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USING THE CONTROL PANEL FOR TROUBLESHOOTING
CONTROL PANEL DISPLAYS

Complete operating instructions for the control panel can be found in the User's Manual.  The following descriptions explain changes which result from installing the Service Jumper on the circuit board.  This jumper and the changes it causes is not mentioned in the User's Manual.  The spa's control system constantly monitors the spa, the line voltage, and the temperature sensors for proper operation.  When anything goes wrong, the control panel displays a message for the user which may result in a service call.  In addition, upon arriving at the customer's site, the technician can install a service jumper on the circuit board and display information about line voltage and operating temperatures.

DEFAULT DISPLAY

The default display, with or without the service jumper, is the actual water temperature.  While the actual water temperature is being displayed, pressing WARMER or COOLER within three seconds will cause the desired temperature to increase or decrease by one degree.  Three seconds after the desired temperature is set, the display defaults to the actual water temperature.

ILOC

Spa is deactivated.  Sensor plug is not fully into its socket.  Push sensor plug (J6) till it snaps into the socket.

LOC

Spa control panel has been locked by the owner.  Pressing DISPLAY, MODE, and WARMER within three seconds locks the control panel.  Pressing DISPLAY, MODE, and COOLER within three seconds unlocks the control panel.

HOLD

Command center is temporarily deactivated.  Panel buttons have been pressed too often in too short of a time frame.  Do not press any panel buttons for thirty seconds.  The command center will automatically return to normal operation.

HOT

The thermistor on the circuit board has detected an extreme high temperature.  The air blower comes on, pulling air through the equipment bay to help cool.

FLO

Heater and pump are deactivated.  Either the proper flow of water is inhibited or the pressure switch has malfunctioned.  The pressure switch is monitored for correct action each time the pump is started and stopped.  For example, if the pump is started in low speed, the switch must come on and remain on.  If the pump is switched to high speed, the low speed pump stops, water stops flowing, and the flow switch must open.  After the flow switch opens, the high speed pump comes on and the flow switch must close again.  The owner's manual suggest checking all conditions which could inhibit water flow such as flow valves, water level, and clogged filters.  The technician should check the pressure switch after verifying that no physical obstruction to the water flow exists.

ICE

Potential freeze condition (45 degrees) detected.  Low speed pump stays on until danger of freezing passes (65 degrees.)  Heater comes in extreme conditions (40 degrees.)

Sn1

Heater is deactivated.  High-limit sensor non-functional.

Sn3

Heater is deactivated.  Main temperature sensor is non-functional.

OH
Heater is deactivated. Overheat condition exists.  Consult "Troubleshooting" section of Owners Manual. 

- - - -  (Dashed line) and no back light for LCD

Spa is deactivated. Problem detected which can cause damage to components (watchdog.)

Pnl

Faulty communication between command center and circuit board.  Broken cable or connector not properly plugged into circuit board.

PROGRAMMING WITHOUT THE SERVICE JUMPER
Without the Service Jumper in place, two parameters can be programmed into the control system - TIME OF DAY and FILTER CYCLES.  

TIME OF DAY
Programming is done through the main control panel.  The programming mode is entered by pressing DISPLAY, MODE, DISPLAY within three seconds.  Subsequent pressing of DISPLAY will advance the programming sequence as follows:

1.    TIME OF DAY:  Hours + AM or PM.  Adjust with WARMER and COOLER buttons.

       Press DISPLAY. (## : A/P)

2.    TIME OF DAY:  Minutes.  Adjust with WARMER and COOLER buttons.  Press  

       DISPLAY.  (   :##)


 NOTE:  System time of day clock is halted while programming.  If Programming takes awhile, and accurate time is 


  important, reset time again when programming is finished.

FILTER CYCLE
Programming is done through the main control panel.  The programming mode is entered by pressing CYCLE, SELECT,DISPLAY within three seconds.

1.    Display reads: F1.  This means you are ready to program filter cycle #1.  Press

       DISPLAY.  (F 1)

2.    Time to start filter cycle #1: Hours + AM or PM.  Adjust with WARMER and 

       COOLER buttons.  Press DISPLAY. (# #: A/P)

3.    Time to start filter cycle #1: Minutes.  Adjust with WARMER and COOLER buttons.

       Press DISPLAY.  (    :# #)

4.    Duration of filter cycle #1: Adjust in 15 minute increments with WARMER and 

       COOLER buttons.  Press DISPLAY.

5.    ON or OFF:  Heat on or heat off during filter cycle #1.  Adjust with WARMER and  

       COOLER buttons.  Press DISPLAY.

6.    Display reads:  F 2.  This means you are ready to program filter cycle #2.  Repeat 

       steps 2, 3, 4 and 5.  (Actually steps 7 through 10 at this point.)

11.  Display reads: F 3.  This means you are ready to program filter cycle #3.  Repeat 

       steps 2, 3, 4 and 5.  (Actually steps 12 through 15 at this point.)

16.  Display reads:  F 4.  This means you are ready to program filter cycle #4.  Repeat 

       steps 2, 3, 4 and 5.  (Actually steps 17 through 20 at this point.)

21.  Display reads END.  Pressing MODE will save any changes you have made and 

       return the panel to the default display.  (END)


NOTE:  MODE  button may be pressed at any time during the programming sequence to save what has been changed 
and return the panel to the default display.  For example, to adjust for a different time zone, MODE button could be 
pressed 
immediately after step 1.  It is not necessary to go through the entire programming sequence.

THE TROUBLE LOG

Intermittent problems, frequent circuit board and pump replacement, and vague complaints of "sometimes" unsatisfactory spa performance, are all major headaches for the owner, the technician, the dealer, and Spa Builders. Temporary conditions like temperature extremes, low line voltage, and line voltage fluctuations are often the culprits, but how can you prove such events happened unless a technician sits around the spa for days with thermometers, voltmeters, and log books?  With the Trouble Log, that's how!  The Trouble Log is automatically updating memory built into the control system.  If the Trouble Log is reset at the end of a service call, it will monitor and record:


A.  Highest, present and lowest line voltages as a percentage of 240 volts.


B.  Highest, present and lowest temperature sensed by the hi-limit/freeze              
      sensor.


C.  Highest, present and lowest temperature of the circuit board in the 
   
      
     control box.


D.  Frequency of the line voltage in hertz.

This information helps you to diagnose the cause of customer complaints rather than guess at them.  It can help your dealership in control call back costs, increase customer satisfaction by controlled problem resolution rather than the try-something-and-hope technique.  This data will also help Spa Builders improve its product by observing the relationship between enviromental conditions and designing equipment that can withstand whatever mother nature and the supply voltage can throw at it.


The data from the Trouble Log can only help if it is:


A.  Read on each service call.


B.  Recorded accurately.


C.  Rest to present values at the end of the service call by displaying each one in 
      turn and pressing DOWN while it is displayed.

It would be an excellent idea to maintain a written record of the Trouble Log contents on each spa your dealership services, so that every technician has access to the complete operating history of every spa since its installation.  Besides avoiding problems on specific spas, it may point out special considerations for installing and operating spas in your geographical area.

TROUBLE LOG - DISPLAY WITH THE SERVICE JUMPER
These displays are only active with the service jumper in place on the main circuit board.  The service jumper is identified as JP9 so as not to make its function obvious to unqualified personnel.  For personal safety and to avoid any possibility of "confusing" the logic,  turn off power to the spa when installing the service jumper.

1.    Default : Actual water temperature (same as without the service jumper.)

2.    Press DISPLAY once: Time of day (same as without the service jumper.)


  NOTE: Subsequent pressing of DISPLAY, within five seconds of the previous pressing, will yield displays step 3

         
   through step 18 below.  Anytime more than five seconds elapses between the pressing of DISPLAY,  LCD will 


  default to #1 and display actual water temperature.

3.    - - - - : This code tells you that line voltage service displays are next.


  NOTE: If two successive displays have the same value, for example, highest line voltage = present line voltage, the


   LCD will not appear to change.  It will seem like pressing DISPLAY had no effect at all.

4.    Highest line voltage % since installation or last service reset.

5.    Present line voltage %.

6.    Lowest line voltage % since installation or last service reset.


  Note: 100% = 240VAC


   Examples: 110% = 10% above 240VAC or 240 + 24 = 264VAC


                       90% = 10% below 240VAC or 240 - 24 = 216VAC

7.    - - - - : This code tells you that the Hi-limit sensor temperature displays are next.

8.    Highest temperature detected by the hi-limit sensor since installation or last 

       service reset.

9.    Present temperature being detected by the hi-limit sensor.

10.  Lowest temperature detected by the hi-limit sensor since installation or last 

       service reset.

11.  - - - - : This code tells you that control system temperature displays are next. 

       These temperatures are sensed by a thermistor on the circuit board.

12.  Highest temperature inside the control box since installation or last service reset.

13.  Present temperature inside the control box.

14.  Lowest temperature inside the control box since installation or last service reset.


  Note: Bad or missing thermistor on circuit board gives fourteen degree readings on step 12, 13 and 14.

15.  - - - - : This code tells you that the line frequency (Hz) will be displayed next.

16.  Present line frequency (Hz.)

17.  - - - - : Default next

18.  Default “20” appears

19.  Return to default :  Actual water temperature.

PROGRAMMING WITH THE SERVICE JUMPER

In addition to programming the TIME OF DAY and FILTER CYCLES  as  explained previously, two additional parameters can be programmed with the service jumper installed - the DATE and the DAY OF WEEK.  Programming with the service jumper installed is exactly as described above, with the exception that the steps for setting the DATE and the DAY OF WEEK have been inserted between steps 2 and 3 as listed below:

2a.  DATE:  Two digit number of month.  Adjust with WARMER and COOLER buttons.  

       Press DISPLAY.  (# #.   )

2b.  DATE:  Two digit number of day.  Adjust with WARMER and COOLER buttons. 

       Press DISPLAY.  (    .# #.   )

2c.  DATE:  Two digit number of year.  Adjust with WARMER and COOLER buttons. 

       Press DISPLAY.  (     .    .# #)

2d.  DAY OF WEEK:  One digit number representing day of the week. 

       Sunday = 1; Monday = 2; etc.  Adjust with WARMER and COOLER buttons.

Press DISPLAY to continue with the rest of the programming sequence from step 3 above as if the service jumper was not installed, or, press MODE to save changes so far, end the programming sequence, and return the default display of actual water temperature.

OTHER CONTROL PANEL FUNCTIONS

SET TEMPERATURE:  Press WARMER or COOLER once to enter set temperature mode.  Each subsequent pressing within three seconds will increase or decrease the set point by one degree.  After three seconds of no buttons being pressed, the display will return to the actual water temperature and the newly set temperature will be maintained.

MODE:  The spa is either in the standard or the economy mode.  Whichever mode it is in, pressing the MODE button will change it to the other mode.

JETS:  First press - low speed pump


 Second press - high speed pump


 Third press - pump off


 (Jets time out - 20 minutes, unless filter cycle is on)

AIR:  First press - high speed air blower

         Second press - low speed air blower

         Third press -  air blower off

         (blower time out - 20 minutes)

LIGHT:  First press - spa light on


   Second press - spa light off

LOCK PANEL:  Press DISPLAY, MODE, WARMER, within three seconds.

UNLOCK PANEL:  Press DISPLAY, MODE, COOLER, within three seconds.

LOCK TEMPERATURE:  Press WARMER or COOLER to enter "set temperature mode."  Before three seconds has elapsed, initiate the lock sequence - DISPLAY, MODE, WARMER.  (Lock sequence must be completed within three seconds.)

UNLOCK TEMPERATURE:  Same as unlock panel - DISPLAY, MODE, COOLER,  pressed within three seconds.


NOTE:  Locking the panel locks out everything except the panel's ability to accept the unlock sequence.  "Everything" 


includes temperature lock.  If temperature lock is executed first, and then the panel lock is executed, the panel lock 
overrides 
the temperature lock.  Only one panel unlock sequence is required to unlock both the panel and any overridden 


temperature lock.

ECONOMY AND STANDARD MODES

Economy and Standard modes are mutually exclusive, one or the other will be active. 

ECONOMY MODE:  If there is no manual operation of the jets or air, the spa turns on automatically only during filter cycles.  Heater operates only if programmed to be on during the filter cycle.  If any combination of the jets or air (except if both jets are on high speed) is manually operated, the spa control acts as if it is in the STANDARD MODE, i.e. if the thermostat calls for heat, the spa will heat.  In the ECONOMY MODE, the “ECONOMY” icon will be lit.

STANDARD MODE:  Spa maintains the water temperature at the set temperature.  Low speed pump and heater come on automatically as needed to keep water temperature within one degree of the set temperature.  When the set temperature is reached, the heater will turn off followed by the low speed pump turning off thirty seconds later.  The filter cycles will proceed as programmed with the heater being activated if it is programmed to come on during filter cycles, and if the thermostat allows it.  In the STANDARD MODE the “STANDARD” icon will be lit.

BOTH JETS ON HIGH SPEED:  In either mode, with both jets on high speed, no heat is allowed.

PRELIMINARY SET-UP AND OBSERVATIONS

"FIRST STEPS"

1.  Look at the control panel’s LCD for any flashing messages:  Sn1, Sn3, FLO, OH, or 

     the WATCHDOG (- - - -)

2.  If watchdog, ref page (“WATCHDOG”)

3.  Put the control in the Standard mode.  Set the temperature higher than the present 

     water temperature to force a call for heat signal.  If spa goes into standard mode and 

     the temperature was able to be set higher, go to 5.

4.  If control panel does not seem to work and voltage to the spa is o.k., turn the spa off 

     and connect a spare panel.  If the spare panel works, replace the defective panel.  If 

     the spare panel does not work, replace the circuit board.

5.  If no messages flash, go to step 6.  If a message flashes, turn off the spa at the 

     house breaker and install the test plug.  Turn on the spa.  Return to the standard 

     mode and operate the test plug’s flow switch.  If no messages flash at this time, 

     whichever icon that has turned off insinuates which component is faulty.

6.  If no messages flash, it appears that the panel and the circuit board can 

     communicate, at least on some level.  Gather voltage and temperature data and 

     thoroughly check each of the spa’s function for proper operation:


a.  Be sure spa is out of the filter cycle by manually turning it off or setting it 

                between filter cycles.


b.  Put spa in the standard mode and turn up thermostat.


c.  Observe:  Pump turns on at low speed and HEATER ON icon comes on.


d.  If control panel does not seem to work and voltage to the spa is o.k., turn off 

                the spa, and connect a spare panel.  If the spare panel works, replace the 

                defective panel.  If the spare panel does not work, replace the circuit board.


e.  Check all other spa functions from the panel.

NO HEAT OR NOT ENOUGH HEAT
Go through "First Steps".  Any heat problems should show up in a thorough check out of the spa functions.  The most common are described below.

PUMP TURNING & PANEL INDICATES HEAT, BUT THERE IS NO HEAT

1.  If you have not, go through "First Steps."

2.  Be sure the spa is in the Standard Mode and the temperature is set high enough to 

     make a heat call.  If in a filter cycle ensure the filter cycle is programmed for "heater 

     on.”

3.  Check for voltage at heater load terminals (finger 2-4.)  If no voltage, replace the 

     circuit board.

4.  Check for voltage at heater. If no voltage, replace heater wires.

5.  Check for current through heater using a clamp-on ammeter.  If no current, replace 

     heater element.

PUMP TURNING, NO HEATER INDICATOR

1.  Be sure the spa is in the standard mode, and the temperature is set high enough to 

     make a heat call.  If in a filter cycle, ensure filter cycle is programmed for "heater 

     on."

2.  No HEATER ON icon indicated, turn power to spa off.  Check all connections to the 

     circuit board.  Turn the power on.

3.  Connections o.k. but there is  still a problem, replace the circuit board.

PUMP NOT TURNING AND NO HEAT INDICATIONS

1.  Check voltage to the spa.

2.  Be sure the spa is in the standard mode and the temperature is set high enough to 

     make a heat call.  If in a filter cycle, ensure filter cycle is programmed for "heater 

     on."


NOTE:  Be sure to check the Trouble Log for lowest line voltage %.  If Log indicates 75%, motor could be thermally 
cutting out or is burned out due to low input voltage.

3.  Check for supply voltage between white and black at pump 1 position on terminal 

     bar.

4.  If no voltage, plug in spare panel.  If the spare panel works replace the panel.

     If it does not work, replace the circuit board.

INTERMITTENT HEATING
As with all intermittent problems, routine measurements and icon indicators are not trustworthy.  The following procedure will eliminate the most probable causes.  It is important to explain to the customer how difficult intermittent problems are to locate.  You will be doing a series of things to eliminate the problem.  Ask the customer to be patient and please cooperate by calling you back and informing you of the status of the spa until the problem is eliminated. It might be a good idea to review this Standard Troubleshooting Approach(STA) with the customer.  It will help him or her to understand why it might take several call-backs to complete the repair.

Suspects:  circuit board, temperature sensor, control panel, wiring connections, and partial water flow obstructions.

STANDARD TROUBLESHOOTING APPROACH
1.  Check crimped connections to heater element.  If burned, replace wires.  Be sure 

     connections are good at the circuit board.

2.  Check "heater load” (fingers 2-4) connections at the circuit board.  If possible, clean 

     and renew the connections.  If relay is physically burned at the connections, replace 

     the circuit board.

3.  Check the pressure switch for proper and consistent mechanical operation.  Turn the 

     power off to the spa and install the test plug.  Turn the power on.  Cycle the low 

     speed pump on and off six times.  Did the Flow icon ever activate?  


NOTE:  Cycling the pump on and off in too short of a time will cause the motor to overheat tripping the thermal 


overload.  The overload will eventually reset but it takes awhile.  Best way to prevent thermal overload is to let the pump 
run for a few minutes every four or five on/off cycles.  A running motor cools down quickly because of air flow.

4.  Check for a partial water flow obstruction by unscrewing the pressure switch.  Cycle 

     the low speed pump on momentarily and observe the water flow out the heater 

     manifold.  It should be a straight, steady stream.  If it is not, clear the obstruction.  If 

     water flow is o.k. but the pressure switch action was not o.k. (in step 3,) replace the 

     pressure switch.

5.  If all of the above items check out, ask the customer if error message Sn3 was ever 

     posted.  If posted, replace the temperature sensor.

6.  Tell the customer what you have done.

7.  If the customer calls back, replace the circuit board.

8.  If the customer calls back, replace the control panel.

9.  If the customer calls back with the same problem call Spa Builder's technical 

     support department.

NOTHING WORKS
Something to remember:  When a system fails, there is probably one, and only one problem.  When nothing works, verify power to the spa by observing the control panel.  The control panel display will always be displaying something as long as there is power to the spa. The display panel can display two problem conditions, each of which will de-activate the spa ("ILOC" and "- - - - ".)

STANDARD TROUBLESHOOTING APPROACH

(Nothing works but at least one panel icon is active)

1.  Check for proper power to the spa.

2.  Check the jumper wire on the sensor plug.

3.  Is the display showing "watchdog" error?  (Go to Watchdog)

4.  Check all fuses for continuity (out of circuit.)

5.  Check the voltage at secondary side of the transformer. (6pin molex connector at 

     J3)(Yellow-yellow and then blue-blue.)  If no voltages and fuses are good, replace 

     the transformer.

6.  Replace control panel.

7.  Replace circuit board.

NO AIR FROM THE INJECTORS

If the air blower motor comes on and there is no air, or very little air, suspect a blockage in the air system.

STANDARD TROUBLESHOOTING APPROACH

1.  If the blower motor does not come on, check the 8amp fuse (F3) on the circuit 

     board.

2.  If the fuse is o.k. check the voltage at the blower terminal.

3.  If the voltage is present at the terminal, the blower motor or cable to the blower 

     motor is defective. 

     If there is no voltage, plug in a spare panel and recheck.  If the blower works, 

     replace the panel.

4.  If the spare control panel did not cause the blower to come on, replace the circuit 

     board.

HOUSE BREAKER TRIPS
If the house breaker trips, check the spa current draw.  If the current draw is within the range of the house breaker rating, the house breaker or wiring is defective and must be repaired or replaced.  If the current draw from the spa is high, individual current checks to the spa devices must be made to determine which is pulling excessive current.  Replace or repair the device which is drawing excessive current.

NO JETS

This is a condition of zero water pressure.  The first step in diagnosing the problem is to determine if the pump is turning or not.  Once this determination is made, follow the appropriate portion of the Standard Trouble Approach.

Standard Troubleshooting Approach

(Pump is not running)

1.  Try to turn on the jets from the control panel.  If the jets icon comes on, the panel is 

     good (go to step 5.)  If the icon does not come on (go to step 2.)

2.  If the indicator does not come on, observe the pump relay on the circuit board. If it 

     clicks when you try to activate the JETS button from the panel, the display or icon on 

     the panel is bad.  Replace panel.  

     (NOTE:  The panel icon may have been bad for a long time, but the customer may 

     not have noticed.  Replacing the control panel, may not fix your problem.)  

     If the relay does not click, go to step 3.

3.  If the relay does not click when you try to activate the jets from the panel, the panel 

     or the circuit board is bad.

4.  To determine whether the panel or the circuit board is bad, plug in a spare control 

     panel.  If the pump operates, the panel is bad.  If the pump does not operate, the 

     ciruit board is bad.  Replace whichever is bad.  This should fix the "No Jets" 

     problem.  If it does not, call Spa Builder's technical support department.

5.  You should be entering this step from step 1.  The control panel is o.k., you have 

      tried to turn on the jets, and the icon is active.  Measure the voltage to the pump 

      motor at the terminals on the circuit board.  (White-black for low speed, white-red for 

      high speed.)  If there is no voltage, replace the circuit board.  If voltage is o.k., 

      replace the pump.

STANDARD TROUBLESHOOTING APPROACH

(Pump is running)

Check for a flow problem.

1.  Make sure valves are open.

2.  Check for a clogged filter.

3.  Check for obstructions in the plumbing line.

WEAK OR SURGING JETS
Weak or surging jets are always caused by insufficient water supply to the pump.  The water level may simply be too low (usually the reason), or there may be some obstruction in the water flow path before the pump or trapped in the impeller.

A "weak" condition is caused by a lack of water flow into the pump which is not great enough to cause the pump to cavitate (run dry.)

A "surging" condition is caused by a lack of water flow which is great enough to cause the pump to alternately pump itself dry, fill with water, pump itself dry, etc.  The cycle repeats itself every two or three seconds and this phenomenon is audible.

STANDARD TROUBLESHOOTING APPROACH

1.  Check for proper water level.  Adjust level.

2.  Check for a clogged or dirty filter.  Clean or replace filter.

3.  Check for a filter installation problem below the water level.  Correct the problem.

4.  Check for a loose foreign object between the filter and the pump intake or trapped in 

     the impellar.  Remove such item.
PUMP HUMS AND WILL NOT START
If the pump impeller is not seized, this is almost always a bad start capacitor or failing starter switch, which are inside the motor.  (NOTE:  The pump motors use their starter switch to start in low speed and use their start capacitors to start in high speed.)

STANDARD TROUBLESHOOTING APPROACH

1.  Press the JETS button.  Check for voltage at both the low and high speed terminals 

     of the pump at the circuit board.  (White-black for low speed and white-red for high 

     speed.)  If there is no voltage, replace the circuit board.  If the voltage is o.k., replace 

     the pump.

2.  If the voltage is present to both low and high at the same time, replace the circuit 

     board.

3.  If the voltage is present only to low or high speed at a time, repair or replace the 

     pump.

PUMP RUNS AND QUITS DURING JET OPERATION
This is usually a problem of the pump overheating.  The pump motor incorporates a thermal overload which trips when the motor gets too hot.  There is no reset for the thermal overload.  When the motor cools, the thermal overload resets automatically.  In some cases, a faulty circuit board can also cause this problem.

STANDARD TROUBLESHOOTING APPROACH

(Circuit board check)

1.  Run the pump at low speed by pressing the JETS button and listen to the motor.  If it 

     hums when it goes into high speed, it is possible that the low speed relay is arced 

     closed.  Replace the circuit board.

2.  If the motor makes a "laboring" sound and never quite goes into high speed, check 

     the voltage to the pump at the circuit board.  If the voltage is too low, or the points 

     are bad, correct the problem.

3.  If the jets and pump operate normally, then quit after running for a while, check the 

     voltage to the pump at the circuit board, after the pump quits.  If there is no voltage 

     replace the circuit board.

4.  If the voltage to the pump, after the pump quits, is o.k., the problem is most likely 

     to be a thermal overload.

(Troubleshooting a thermal overload)

1.  Be sure voltage to the spa is correct.  Too much of a voltage drop causes the motor 

     to pull too much current and it overheats.  This voltage situation must be corrected.

2.  Check the voltage and the current to the spa.  Read the "Trouble log" in the spa 

     memory to see just how low the line voltage dropped since the spa was installed or 

     the last service reset.  Remember, the Electric company is required by law to 

     provide correct voltage to the customer.  They should come out to check for 

     suspected problems for free.

3.  If the voltage and the current are o.k., examine the environment in which the spa is 

     installed.  Hot weather and lack of breeze can cause heat to build up in the 

     equipment bay and become added to the normal heat produced by the pump.  This 

     can raise the temperature high enough to cause the thermal overload to trip.  Read 

     the "Trouble log" in the spa memory to see just how hot the control box reached 

     since the spa was installed or the last service reset.  (NOTE:  There is a thermistor 

     on the circuit board which monitors ambient temperature in the control box.  When 

     the temperature reaches approximately 180 degrees, the blower turns on, drawing 

     cooler air through the equipment bay, thus cooling it down.  While the temperature in 

     the control box is not exactly the temperature of the rest of the equipment bay, it 

     certainly is an indicator of that temperature.) 

     There are two possible solutions to thermal overload problems which are not due to 

     low line voltage.  One is to change the filter cycle period so that it does not coincide 

     with the hottest time of the day and peak power consumption hours.  Another is to 

     ventilate the equipment bay.

4.  If there seems to be no overheating problem, yet the motor keeps cutting out, the 

     thermal overload in the motor may be bad.  In this case, the motor should be 

     replaced.

THE TEST PLUG
WHAT IS IT?

The test plug is a connector which does the following:

1.  Substitutes fixed resistors for the temperature sensor and the hi-limit/freeze sensor.

2.  Substitutes a single pole switch for the flow switch.

WHEN TO USE IT

When any of the following error messages flash in the control panel's display:

Sn1, Sn3, ICE, OH, FLO.

 HOW TO USE IT

1.  Turn off power to the spa for safety and to not confuse the logic to the circuit board.

2.  Remove connector J2 and plug in the "test plug".  Turn on power to the spa.

3.  Check for error messages.

4.  If "FLO" error message on, flip on single pole switch.

INTERPRETING RESULTS

"Sn3" error message goes away when test plug is installed and spa is powered up, replace the temperature sensor.

"Sn3", "ICE", "OH" error message goes away when test plug is installed and the spa is powered up, replace the hi-limit/freeze sensor.

"FLO" error message does not appear when the test plug is used as described in "Testing the pressure switch", replace the pressure switch. 

TESTING THE PRESSURE SWITCH
When the "FLO" error message appears, it means the pressure switch failed to close its contacts when pump 1 was turned on or failed to open its contacts when pump 1 was turned off.  This could be caused by an obstruction in the water flow line as well as a faulty switch.  The first thing to look for is an obvious obstruction, remembering, that while not likely, it is possible for a small object to work its way into the plumbing where it will not be obvious.  After being certain that no obvious blockage exists, the flow switch can be tested two ways.

WITH THE TEST PLUG(PREFERRED)

1.  Turn off the spa for safety and not confuse the circuit board’s logic.

2.  Unplug the connector J2 and plug in the "test plug"

3.  Turn on the spa

4.  Being ready to activate the test plug flow switch, press the "JETS" button and when 

     the pump comes on, flip the single pole switch on.  The "FLO" error message should 

     not come on.

5.  Observe the jets.  Check for proper low speed water flow.

6.  Press the "JETS" button again.  As soon as the pump stops , flip the single pole 

     switch off.  Be ready to flip it back on as soon as the high speed pump comes on.

7.  As soon as the high speed pump comes on, flip the single pole switch on.  The 

     “FLO" error message should not come on.

8.  Observe the jets.  Check for proper high speed water flow.

9.  If the water flow looks to be normal, the spa's flow switch is probably bad.

WITH AN OHMMETER

An installed pressure switch may be tested with an ohmmeter.

1.  Disconnect the wiring at the switch and put an ohmmeter or continuity checker 

     across the terminals on the pressure switch.  With the pump off, the reading should 

     be infinity ohms or no continuity.

2.  Keeping an eye on the ohmmeter, press the "JETS" button.  Very shortly after the 

     pump comes on, the reading should read zero ohms or continuity.  This proves the 

     switch is working properly.  (NOTE:  since the switch is disconnected, the logic will 

     think it has not closed the pressure switch, and will post the "FLO" error message 

     and deactivate both the pump and heater.)

WATCHDOG ( - - - - )

Four horizontal dashes ( - - - - ) with nothing else illuminated (not even the LCD back light) is a result of the watchdog circuitry detecting a potentially destructive condition within the spa.  There are many conditions which can cause a watchdog error message to be posted, but except for a runaway condition, all of them are caused by a faulty circuit board.

To troubleshoot a watchdog error, it is necessary to determine if the cause is runaway heat.  If it is not, the circuit board must be at fault.  Use the procedure below to guide you in determining which it is.

1.  Turn power of to the spa.

2.  Install the Service Jumper.

3.  Install the Test Plug.

4.  Allow time for the Watchdog to reset.  The watchdog will reset itself in six minutes 

     after power is shut off, so allow sufficient time.

5.  Turn on the power to the spa.  If the heater is not overly hot to the touch and the 

     watchdog post an immediate dashed line error, the circuit board is probably bad.

6.  If there is no watchdog indication, see what the Trouble Log tells you and force a 

     heat call by going into the standard mode and raising the temperature set point. 

     (Remember, you must flip on the test plug flow switch when pump comes 

     on.)  If there is a water flow obstruction, the heater will get very warm to the touch in 

     a very short time.  The watchdog should post an error ( - - - - ) in less than two 

     minutes.  Correct the flow problem.

7.  If forcing the heat call does not produce the error, try all the spa functions.

8.  If you cannot produce the watchdog error, and the Trouble Log gives you no 

     indication of what went wrong, reset the Trouble Log to present and tell the 

     customer to call you if it happens again.

TIPS FOR REPLACING CIRCUIT BOARDS
Connections to the circuit board are made with fork type connectors.  When removing and replacing these connectors, be sure they fit tightly and are all the way onto their terminals.  You may find a small pair of needlenose pliers handy for straightening up a removed terminal.  Loose and improperly seated terminals will cause overheating at the terminal.  Wiring and relays may be damaged if terminals are loose. And will result in call backs and circuit board replacements.

TROUBLESHOOTING DATA COLLECTION FORM

LX-30

CUSTOMER (Name, address,phone):  

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

BEFORE TROUBLESHOOTING, collect the following:

1.  Model number of the spa: ________________________________________

2.  Serial number: _________________________________________________

3.  Operating voltage: ____________________  Input Voltage: ____________________

Before calling Spa Builders’ Technical Support, collect the following:

4.   Pump 1 low speed amps: ________________________________

5.   Pump 1 high speed amps:________________________________

6.   Pump 2 low speed amps:_________________________________

7.   Pump 2 high speed amps:_________________________________

8.   Pump 1 low speed amps with heater amps: ___________________

9.   Blower amps: __________________________________________

10. Pump 1 high speed + blower amps: _________________________

11. Pump 1 high speed + blower amps + heater amps: ______________

12. Eprom rev.: _____________________________________________

13. Voltage%:  

High _____________ Present ___________ Low _____________

14. Hi-limit temp.:

High _____________ Present ___________ Low _____________

15. Circuit board temp:
High _____________ Present ___________ Low _____________
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