
(approx.) does the fan operate?
YES
YES
SN NO

Freethe fanifitisstuckor ~ YES NO NO

replace the fan. <~ |5 there mains supply on the brown e [s there less than 2VDConthered — semmmspe-  Remove and inspect the central

e pin of terminal X177 pin of terminal X8? heating sensor. Is it badly scaled up?

YES YES
YES J
Replace the ignition board. ~e |5 there than 39V DC on the orange Replace the central heating sensor.
pin of terminal X8?
NO
Replace the driver board assembly.
i NO NO
Does the fan tumn off when the == |5 there less than 2V DConthered === Replace the ignition board.
primary temperature drops to 65C pin of terminal X8?
(approx.J?
YES
YES
y

End of fan over-run test. Replace the driver board assembly.

OVERHEAT PROTECTION TEST

NO
Does the appliance shut down if the ==~ Replace the system overheat
primary water flow from the Gas to thermostat.
Water heat exchanger exceeds 100°C?

LOW SYSTEM PRESSURE PROTECTION TEST

NO
Does the appliance shut down if the =i Replace the low system pressure
primary water pressure drops below switch.
02bar(3psiy

|

DOMESTIC HOT WATER OVERHEAT PROTECTION TEST

Does the bumer shut down ifthe ==~ Replace the domestic hot water

domestic hot water temperature overheat thermostat.
exceeds 90°C?
T e K T Y S N i e N T e T O R A S S S R e R e L I T AR R N
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