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Initial Troubleshooting

Only qualified, trained service technicians with appropriate test equipment should service the heater. Remember

that all parts of the system affect heater operation. Before starting this troubleshooting procedure, make sure that
the pump is running correctly, that there are no blockages in the system, that the valves are correctly set and that
the time clock is correctly set and is running.

IMPORTANT! READ ME FIRST!!

NOTICE: Installing the black 120 volt plug in the control box and on either 120 Volts AC or 240 Volts AC.
then connecting the heater to a 240 volt line will destroy the 2. Remove the covers and check the 12-pin plug in the back of the
transformer, control board, and ignition control module, and control box. The plug must match the voltage in the heater circuit.

will void the warranty. If you install the red 240 volt plug and then . ; .
connect the heater to a 120 volt line, the heater will not operate. 3. If the 12-pin plug is not plugged into the back of the control
box, select the correct plug from the bag in the control box

READ THE FOLLOWING CAREFULLY: and plug it in. The BLACK plug is for 120 volts, the RED
1. Check the line voltage to your heater. This heater will operate plug is for 240 volts.

Start here for directions to specific Troubleshooting Chart

Y

“ B o QDAY Go to chart “HEATER WILL
‘I‘irg,r;aen POOL” or “SPA” LED NO > NOT FIRE - A”
’ (Page 24)
l YES
Is red “SERVICE SYSTEM” YES _ ﬁg}",flgaE” “SFATER WILL
LED “on™? - i
(Page 25)
NO
Y Are any red diagnos-
p » YES tic LED’s on back of YES Go to specific safety switch
:_SEquor?,ERVICE HEATER » board (AGS, AFS, » troubleshooting chart
’ SFS, HLS, PS or (Pages 28 and 29)
THERMISTOR) “on”
NO A
Y
NO

Turn off power to heater for
about 5 seconds, and turn
back on. Make sure tempera-
ture setting is above water
temperature. Wait one minute.

A

Do any diagnostic LED’s on YES

back of board (AGS, AFS,
SFS, HLS, PS, or

o dEgg"y'Sc;?R) come “on NO | Does red “SERVICE YES | Go to chart ‘HEATER WILL
' » HEATER” LED come » NOT FIRE -C”

NOTICE: Any or all of the diag- “on” (Page 26)

nostic LED’s may come “on”

momentarily when you turn on NO

the power to the heater.

\

Verify that water temperature setting is
above water temperature reading. If it is,
and heater either will not fire or no red
LED’s come “on”, replace Control Board.

Hazardous voltage. Can shock, burn or Fire and Explosion hazard. Do not

kill. Disconnect power before servicing any components. jumper switch terminals to remedy a failed safety switch.
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Heater Will Not Fire - A

Start

Is green “SPA” or NO

“POOL” LED “on”

YES

Check that correct 12-pin

'YES

Depress “POOL” or “SPA” ON
button on Membrane Pad.
Does “POOL” or “SPA” LED
come on?

YES

y NO

plug is installed (red is
240V, black is 120V)

| YES

Check for line voltage to
heater.

NO

Heater should fire on demand
for heat.

NO

Y

Y

If plug is not installed:
Install correct plug.
240V plug in 120V
circuit: Replace with
correct plug.

120V plug in 240V
circuit: Replace trans-
former, control board,
and ignition control
module (see “HEATER
WILL NOT FIRE-C and
-D”, Pages 26 and 27).
Check fuse and all
other 24V components
for damage.

YES

Check for 24 VAC at sec-
ondary of Transformer.

§ No

Check for Line Voltage
between L1 and L2 terminals
on Terminal Board.

NO

Restore power to heater.

y YES

Check for Line Voltage at
Transformer primary pins.
White connects to Pin 3 on
Transformer, Black to Pin 2,
Orange to Pin 1.

240V: check Pin1 to Pin 3.
120V: check Pin 2 to Pin 3.

NO

Y

Check wiring connections
between power supply and
Junction Box and between
Junction Box and Terminal
Board; restore continuity.

YES

Check wiring connections
between Terminal Board and
Transformer primary and
restore continuity.

YES

Y

Jumper Fireman’s Switch at
Terminal Board and depress
“POOL”’ or “SPA” ON button on
membrane pad. Does “SPA” or
“POOL’ LED come “on”?

YES

Y

Replace Transformer.

y No

Y

Leaving jumper in place,
check for 24 VAC between
Fireman’s Switch terminals
and ground.

NO

Y

Y

Check Fireman’s Switch circuit
connections (time clock, wiring,
external controller relay).

NO

Y

Remove jumper. Check ribbon
cable connection between
Membrane Pad and J6 on
Control Board. Depress
“POOL” or “SPA” On pad
again. Does “POOL” or “SPA”
LED come on?

YES

Y

Remove jumper. Check wiring
between Transformer and J7
terminals on Control Board
and between J7 and
Fireman’s Switch on Terminal
Board, check fuse, and
restore continuity.

\/
GO TO

“HEATER WILL NOT FIRE - B”
Page 25

Jumper pins 6 and 5* on J6 of
Control Board. Does “SPA”
LED come on?

Jumper pins 6 and 4** on J6
of Control Board. Does
“POOL” LED come on?

* Jumper pins 9 and 8 on HD models.
** Jumper pins 9 and 7 on HD models.

YES

Y

Heater should fire on
demand for heat.

NO

Replace Membrane Pad.
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Replace Control Board.




Heater Will Not Fire - B

Start

Is red “SERVICE
HEATER” LED “on”

YES

NO Is red “SERVICE SYSTEM” NO Increase POOL/SPA tempera-
™ LED on? > ture setting on Membrane
Pad above actual water tem-
YES perature. Heater should fire
Y on demand for heat. If not,
Verify that pump is on, filter is and no other red LED'’s light,
not blocked, and the water NO replace Control Board.
flow is above the minimum
requirement.
Y YES _ | Service pump/filter and elimi-
With pump running, adjust ~| nate other flow obstructions.
Water Pressure Switch to
lower pressure until ‘SER-
» VICE SYSTEM” LED goes YES -
out. Then verify that “SER- »| Heater should fire on call for
VICE SYSTEM’ LED goes on heat. Re-verify that water flow
with pump off. is above minimum require-
ment.
y NO
Check that water pressure is | o Minimum Flow Requirements
within the adjustment range of Model Flow
the Pressure Switch (0'5 pSlg) 200 20 GPM (76 LPM)
333 30 GPM (114 LPM)
YES 400 40 GPM (151 LPM)
Verify that switch wiring is OK
CONTINUE | and Pressure Switch port is : :
not blocked, and replace If water pressure is outs!de of
water Pressure Switch. _ | adjustment range that will
“| open switch with pump off
and close switch with pump
on, replace with flow switch
set above minimum flow
requirement.
Minimum Flow Requirements
Model Flow
200 20 GPM (76 LPM)
333 30 GPM (114 LPM)
400 40 GPM (151 LPM)
Check whether any of the
red diagnostic LED’s on back YES Go to “Diagnostic LED’s”,

Y

of board (AGS, AFS, SFS,
HLS or PS) are “on”

lno

GO TO

“HEATER WILL NOT FIRE - C”

Page 26
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(Pages 28 and 29)




Heater Will Not Fire - C

Start

Is “SERVICE HEATER” LED
“On”?

NO

YES

If any red diagnostic LED’s

Turn off power to
heater for 5 seconds,
and turn back on.
Make sure tempera-
ture setting is above

\]

Go to “INITIAL
TROUBLESHOOTING”

Continue to observe heater
for several minutes. Cycle
heater on and off several
times. Observe for delayed or
rough ignition, poor combus-
tion, premature extinction of
flame, evidence of boiling, or
operation of any diagnostic
LED. Go to pertinent trou-
bleshooting section if any
malfunction is observed.

Replace Control Board.

Verify that gas supply is open
all the way to Gas Valve, and
Gas Valve is set at “on”
position.

Check for 24 VAC to Gas
Valve terminals during ignition
try. (Voltage appears about 24
seconds after call for heat).
SEE NOTE 2.

y YES

Replace Gas Valve with
identical part.

Fix wiring between TH and
GND terminals of Ignition
Control Module and Control
Board.

water temperature.
(AGS, AFS, SFS, HLS, PS, or | NO | Wait one minute. VES
THERMISTOR) come “on”, go )
to to Pages 28 and 29. Does heater fire and
stay on?
CONTINUE
Y NO NO
Did burner fire at all? »| Did Blower come on? ==
y YES Y YES
Go to “BURNER Verify that gas is flow- NO .
TROUBLESHOOTING” ing to burner during -
(Page 30) ignition try. Observe
gas meter for move-
ment during ignition NO
Goto*HEATERWILLNOT | YES |y (wattfor :f’g:lt"gg
FIRE-D” (Page 27) for heat).
i Check for 24 VAC
Repl Ignit trol
M?)%Slze gnition Contro YES | between TH and GND
' terminals on Ignition <
+ NO Control Module.
Check for 24 VAC between SEE NOTE 1.
VAL and GND terminals on 4 + NO
" <z YES
Ignition Control Module. >
SEE NOTE 2. Check for 24 VAC
between TH and GND
* YES terminals on Control NO
Check for 24 VAC between YES Board. SEE NOTE 1. N
VAL and GND terminals on >
Control Board. SEE NOTE 2.
* NO Check for 24 VAC YES

Fix wiring between VAL and
GND terminals of Ignition
Control Module and Control
Board.

between GAS termi-
nals on Control
Board. SEE NOTE 2.

Y

Replace Control Board.

j No

Replace Control
Board.
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Fix wiring between GAS ter-
minals on Control Board and
Gas Valve.

NOTE 1: Voltage appears immedi-
ately after call for heat, and may be
on for only about 30 seconds.

NOTE 2: Voltage appears about 24
seconds after call for heat, and may
be on for only about 7 seconds.




Heater Will Not Fire - D

IMPORTANT! READ ME FIRST!!

IMPORTANT! READ ME FIRST!!

meter will read either 0 VAC or 240 VAC. If your ICM is

If your heater is correctly connected to 240 Volts AC, The good, your meter will read some voltage between 0 and
Ignition Control Module (ICM) will convert the 240VAC to 240 VAC. Exactly what reading you get will depend on the
an intermittent pulse to the ignitor. Digital meters don’t read meter, but with a good ICM, the reading won't be 0 VAC or
this type of signal well. (An analog meter will give a better 240 VAC, but somewhere in between.

reading than a digital meter). If the ICM is bad, your volt-

Start

Gas flows during igni-
tion try, but burner
does not fire.

YES
[

Check voltage across
igniter leads; OK?

NO | Go back to chart “HEATER WILL
“| NOT FIRE-C” (Page 26).
YES » Check gas pressure. OK?. E» Replace HSI Igniter.

NO

Y

Replace Ignition
Control Module. On a
120 V installation,
check the ignitor for
damage if it has seen
240 VAC.

NO

Y

Increase gas flow into heater:
* Replace gas line with larger
line;
* Replace regulator;
e Replace meter; or
e All of the above.
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Diagnostic LED’s: AGS, AFS, HLS, PS, THERMISTOR

AGS or HLS “on”

Replace High Limit
Switch (HLS) or
Automatic Gas
Shutoff (AGS)

Verify that water flow rate is
above minimum required for
heater.

NO

\ YES

YES

A

'CONTINUE

Verify that inlet water temper-
ature is below 104° F.

NO

If problem persists, verify proper operation of Internal Bypass Valve
and Thermal Governor, and check for Heat Exchanger blockage.

IR

Verify that wiring is
OK and pressure tap
is not blocked. Re-
place Pressure Switch

Verify that water flow rate is
above minimum required for
heater.

Y

Service pump and filter to
restore proper flow. After ser-
vicing, verify proper operation
of Pressure Switch (PS).

NO

Y

Replace thermistor or Control
Board to correct overheating.

| YES

<
<

Y

Service pump and filter to
restore proper flow.

CONTINUE

Y

CONTINUE

Adjust Water Pressure Switch to close with pump running and open with

pump off.

Does Blower operate?

YES

AR | -

Replace Blower.

y No

YES

Verify that wires BM
and F1 are correctly
connected at the
terminal strip (see
Heater Connection
Diagram, Page 36).

Disconnect Blower and check
for line voltage between pins

1 and 3 of Blower Connector

on ignition try.

+ NO

YES

A

YES

Y

Disconnect wires F1
and F2 from Ignition
Control Module and
short them together.
Does Blower come
on?

A

NO

Check for 24 VAC between 24
VAC and GND terminals on
Ignition Control Module on
ignition try. Check that IND
wire is correctly connected.

y NO

Verify correct

connection of wiring between
24 VAC and IND terminals on
Ignition Control Module and
Control Board, and replace
Control Board.

NO

Connect correctly and retry.
Does Blower start?

NO

Y

NO

| ves

A

Replace Blower. Does Blower
start on ignition try?

L
>

THERMISTOR “on”

Replace Ignition Control
Module.

Verify Thermistor wiring. If
OK, replace Thermistor.

L
>

Verify that there is no block-
age in Blower intake, Heat
Exchanger, and exhaust and
that exhaust is not too long
(see “Indoor Vent Installation”,
Page 15.

Verify correct connection of
wiring and that pressure taps
to AFS are OK.

Verify that vinyl tubing to AFS
and Blower is not misrouted,
kinked, disconnected, or
punctured.

Replace Air Flow Switch
(AFS).

If problem persists, replace
Blower.

Do not jumper a safety switch to

remedy a failed switch.

NOTE: ES1 is a spare and should be jumpered.
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Diagnostic LED’s: SFS

Heater starts and runs OK,
but temperature of exhaust
climbs to 450°-500° in 3-5
minutes.

NO

Y

Heater starts after several
tries, exhaust temperature
stays below 250°.

OR
Heater doesn’t start at all
(exhaust stays cold).

Check pressure and volume
of fuel supply

y OK

Disconnect the sensor and
check continuity across its
terminals. Resistance
should be 3.5-4.0 mega-
ohms.

oo = Open circuit;

0 = shorted.
Does sensor check OK?

 YES

vES

Check continuity in wiring
harness between Control
Board and Probe.
Continuity OK?

NO

Y

Check the J3 and J6
connectors for corrosion/
looseness on the male
pins.

Change Low Level Board

YES

Y

Clean/tighten pins as
needed.

\ DONE

Reset power to Heater
and retry. Heater should
fire.

Programming to “SF1” (See
8“?‘]3" Hleali E’I‘.Ch.anger . INo Page 4-11 in S5066, “Sta-Rite
OII O;I eaks, liming, soot, Pool/Spa Heater Training and
or low Tlow. NO _ | Service Manual”). Were you
* YES A (HD) | able to change the device
F F1)?
YES; Check Thermal code (SFO to SF1)
Regulator: Open at NO YES
120°? y
YES Replace Heater
\ NO Membrane Pad.
Correct problem;
Heater should fire. Y DONE
A Reset power to Heater
NO and try again to change
YES code (SFO to SF1)
» Check Thermal-Regulator:
Seats correctly? "NO
Replace Heater
< Control Board.
NOT OK | DONE
YES
Correct Fuel Supply, reset Reset powerto
Heater and retry. Heater E)e:rgzgggdcggeagam
should fire correctly.
—— Y (SFO to SF1).
NO
<= Y YES Y Y
NO Reset power to Heater and
»| Replace Stack Flue Sensor retry. Heater should fire.
y DONE
NO
Reset power to Heater and Y
retry. Heater should fire. Check Heat Exchanger Coil for
NO leaks, liming, soot, or low flow.
Repeat checks on fuel » Replace Heater Control Board.
supply, Thermal Regulator,
check for correct orifices, v DONE
etc.
Reset power to Heater and
A YES retry. Heater should fire.
NO _| Does the Digital y NO
Temperature Display show
ErroECode “E05P ory “E06”? NO_ Replace Heater Membrane Pad.
" | (Basic)
A \ DONE
/
Reset power to Heater and
retry. Heater should fire.
NO
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Burner Troubleshooting

SYMPTOM

CAUSE

REMEDY

Loud, high-pitched whine

Flame is too rich.

Verify pressure tap between gas valve
and blower inlet.

Turn to Page 19 and verify that the gas
regulator setting is 0.2" (0.5cm) wc
below the blower inlet pressure.

Replace gas orifice with smaller size.

Flame is “fluttery.”
Exhaust may have acrid
smell or burner may fail
to stay lit.

Flame is too lean.

Turn to Page 19 and verify that the gas
regulator setting is 0.2" (0.5cm) wc
below the blower inlet pressure.

Replace gas orifice with larger size.

Burner pulsates or
surges, especially on
ignition.

Exhaust vent is too long.

Reduce length of exhaust vent and/or
number of elbows.

Combustion appears
normal, but flame does
not stay lit.

Flame current is not
being sensed.

Check for wet or damaged igniter with
low resistance to ground. Replace with
new igniter.

Verify burner flameholder is properly
grounded.

Replace Ignition Control Module.

Heat Exchanger Troubleshooting

SYMPTOM

CAUSE

REMEDY

Boiling in heat exchanger.

May be accompanied by
“bumping” sounds.

Low water flow to heater.

Heat exchanger plugged.

Bypass valve stuck open.

Thermal governor stuck
closed.

Service pump and or filter.

Service heat exchanger. Correct water
chemistry.

Service bypass valve.

Replace thermal governor.

Sweating.

Thermal governor failed.

Replace thermal governor.
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Pool Heater Wiring Connection Diagram

AGS Switch Air Flow Switch
Stack Flue Sensor j Extra Switch 1 YR
Gas Valve Hi-Limit Switch Y/BL:
| Pressure Switch "o
r YW
9 lls X La '
—9 Y
RE3! .
BL o] %
BL Y
w
wl 1) [renio)
R
[ — Gosde) G086 eelr
T®|ps *;3 Jtooo 9 @ g
sFzzs £ 2 HD Models NA/LP
HLS YR & & g2 J6 | ony Models Only
ESt L o yw | visL
I G— |
AFsgy  OPERATING CONTROL Foe=l Yo YR
— o |
MEMBRANE PAD | —
AGSYRY CONNECTION :E;:::; -
SFS¥§ -
i)
o GAS i HD Models only i | HD Models: NA/LP Models:
— CONTHOL CENTER SPA CONTROL J6 incl. pins 1.-9; J6 incl. pins 1'-6,‘
External Control Interface Circuit Disabled, el =D Gonnect &-WWire Gonnect 9. Wire
Heater Membrane Pad Enabled L Spa Line
Common Line
Pool Line
External Control Interface
W Y
—BK—I
of[1 1 fild
DIAGNOSTIC INDICATOR IGNITION CONTROL
MODULE
| —
Y
External Control Interface Circuit 24VAC
Enableq, "Pool On" and "Spa On" |240 12‘0 1L s |TH |INDI\/ALFND| SEC
Keys Disabled. "OFF" Key on
Membrane Pad Remains Functional. | " JOO® “l“l“ “ | “ o
11 YW
GY GY BK GY
Y/0 |
Y/BL \Q/
YR
120VAC BK (|>
IGNITER w
onlnno = W
GND {e} J
) BK
Plug —-12 pin o
120V - Black = B
240V — Red BK
BK
W
w ]
A\ v
12 Position \
Receptacle =
k=" W—=p=1 | € E
Y Y | < g
\ BLOWER L—to 882
BL BL—] EQD
. o — Lee—to 22
JUNCTION BOX NOTICE: Touching any 24VAC wire, including G § ez
Line 1 4> S 4+— bk the Fireman's Switch wire, to any 120/240V L 2% ~§
| terminal while the heater is connected to line GND xodh

Ground J% >—|—G j_

GND

power will immediately destroy the control
board and void the warranty.
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Pool Heater Electrical Schematic Ladder Diagram

LADDER DIAGRAM

u 120/240 2 NOTES:
IGNITER [s2 ] [ano] [IND] [vAL |anp[TH]

¢ - - ! ARE CONNECTED ON THE IGNITION MODULE.

2.) o PINAND SOCKET CONNECTOR.
—{r ] BLOWER ] 3.)  IFANY OF THE ORIGINAL WIRES AS SUPPLIED
WITH THE APPLIANCE MUST BE REPLACED,
THEY MUST BE REPLACED WITH TYPE 105°C
— OR ITS EQUIVALENT.
120/240
VAC
—_— CLASS I
——————— TRANSFORMER
24 VAC
OPERATING
CONTROL
24 VAC

@
N
EN
s
(]
@
P4
o
A 4

teccccee ) AIR

—— 2y B— FLOW
. . SWITCH
. . o_ O TH
L] .

. .

. s WATER  HI

' v PRESSURE LIMIT
. ¢ SWITCH  SWITCH

—— O O
' CoM NO
Seccccse .

AGS
SWITCH

g
STACK FLUE

THERMISTOR SENSOR

SENSOR
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